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Abstract

Geolocalization of an enterprise or in other words the choice of location is different for every type of
business, besides it is also experiencing changes due to the time dimension, which means increase in
the level of use of information and communication technologies. In this case research area is market
stores places localization in different times, accessibility and supply from user perspective in nowadays
in Riga city — capital of Latvia. Aim of the research is definition of the mutual correlation of market
stores localization factors, user’s behaviours for optimal accessibility and more effective decision
making for personal budgeting.

Different time scale maps and databases of the market place development in city integration in GIS in
order to ensure quick and quality spatial analysis. It is an important backbone for many applications
and decision processes in research and businesses.

System is being assessed based on the development planning documents, evaluation of the existing
situation and analysis of the retrospective data.

To foster this process the advantages of the social networking technology can be used for choosing
optimal purchasing with more effective personal budget planning for user’s. For market store
localization perspective, systems are being assessed based on the development planning documents,
evaluation of the existing situation and analysis of the retrospective data. Analysis also based on the
interrelations used in the global experience.

Keywords: social network, business geolocalization, GIS, spatial analyze, WEB, databases, personal
budget planning

Introduction

In this paper we examine the role of Geographic information systems (GIS)
and web-based data geolocalization for business activities, as well as social network
impact on business localization in city. In this case we will study one of the city’s
business sectors - the location of supermarkets, and developed social network web
systems which offers the opportunity to its user of planning their expenditures and
impact on purchasing habits.

21st century is marked by rapid development of Information Technologies
(IT), which is also promoting constant changes in the society, economy, environment,
as well as having its impact on the business. The analysis of spatial data is an
important backbone for many applications and decision processes in research and
business. GIS impact on environmental science studies, economics, prediction of
urban planning and design, infrastructure development, land and population
management, planning of new directions of development, monitoring, modelling, and
further research is priceless (Chertov et al. 1996, Lee 1990, Cupas 2003, Cekule et al.
2000, 2007), as are digital cartography (Aronoff 1989, Muehrcke 1986, Berry 1987,
Tomlin, 1990) and databases of social and economic processes. Therefore, merging
these elements into a single GIS system and deploying it on Internet through a single
platform, opens a wide field of opportunities for spatial process analysis and



interpretation, as well as the process of spatial analysis and modelling of real
processes and phenomena becomes faster, more accessible and understandable to
decision-makers (Fotheringham and Rogerson 1994, Timmermans 1997, Goodchild
2000, Torrens and Sullivan 2001, Batty 2008) because the use of spatial analysis
methods can create good quality models of spatial division, social, economic,
demographic and other models of processes and phenomena (McGregor 2000,
Benenson and Torrens 2004, Berec 2002, Berger 2001, Sun 2001).

Determining the physical location, known as geolocalization (Wong et al.
2003), for many enterprises is one of the most important business elements, which is
essential for profit (Cekule et al. 2007), locations conditions can play a significant
role in the performance of industrial firms (Gray and Parker 1998, Porter 1998,
Malecki 1997).

Thus also number of the potential territories for the location of the enterprises
is increasing, as in their identification the new location criteria and impacts have to be
taken into consideration. Thus business has to undergo continued adaptation to the
new circumstances, which are growing more and more dynamic in the time dimension.
One of the most important business success factors is information, which gives the
opportunity to respond to the changes and to take effective decisions, besides this
information has to be precise and accessible, for time is money (Cekule et al. 2007).

Also, social networks have a large impact on the perception of the urban
population and service choices. In a crisis situation, one of the most important tasks
for individuals is to reduce their expenses without reducing their quality of life.
Consequently much greater role is given to the planning of expenses, including
inventories and current cost optimization, as well as their respective planning.

Business geolocalization is one of the most difficult and complex decisions to
be taken when starting a business or changing its location. Its complexity is based on
the following conditions: there cannot be the situation of having only one possible
location for the business and the economic space is not homogeneous from the
business’s point of view (Diedrich 2000), besides, the choice of location can be the
reason for both, successful and unsuccessful entrepreneurship (Kotler 2003).

Place means that the product/service is available on the right spot, at the right
time and in the necessary quantity. Besides, it includes not only the location of the
enterprise, but also the delivery of the product/ service from the producer/ service
provider to the user, i.e. logistics, distribution channels, warehouses, communication
(internet, mobile), etc. (McCarthy and Jerome 1987).

Nowadays due to the rapid development of e-services many transactions can
be managed on the web, and it changes priorities when choosing the business location.
Also characteristic of each enterprise defines the importance of business geographical
location on profit. However, in general the attractiveness of a location from the point
of view of a business is characterized by the accessibility of the land/ premises and
their price, taxes and other regulations, accessibility of the labor in terms of quantity
and quality, availability of suppliers and clients, market demand, status of the location,
quality of living environment and easy access to the quality services.

Each business has its own conditions for the choice of location; however, there
are main criteria, which define this decision. Authors have made analysis and
determined main factors for business location in Riga based on adaptation of the
European Cities Monitor (2008). The most essential factors and their importance
according to business type are shown in Fig.1
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Fig. 1. Essential factors for business location by type of business in Riga

Study area and materials

Research area is Riga city. As in other post-socialist countries, the city of Riga
has its own inherent problems - industrial decline, formation of new services for
business areas. In recent decades, the experience of developed countries is beginning
to emerge in Riga, the areas in which the same type of production protractedly took
place, a number of functions are developed, which include not only various types of
production, but also the product distribution, retail, offices and other land uses. One of
the major functional types, which nowadays are of great importance in the spatial
organization of urban environment, is commercial and service space planning and
layout.

During the Soviet period (1950-1990) major trading centres were located at
micro-region apartment houses built at that time, as defined by the planning politics,
causing such type of residential areas to emerge as residential regions with a balanced
network of social crew, educational and recreational elements (Otra Riga 2000).

Nowadays a new trend is appearing — due to the increment of private cars,
inhabitants no longer are tied to a particular service provider at their place of
residence, but the possibility of more rapid migration within the territory of the city
exists (Sobel 2002, Axhausen 2002, Jone 1988). Also the location of supermarket
chains is mainly subordinated to the traffic flow directions — in the vicinity of
motorways as well as in periphery of the city. Fig. 2 shows that a large part of the
district of shopping centres built in Soviet-era still remains, due to the fact that they
are located close to residences, but others are subordinated to the traffic flow or are
renovated former locations of industrial territories.
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Fig. 2. Location of supermarkets

Due to the development of communication networks, the location of trade
centres 1s nowadays just one of the factors that influence the population choice in
terms of shopping site locations.

Web — based data geolocalization and social network system for market place
activities

In the 21st century one of the eight main tendencies characterizing our life is
that ‘every second counts’. It means that the rapid development requires productive
use of the time; it cannot be wasted (Jordan 2006). Thus there is the necessity to find
solutions, which allow saving time, and by this maximizing the profit. It is the reason
for rapid growth in the use and importance of IT, as it is increasing the speed and
accessibility of the information flow, which, in its turn, is one of the basic
preconditions for the profitability. This function is fulfilled best by the Internet, which
allows quick sending and receipt of information.

The Open Source GIS Software is growing in popularity within geo-
information community. Such software plays an important role in breaking down
barriers where the cost limits the use of public spatial data and access to GIS tools
(Song et al. 2004), the compiled set of the open source software will allow fast and
economics deployment of GIS and database applications (Belickas et al. 2005).

Web based business geolocalization system for Riga operates with data
available on territorial dimension in the city. Each user has a possibility to choose
between the different criteria and to classify them according to their significance for
the particular sector, characteristics of the business, form of entrepreneurship, etc. (the
total weight being 100%) and to define the criteria to describe the potential locations
for the business.

The system offers also an opportunity to create the personal profiles, where
the previously generated reports could be saved (in the form of maps, tables, charts,
text), besides, there is an additional option - automatic update using the newest data
and saving the previous one.

Data processing for the business geolocalization is made using the mathematic
programming methodes, system architecture are illustrated in Fig. 3.
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Fig. 3. Business geolocalization system architecture

A social network was developed around the business geolocalisation system
for Riga, offering its users the opportunity to plan their expenditures. As an additional
benefit to users, management of their expenditures planning, such as registering daily
purchases and prices, is an opportunity to evaluate and compare shopping centres
offers between one another. That includes assessing price changes through time, Fig.
4,
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Fig.4. Two different product price changes throught time

In this case, the distance to it plays a smaller role than the time it takes to get
there (Becker 1976, Zahavi 1979). Analyzing the accumulated statistics for year 2009
we come to conclusion, that the average individual attends independently three to five
shopping centers and not always distance from living place is determinative.

The social security system allows to get statistics on individual habits. It also
allows the individual to better plan their expenses by choosing the shopping center
most appropriate to their planning. For shoping centers it allows for a better
assessment of the individuals habits in terms of purchasing as well as choosing one or
another shopping center.

Discussion



Within the last year, the economy of Latvia like global economy suffered a
recession which negatively influenced almost all business activities. It created a
surplus of offices and trade premises in market and it was a cause of essential
decrease of rent prices. Entrepreneurs, who proceed to work, now have great
opportunity to find new premises in the more attractive areas for considerably lower
prices.

Despite the existing recession, it is worth planning and analysing market and
looking for economic growth, as well as finding ideal places for new enterprises.

The essential factors for business location by type of business in Riga are:
e access to markets, customers or clients,
e availability of qualified staff,
e value for money of office space

Using the Web based business geolocalization system for Riga allows
performing the business location analyses in real time. But the quality of results does
not just depend on the sophistication of the GIS, only if we can integrate the data we
need to represent a problem, and only if we can compose and correlate the data as
required, can we generate plausible results. The Internet becomes increasingly
important as a source of data. There are manifold services and communities with
commercially or collaboratively maintained, reviewed and classified data of high
quality. The main problems are availability, regularity of updating, quality of
databases and integration in the system of different users.

The system was created for different kind of users, such as businessmen/
investors, researchers, state and municipal institutions, individuals etc. The main
target groups are SMEs (small and medium sized enterprises) because they are more
flexible and choose to change location more often than large companies.

Speaking about social network data analyze, some of the biggest sources of
spending are the food and consumer goods purchases.

Individual's regular visits to their shopping centers are firstly determined by daily
travels, such as the one between home and work, as well as nearby shopping centers.
If small purchases are made in street shops situated in the vicinity of their house,
larger purchases are usually made by visiting a relatively easy of access shopping
centre.

However, budget planning and access to the lowest prices available have
recently played a larger role.
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GIS Analytics

Sociala tikla pamata ir budZeta planoSanas riks, kas palidz lietotajam labak planot
savus izdevumus un veikt analizi saistiba ar personigajiem iepirkSanas paradumiem.
Katra kada lietotaja ievadita informacija lauj paaugstinat analitiskas dalas ticamibu.
Tomer teritoriju planoSanas gadijuma §1 informacija lauj izverteét supermarketu
izvietojumu

Ka notiek analize:

A social network was developed around the business geolocalisation system for Riga,
offering its users the opportunity to plan their expenditures. As an additional benefit
to users, management of their expenditures planning, such as registering daily
purchases and prices, is an opportunity to evaluate and compare shopping centres
offers between one another. That includes assessing price changes through time, Fig.

From users perspective price analytics goes by price comparision by time and by
place. It can be possible comnpare prices by dirferent marketstores as well as diferent
marketstore networks (To example main marketstore players in RIGA - RIMI,
MAXIMA.

The system can integrate data from different users, connect different scales as well as
integrate the territorial information.

There are many options for search of geographic elements ordered alphabetically: by
the city, postal address, street name, toponymy, tourism resources, environment, UTM
co-ordinates, parcels, etc.



Also the browsers provide different opportunities, like 3D navigation, identification,
GPS functions, measuring the distance and area, window definition for the browsing
function, printing, photo and video, etc. Access to the data is created on the view
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attribute “zoom in”, “pan” element identification etc.

To ensure the high speed performance of the system and in order not to load it with
‘unnecessary’ calculations (like statistic information independent of additional data
layers and result), it is made available in the raster (JPG). In the system these are the
basic maps showing the buildings, infrastructure, communications, topography, etc.

Information to be analyzed is created in form of the additional thematic layers with
the attributes, i.e. data basis. Data processing for the business geolocalization is made
using the mathematic programming methods.

As the system operation is web-based and is operating in the real time, the operation
principles for this system have to be based on the user-friendly and easy-to-
understand interface, where the number of parameters to be chosen by the user is
reduced, however, still allowing to perform the indistinctive analyses, e.g. the
correlation between the criminal situation and enterprises of a certain branch. This
system allows users to add new data. In this case the data has to be made ready so that
it can be easily integrated into the system. This results into the new layers which can
be displayed on the basic maps both, as the graphic or in form of a table. Fig.1 shows
the interaction between the components within the model, starting with input form,
data sorting, algorithms and finally presentation tools such as graphics, maps etc. And
fig.2. shows the organization of data information structure.

mathematic programming methods.

First each layer data are divided to each GIS layer grid position. If data is point type
objects, than each points are divided to grids, if data is poligons, than each polygon
area size saistiba ar poligona intensitati, ir pievienots ka grida value. Than layer grid
element data values are normalized into an interval [0,100] witch a higher value
representing higher importance. Each grid position contain only one value per data
layer.

For data layer comparison is used mathematic data correlation methods. In this case
we use fuzzy logic decision making structure
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indicator values are normalized into an interval of [0,1] with a higher value representing
a better performance, as presented



