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EVOLUTION OF GIS 
TECHNOLOGY
FROM ARCGIS DESKTOP TO 
WEBGIS AND ITS ADVANTAGES

Abstract

Technology is advancing extremely, especially in 
recent decades, and the use of the geographic 
information system (GIS) has become increasingly 
important. GIS is a system that finds a lot of use 
in many areas, including statistics. The Institute 
of Statistics in Albania (INSTAT) has implemented 
for the first time GIS technology to conduct the 
Population and Housing Census (PHC), 2011. GIS 
technology supported the entire counting process 
in its three phases: the pre-Census, the Census, 
and the post-Census phase. The pre-Census phase 
started in 2009 with the implementation of a digital 
map infrastructure organized in GIS system, covering 
for the first time the entire territory of Albania at 
the building level. The demarcation of enumeration 
areas (EAs) was one of the critical activities of the 
Census phase, due to the lack of digital maps from 
the previous Census of 2001. For this purpose, 
a geospatial Census database was built. The 
delineation of enumeration areas and the printing 
of enumeration maps were based on this database. 
EAs were created in line with international standards 
and recommendations, where each enumeration 
area had an average of about 100 dwellings. In 
the census phase, GIS was used to support the 
fieldwork activities and data collection using EA 
maps. The use of EA maps in INSTAT supports not 
only major activities such as Census processes, but 
also a series of surveys planned by social statistics. 
Also, through the digital database-GIS, it is possible 
to publish statistical data through thematic maps, 
geospatial analysis, Census atlas, etc. That’s why in 
the post-census phase, the maps were used for the 

representation, analyzing and the dissemination of 
the Census results. In this respect, the creation of a 
WebMap environment served as a new approach for 
INSTAT to publish Census 2011 data. The Geoportal  
1is fully operational and available to users on the 
INSTAT website, and thematic maps of Census 2011 
are now available to interested users. These data are 
organized into three main thematic census groups 
such as: Population; Education and Employment; 
Housing and Living Conditions at different 
geographical levels. Using such an environment 
offers a new approach to users, as it allows them 
to manipulate data in their interest. Thanks to this 
portal, different users do not necessarily have to be 
cognitive to cartography to manipulate data. Also, 
the construction of this portal enables not only the 
mapping of census data, but also other statistical 
indicators produced by INSTAT, or from various 
administrative sources. Using such an environment 
offers a new approach to users, as it allows them to 
manipulate data in their interest.

1 http://instatgis.gov.al
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1. INTRODUCTION

The Institute of Statistics in Albania has started 
preparations for the next census of population 
and housing. In the last census, INSTAT came up 
with two key innovations and one of them was the 
use of GIS technology. This publication shows how 
the GIS system is involved in all phases of census 
preparation activities and the advantages of using 
this system. But the implementation of GIS for 
statistical purposes has been very difficult because 
there was no geographic information in Albania 
before the 2011 Census. For this reason, INSTAT 
started to take the necessary steps to digitize all of 
this geographic information needed. 

The process was organized in four main phases: a) 
map update in the field covering all urban areas in 
Albania, and selected rural areas; b) digitalization 
of all building boundaries and roads of Albania in 
INSTAT central offices; c) delineation of the entire 
territory of Albania into EAs for statistical data 
collection purposes; d) creation of a GIS Census 
database. 
GIS was an important contributor during the 
enumeration phase of the PHC using EA maps, 
as in the orientation of field enumerators for 
identifying buildings, dwellings and households, 
as well as in monitoring the quality of their work 
and the logistical organization in fieldwork. In the 
third phase, after the census, GIS contributed to the 
analysis and presentation of the census results.
In INSTAT, the use of maps mainly consists in the 
presentation of statistical results in cartographic 
form. INSTAT’s Geoportal was an innovation in the 
distribution of thematic maps on the internet and 
the growth of geo-statistics role. The thematic 
maps of Census 2011 data are available to users 
since May 2014, displaying different indicators at 
different geographic levels. With this new approach, 
INSTAT is supporting the needs of Albanian society 
and citizens, and has increased the transparency of 
data and communication with the users. 
INSTAT also offers its support and contribute in 
projects dealing with geo-information, that help 
the production of national geospatial data. Albania 
is at the initial phase of building a NSDI with the 
objective to create a geodetic framework following 
European standards, the creation of geospatial 
data on national infrastructure, the design and 
development in the field of geo-information 
standards, and their implementation in institutions. 
Through the collaboration with ASIG (State 
Authority for Geospatial Information) 2

within the framework of the “National GIS” for 

the exchange of geospatial information, INSTAT 
provides for users the online map services 
(WebMapService / WMS) in their geoportal. Since 
INSTAT is responsible for the transformation and 
harmonization of its geographic data (two themes 
in the frame of the Albanian NSDI, population 
distribution and statistical units), according to 
INSPIRE3  data specification, this institution is 
in the implementation phase for creating online 
map services (WMS) at the ASIG geoportal for 
“Population Distribution” and “Statistical Units” to 
contribute in the development of a national spatial 
data infrastructure, in line with EU standards and 
recommendations, and with a particular reference 
to the INSPIRE initiative.

2. WHY IMPLEMENTING A GIS 
DATABASE?

It has been very difficult to have a digital map of 
the census areas, in the previous censuses of the 
population and housing. During the 2001 Population 
and Housing Census fieldwork, interviewers have 
enumerated population using paper-based maps 
for urban areas of the country – here were included 
all major cities of Albania, while for rural areas 
interviewers were asked to go with pre-printed lists 
of household members. The old methodology used 
in 2001 has created problems during the various 
census stages and served as a clue point to start 
thinking about creating a new digital map - a new 
system - to be used in the Census of 2011. INSTAT 
implemented for the first time GIS to support the 
2011 census process with the production of digital 
maps. Implementation of a new GIS database has 
shown to be very helpful due to its capacity to 
facilitate all operational census steps. The use of 
GIS database has supported the fieldwork activities 
in better management of staff and monitoring of 
the work. GIS has maximized data collection and 
processing, as well as production and distribution 
of data. All these advantages of GIS technology 
encouraged INSTAT to build and implement a GIS 
database to have a national infrastructure at the 
level of the buildings and roads that were useful 
for determining the boundaries of the enumeration 
areas. The GIS database was developed in two main 
phases: the first phase included field activities, 
which consisted mainly of collecting information 
on buildings and dwellings in Albania; and the 
second phase was work within INSTAT, where all 
the information collected by the operators on the 
fieldwork were digitized and used as the basis for 
creating the digital map of Albania.

2 National Spatial Data Infrastructure 3 https://inspire.ec.europa.eu
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3. MAIN CENSUS PHASES AND 
GIS TECHNOLOGY

The implementation of GIS technology has been 
essential throughout all the census phases.

3.1 PRE-CENSUS PHASE

The first step in the process of creating a GIS 
database that was used to divide the entire 
territory of the country into small areas for 
statistical purposes (EA) was the map’s update 
in the field. The map update has started in 2009, 
including all urban areas in Albania. At that period 
the old administrative and territorial division of 
the country was divided into 12 prefectures, 65 
municipalities - which, according to the definitions 
in law, were considered mainly urban areas - and 
308 communes - mainly consisted of rural Albania, 
but in rare cases within the communes were 
included also urban centres (cities). With the new 
administrative-territorial division of 2014, Albania 
is divided into 61 municipalities.

All the urban areas of Albania were updated in 
the field using 2007 satellite images. At the same 
time, INSTAT Central Offices began the work 
on the digitalization of all buildings identified in 
Albania during the pre-census fieldwork. The entire 
digitalization process was completed using the Esri 
ArcGIS software.

Digitalization was carried out in two steps: 
a) In urban areas, where the digitalization was 
based on maps coming from fieldwork with the 
information about buildings and roads/streets.

b) In rural areas, digitizing was carried out without 
data collected on the fieldwork, the operators 
digitalized all information based on satellite images 
provided by the government of Albania. All this 
process was fully automated. The final result was 
the preparation of a database that served to create 
enumeration areas.

3.2 CENSUS PHASE

The Population and Housing Census 2011 was the 
first year Albania started using the digital maps for 
data collection on the fieldwork. The final result 
of the processes was the production of printed EA 
maps. Albania was divided approximately in 12,000 
enumeration areas. For administration effects 
in the fieldwork during the enumeration phase, 
approximately 2300 controllers and 130 supervisor 
areas were created. In the census phase, the GIS 
supported activities and data collection on the field, 
using EA maps. Figure 1 shows an example of the 
EA map used by enumerators to collect statistical 
data. 

3.3 POST-CENSUS PHASE

GIS has been very useful in the final census phase, 
in publishing data through production of statistical 
thematic maps. GIS was used in the post-census 
phase to analyze and disseminate statistical data 
through thematic maps with different indicators, as 
shown in Figure 2.
The first activities that were carried out in the 
post-census phase were mainly the control 
and publication of preliminary data, data entry, 
quality control, editing and analysis, as well as 
publications.

Figure 1: EA map example

EVOLUTION OF GIS TECHNOLOGY FROM ARCGIS DESKTOP TO WEBGIS AND ITS ADVANTAGES
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4. WHY WEBGIS?
WebGIS is a kind of distribution system that is 
used to display and analyze geospatial data on the 
internet. WebGIS can be defined as any GIS that 
uses the internet to communicate between a server 
and a user. The difference between DesktopGIS 
and WebGIS is that the first one is used by trained 
and experienced GIS professionals. They use 
this software for data creation and processing, 
while WebGIS is more flexible and aims for a 
wider audience, including different users such as 
researchers, media, the public in general who can 
use GIS even without having knowledge on this 
field, without necessarily being a cartographer. 
WebGIS is designed for simplicity, convenience, 
making it much easier to use than GIS desktop.
The web mapping application built by INSTAT 
was created precisely in function of this purpose; 
to bring closer users of all fields with statistics 
and geo-statistics. INSTAT built the WebGIS 
application to provide users the thematic maps 
with Census 2011 data, to make statistics 
visualization and geo-spatial data analysis faster, 
to facilitate the comparison of different indicators 

at different geographical levels, and to increase 
the transparency of data and communication with 
users. The portal3 will serve to recognize geo-
referenced Albania in terms of many economic 
and social characteristics at the prefecture, 
municipality/ commune and grid level. Currently, 
about 100 indicators from Census 2011 are 
published in the INSTAT geoportal for each 
geographical level, and seven indicators at 1km2 
grid level out of 13 indicators to be published after 
Census 2020 according to European standards and 
recommendations by Eurostat, and in line with the 
INSPIRE Directive.

Figure 2: Example of a thematic map

EVOLUTION OF GIS TECHNOLOGY FROM ARCGIS DESKTOP TO WEBGIS AND ITS ADVANTAGES

3 www.instatgis.gov.al
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5. FROM ARCGIS DESKTOP TO 
WEBGIS
Nowadays with the spread of most advanced 
technology in communication, and the increased 
demand for statistical information, INSTAT is 
trying to be as close as possible to the user’s need. 
Users from different fields want to have access 
to statistical information as quickly as possible. 
Possessing a mobile device allows them to have 
access in any time to the required information. 
Thus INSTAT tried to take the first steps to build a 
new way of communication with current users and 
potential users by launching a WebGIS portal to 
them.

Behind the WebGIS application lays a huge 
work done by the Cartography and GIS sector. 
Switching from GIS desktop to WebGIS passed 
through several phases. Initially, the optimized 
geodatabases for web services were created 
and prepared, such as preparation of indicators, 
import of indicators, quality control, etc. Four 
geodatabases were created to optimize the 
performance of web services:

• Grid.gdb for the indicators referred to the 1x1km 
INSPIRE grids
• Municipality.gdb for the indicators referred to the 

Communes and Municipalities
• Municipality.gdb for the indicators referred to the 
Municipalities1

• Prefeture.gdb for the indicators referred to the 
Prefectures
Each File Geodatabase will be the datasource of a 
specific web service built with a specific ArcMap 
project. ArcMap is the principal instrument to 
share a map as a web service through the web. 
Publication is done through ArcMap into ArcGIS for 
Server, to access later on ArcGIS Online which is 
a key component of WebGIS, to proceed then with 
the configuration of web maps such as: description 
of indicators, presentation and comparing of 
indicators in graphic form etc.
After the map with the data is ready, it is published 
in the INSTAT geoportal where users can access 
the statistical information they need.

The required statistical information comes not only 
classically through tables or px-axis integrated 
into INSTAT website, but it is also reflected on the 
maps. The WebGIS application can be accessed by 
various mobile devices. The application is dedicated 
to all users, professionals and non-professionals, 
and gives great benefits to users, allowing them 
to manipulate the data according to their needs. 

4 With the new administrative-territorial division INSTAT 
in 2015 re-published the 2011 census data at the 61 
municipal (Law No. 115/2014 dated 31.7.2014)

Figure 3: Atlas Web System Architecture
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The 2011 Census data thematic maps are available 
to all users interested in statistics. Census data 
are shown based on census questionnaires and 
are classified into 3 main categories, which are: 
Population; Education and Employment; Housing 
and Living Conditions at different levels of data 
display.

6. HOW WEBGIS WORKS? 
NAVIGATION AND USER 
INTERACTION
The WebGIS application structure is very easy to 
understand and use, available in two languages; 
Albanian and English. Through this geoportal, all 
interested users can easily access cartographic 
information as long as they have internet 
connection. Users can interact with the application 
by selecting statistical indicators, where they 
can create and print thematic maps of statistical 
indicators for different geographic levels. The web 
atlas has several GIS tools available to navigate 
to the portal, such as the tool pan which allows 
users to move through map, zoom in/zoom out etc. 
The main advantage of INSTAT’s online application 
is that it allows users to individually manipulate 
data, ways of presenting maps, data classification, 
selecting the indicators for which they are 
interested, geographic level they need, selection of 
colours, etc.

Users can navigate through different panels:

• Accessing the web geoportal, users will be 
displayed the main view of the “map” with the 
Albania border focused on it.
• The part of “geography and indicators”, which 
allows users to choose one of the four levels, (Local 
Units, Prefectures, Grid 1km2), to map the indicator 
they want. Initially, users have the option by 
choosing one of the geographic levels to display the 
data. There are four levels in the respective panel: 
prefectures, municipalities / communes according 
to the old administrative division, 373 local unit5, 61 
municipalities6 according to the new administrative 
division and the 1km2 grid system. In the indicators 
panel, users can choose one of the three major 
groups; the population, education and employment, 
as well as housing and living conditions.
• The “classification” method allows the user to 
manipulate and analyse the data in any way they 
want: the classification method (manual, natural-
breaks, equal-interval, quantile, geometrical 
interval), the number of class breaks, the 
transparency of layer of thematic map, the colour 
ramps.
• The “map description” where users can find the 
description of the selected indicator.
• The “print, share and language”, which allows the 
users to select the language (in Albanian or English 
language), to print the map, to share the map in 
different social networks; “google plus”, “twitter”, 
“facebook”.

Figure 4: WebGIS interface
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Figure 5: Graphical presentation of data
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The maps can be printed from the website by the 
users according to the model created by INSTAT.
Also the users can access these data via map 
services (WMS), from ArcGis software, QGIS and 
ArcGIS online. Users have the option to choose a 
specific geographic unit for a specific indicator on 
the map created by them, where through “pop-
up” window they can read the information on the 
selected indicator.

7. CONCLUSIONS AND FUTURE 
WORK
This paper aims to provide a general overview 
of the advantages by using GIS technology in 
census operations, from the pre-census stage, 
to the publication of data, and not only. Also, this 
technology is used to support other statistical 
developments belonging to INSTAT.
GIS is not just about where you are, but it’s about 
exploring the world and seeing it from the others 
point of view. Jumping from ArcGIS desktop to 
WebGIS was another important development in 
presenting statistical information. 
This new method of data presentation brings 
statistics even closer to users. In the future 
WebGIS will be enriched with information and other 
statistical indicators from different sectors; data 
from agriculture statistics, economic and social 
statistics.

Regarding to the application, it’s being considered 
to improve some aspects of the web interface after 
CENSUS 2020; adding other statistical levels i.e. 
NUTS level; publication of CENSUS 2020 data at 
the grid level of 13 geocoded indicators, following 
the recommendations of the GEOSTAT project 
(EUROSTAT) and in accordance with the INSPIRE 
directive; creation of maps “Story map” etc., 
although in the future, the WebGIS application is also 
thought to be used for the integration of statistical 
and geospatial data and the creation of metadata, in 
line with the initiative undertaken by UN-GGIM7 .

INSTAT is always in touch with users from whom 
it receives feedback, and will try to meet their 
requirements in an efficient and responsible way 
towards statistical information.

7 http://ggim.un.org/ggim_20171012/about.html
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