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Digital maps that visualize geographic data are a specific type of multimedia data. Today
spatial data can be stored like any other data in relational databases, and disseminated e.g. via
Internet and into mobile devices like PDA’s or Nokia Communicator. Digital geospatial
content is exploited not only by engineers and ‘professional map users’, but also in new and
expanding application areas of digital geographic information, like enterprise information
systems, field services, location based services and personal navigation. Cheap and easy-to-use
positioning systems have become available and more accurate embedded positioning
capabilities for mobile phones are being developed. The potential of GI usage is immense, and
the hearts of the systems and services are the geo-enabled databases and digital maps.

Application Service Provider (ASP) Model is a fairly new business model for map content
providers. Genimap Corporation, a Finnish mapping company rich in tradition, is innovatively
developing location-based services for the Internet and Mobile Information Society and applies
ASP for digital map services. This concept is introduced and evaluated in a case study. ASP
model offers several advantages for both the provider and the customer. It visualizes any
location—sensitive data cost-effectively and ensures always up-to-date map content and
powerful mapping functionality without hardware or license investments. Service combines the
information of the customer’s corporate databases with map content provided by Genimap,
offering a new way to look at the operative data.

The aim of this paper is to study ASP model via the case and enlighten the economies of such
operating model applied to e-content. The emphasis is on the value chain from original content
provider to customer and further to an end user, e.g. consumer, another company etc. The study
is based on qualitative research material. The analysis is twofold: Firstly, it describes the new
business model for technologically advanced digital geographic information applications,
which can be considered as a form of true digital map eBusiness. Secondly, it analyses the
efficiency and profitability aspects of this operating model. Moreover, the problems, threats
and future possibilities of such model are also discussed.



Introduction

Digital maps that visualize geographic data are a specific type of multimedia data. Today
spatial data can be stored like any other data in relational databases, and disseminated e.g. via
Internet and into mobile devices like PDA’s or Nokia Communicator. Digital geospatial
content is exploited not only by engineers and ‘professional map users’, but also in new and
expanding application areas of digital geographic information, like enterprise information
systems, field services, location based services and personal navigation. Cheap and easy-to-use
positioning systems have become available and more accurate embedded positioning
capabilities for mobile phones are being developed. The potential of GI usage is immense, and
the hearts of the systems and services are the geo-enabled databases and digital maps.

Map providers have high expectations on geographic e-content. The aim of this paper is to
study Application Service Provider (ASP) model via a case study and enlighten the economies
of such operating model applied to digital map service in the Internet. The emphasis is on the
value chain from original content provider to customer and further to an end user, e.g.
consumer, another company etc. The study is based on qualitative research material. The
analysis is twofold: Firstly, it describes the new business model for technologically advanced
digital geographic information applications, which can be considered as a form of true digital
map eBusiness. Secondly, it analyses the efficiency and profitability aspects of this operating
model. Moreover, the problems, threats and future possibilities of such model are also
discussed.

Digital maps — development of digital map market

As all electronic content, digital map needs a device and software to be utilized. In their
infancy in the 1980°s Geographic Information Systems (GIS) that managed digital maps were
expensive and complex, dedicated systems for targeted groups of professional users. They were
either tools for map production, engineering or geographic analysis. Although map provider
organizations carried out the digitalization of map content along with the digitalization of their
internal production processes, they anticipated a business opportunity for the digital content.
However, it was a long way to “geo-eBusiness”. It took years to collect datasets with full
coverage. Also the technology was cumbersome and high-priced, and available only for few.
Moreover, geographic data acquisition and compilation was and still is, fairly expensive and
therefore in many countries it is a duty of government agencies. Doing business with
intellectual property that has been established with government funding has been a tricky issue.

The kick-off for the establishment of nationwide map datasets with medium scale (1:10 000 —
1:20 000) in Finland was the mobile operator’s need for topographic information in digital
form for mobile network planning purposes. The market for digital geographic information
opened up during 1990’s. Other industry sectors that started to utilize digital map content were
state authorities or large corporations, especially forest industry. Typically datasets were
delivered for customers as part of software projects. Geographic information technology’s
significance and potential for the Finnish society was evaluated in a study, and according to



interviews, the most significant barrier to utilizing GI technology was related to the content,
especially the pricing of datasets (ProGIS, 1997"). It clearly favored large companies and
specific industry sectors, and it was stated that the pricing policy of geographic information has
not matured to meet the customer demand. For many small and medium-sized enterprises the
investment cost for map data was not realistic, and actually prevented them from utilizing
geographic information technology. (ProGIS, 1997.)

Cheaper, lighter and easy-to-use desktop GISs emerged on market in the mid-1990s and
utilizing GI in digital form became available with smaller investment. Today the solutions for
managing geographic data have evolved from the closed, proprietary special-purpose systems
towards open architecture and enhanced database capabilities. There is strong evidence that
GIS is truly merging into general information technology approaches, and geographic
information is no longer something exotic that necessarily requires investment for specialized
software, equipment and personnel (Salo-Merta & Helokunnas, 2002). GIS is an umbrella
concept that links together a variety of systems. What is significant is the expansion of digital
GI, not only in the information systems of so-called GI professionals, but as an extension to the
basic information. In enterprises the user requirements may vary from corporate general
purpose DBMS system with limited GIS capabilities e.g. for CRM (customer relationship
management), ERP (enterprise resource planning) and geospatially enabled web applications to
a fully geospatially-devoted system with extremely specialized and critical requirements
concerning geographic data management (Salo-Merta & Helokunnas, 2002). Lately, the focus
has been on data dissemination via Internet and mobile channels and into mobile devices.
Several light-weight map software components have become available enabling viewing and
browsing of digital maps and basic map functionality, like zooming in and out, measuring
distances, viewing routes, selecting objects and combining geographic information with any
other information. End users can access and utilize map information easily, and without great
investments. A PC, Internet connection and a browser will do.

In addition, small size mobile terminals like PDAs and mobile phones, are converging and
evolving into smartphones and communicators, which allow users to access Mobile Internet
services and run applications at any time and at any place (Virrantaus et al., 2001). New types
of spatio-temporal real-time services, called Location Based Services (LBS), are accessible
with mobile devices through the mobile network and utilize the ability to make use of the
location of the terminals. GIS has been traditionally a “professional” system intended for
experienced users, with wide collection of functionality and requiring extensive computing
resources. LBSs were born quite recently by the revolution of public mobile services. They are
developed as limited services and applications intended for large non-professional user
population, public at large, and operating with the restrictions of mobile computing
environment. Major part of the Mobile Internet services is expected to be LBSs. (Virrantaus et
al., 2001).

! ProGIS is a non-profit making association for promoting the use of geographic information technology and content in
Finland. It is a member of EUROGI, the European Umbrella Organisation for Geographic Information.



The content is also the central component of LBSs, and in the context of LBSs it can be divided
into two categories: geographic base data, and location-based information, which is often called
Points-Of-Interest or POI data. For example, the street network is geographic base data, and
information about the restaurants in the area would be POI data. Virrantaus et al. (2001)
suggest that this division is required because these contents are different by their nature and
they typically come from different sources, and may be managed, offered and billed by
different providers.

From map content provider’s point of view, Internet offers a new distribution channel. Digital
map content and basic map functionality can be provided to any customer with an Internet
connection and a browser. The technology has matured via the digitalisation of internal
production processes to off-line digital map products (like roadmap CDs) to on-line map
services. This sets ambitious challenges to map providers: is there a new market for map
eContent, what business models to apply and how to do real business with digital maps.
Transition from paper to digital products, from CD’s to on-line services and from license-based
earning logic to ASP is a natural development path, as technologies have evolved and demand
for lower operating costs have emerged. Internet enables multi-channel publishing of general-
purpose content from databases, thus there are several digital map services or services derived
from or based on such content.

Applications Service Provider model

Application service provider model (ASP) refers to business model where information system’s
fundamental services are fully or partly outsourced. E.g., Krajewski (2001) states that
application service providers offer access to software applications and services over the
Internet, virtual private networks or leased lines, and describes the phenomenon with phrases
“application outsourcing”, “hosted applications” and “webifying applications”. In their study
on software business models, Rajala et al. (2001) distinguish the following subtypes of new
service providers, that the so called “Service Provisioning Shift” has recently brought into the
software market: Application Services Providers (ASP), Hosting Services Providers (HSP),
Communication Services providers (usually ISPs), and also content providers (e.g., CSPs) are
mentioned. They form a variety of partner networks and cooperation opportunities for software
vendors, and typically these companies provide hosting services for other companies in an

outsourcing agreement.

Servicing and implementation model is regarded as one element of a conceptual software
business model (e.g., McHugh, 1999, Rajala et. al., 2001), while the others are product
development, revenue logic, sales channel and sales approach (Rajala et. al., 2001). Software
implementation requires some kind of servicing, either self-service or on-site delivery. Thus it
is essential to make difference between regular maintenance activities and servicing.
Maintenance is part of daily activities and based on the requirements of any system, e.g. in
ASP model maintenance is mostly outsourced and customer is responsible only on the access to



the Internet. Moreover, installing and configuring system for accessing to service provided
should be called servicing.

Krajewski (2001) points out three obvious benefits of the model. Firstly, savings in personnel
costs, secondly, savings in other costs and, thirdly increased competitive advantage. Saving in
personnel costs are mainly from need for less support personnel as service provider maintains
the system. Savings in other costs are based on the earnings logic of ASP. If service provider
charges customer by transaction ASP model is always more cost-effective to some point. On
the other hand, if provider charges lump sum from the customers the economies of scale ensure
lower price for individual customer. Competitive advantage is perceived through up-to-date
hardware and software, competent support personnel and better focus on core functions.
Actually ASP is decision of make or buy, which benefits mostly small and mid-size enterprises
(Raisinghani and Kwiatkowski 2001).

If ASP is examined over the life span of the system there are three main benefits. Firstly, there
is no need for specific system as access to Internet provides necessary services to customers.
ASP model frees also from spatial restraints, as services are available in internet. Secondly,
maintenance is outsourced, thus the risk of additional maintenance and updating are minimised.
And, thirdly the system is somewhat more flexible when it is time to discard it. Thus, as it is
based on contract for e.g. certain period the cost are only semi-fixed. If the hardware and
software were own the cost were more fixed.

The risks of ASP are raised from the same origin as the benefits. ASP model makes customer
dependant on the provider, which is an invisible relationship when everything works but if the
system fails there is not much to do. Remoteness makes systems vulnerable as even temporal
breaks e.g., in internet connection make it unavailable. If the system is provided by several
ASPs the difficulties in compatibility between the components decrease usability. Especially if
the supply chain is long and consists of several individually produced components, the system
is sensitive to disruption. If ASP model is applied to support core functions, it is essential to
maintain functionality during breaks. The difficulty of such dependability is due the ASP, also
the backup system in more or less virtual.

Genimap — map solution provider for several purposes

Genimap Corporation is Finland's leading GIS company that offers maps and advanced GIS
solutions to business and consumers. For more than 15 years, Genimap has been both a map
content provider and a software company. The business portfolio consists of tailored project
solutions, commercialized mobile solutions, map publishing and services related to map
production. The strength of Genimap is own digital map datasets, which can be flexibly utilized
in different customer-specific solutions. Genimap belongs to SanomaWSOY Group, the biggest
media conglomerate in the Nordic Countries. Genimap (formerly named Karttakeskus) has its
roots as the publishing unit of the National Land Survey, and it has always been responsible of
street and route maps. Besides the traditional paper maps and atlases, the company develops
intelligent CD-ROM products for customers. It also acts as a GIS integrator and offers



business-to-business system solutions for the public sector and enterprises. Genimap has
different types of general map datasets. Such are Genimap City map data, GT road map (scale
1:200 000), AT road map (scale 1:800 000), YT road map (scale 1:1,6 million) and different
country and world map datasets. In addition, Genimap acts as retailer, reprocessor or integrator
of datasets from other mapping authorities.

Oikotie — shortcut to required information

Genimap Corporation is innovatively developing location-based services for the Internet and
mobile information society and applies ASP for digital map services. In this paper we examine
a web map service that is integrated into a media portal. The portal is called Oikotie (meaning
‘shortcut’) and it is part of Helsingin Sanomat, the biggest newspaper in Finland
(www.oikotie.fi). This kind of service can be considered as an Internet extension to a printed

newspaper. The service Oikotie sells media space, i.e. space for classified advertisements to
companies and private individuals. The media space is also advertisement space for companies
on the site. Owned by SanomaWSOY, Oikotie contains advertisements printed in Helsingin

Sanomat, and moreover advertisements in several local newspapers as well.
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Figure 1. Oikotie map service screenshot.
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Oikotie contains three categories of advertisements: ‘apartments’, ‘cars and ‘jobs’. Oikotie’s
revenue logic is straightforward: companies and private advertisers pay for the advertisement,
and the service is free of charge for the end-users looking for information. The add in Oikotie
may contain more detailed information compared to the newspaper add, and include e.g. photos
and links. Therefore it truly extends the advertisements on the printed newspaper. The map
service is value-added service for the end-users; hence it provides usable information on the
location of advertised item. For example, if the advertised item is a pre-owned car, the end-user
can view a map to locate the advertiser and find a route to the destination (Fig. 1). Moreover, if
the item is a home or a job, end-user gets information about the surroundings and nearby
services as well. Oikotie thus increases the information on the commodity by adding POI’s to
the map and giving for example bus routes and timetables to the site.

ASP is a fairly new business model for map content providers. It offers several advantages for
both the provider and the customer. The benefits from ASP concern especially the management
and cost of map service. In traditional operating model the customer was responsible of
establishing a map information system, purchasing the datasets, running and administering the
system and having maps updated. ASP model has several benefits e.g. economical, technical
and those linked to the quality of map content.

Firstly, economical benefits are gained from revenue logic of ASP. As the map service is not
the customer’s core service, yet it is important part of the service, Oikotie wants to focus on the
business of their own i.e. selling advertisements and media space. The ASP model enables
lower costs in the phase of evolving business. The reason is twofold as the capacity exceeds the
use. The surplus capacity is free for other purposes for ASP and similar service can be
duplicated for other customers. Secondly, technical benefits are gained from operating model
of ASP. ASP model decreases maintenance costs as technology is dispersed over the value
chain. Also the investments and re-investments are allocated over the network, thus need for
capital, technical expertise and technological risk are dispersed more evenly. As Genimap has
outsourced hosting and other support activities, it is supposed that the resource allocation is
optimal. And thirdly, ASP model enables the access to most up-to-date map data, as content
provider network is responsible for updating it. However, it still depends on the cycle of
updates how up-to-date maps are.

The value chain of Oikotie consists of three layers, which we call the component provider
layer, the ASP layer and the front-end layer (Fig. 2). The component provider layer contains
software providers and content providers. As the map service provider, Genimap integrates
both the content form different sources into one service, and the information system using
software components from different vendors. Genimap produces some of the datasets, but some
are contracted from other content providers, like municipalities and the National Land Survey.
All content providers are not mentioned in the figure. The main software components used in
the service are Oracle 91 Spatial database management system, Bentley’s Model Server Imager
for managing image data and Genimap Platform components, which utilize Maplnfo’s
MapXtreme technology. The principle of the technical concept of Genimap Platform is
presented in figure 3.
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Figure 2. The ASP model in Oikotie value chain.

The ASP-layer is a middle-layer that enables the use of map service to customers. ASP-layer
contains map service by Genimap, hosting service, i.e. the physical place for database server
with 24-7 secured service, and communication service, i.e. channel to access data. Genimap
concentrates on the development and maintenance of map service, other services on the ASP-
layer are outsourced. The customer’s portals are placed on the front-end layer that is accessible
for the advertisers and end-users. It consists of different portals, which are connected by some
common content. For example, the Finnish real estate agent Huoneistokeskus advertises in
Oikotie, but most of the content is in it’s own portal. All of the front-end providers are not
linked, but they all utilize map service provided by Genimap.

The future of Oikotie seems promising as the service has established status and regular
customer base of 60 000 weekly users, yet there is still much space to grow. Moreover, the
technology used in the service is extendible. The range of possibilities of evolving Oikotie is
vast. There are possibilities connected to advertising, maps and other services.

Advertising in web-maps is connected to POI-data, and the end-users interest in finding out and
locating different services available. Making the services, e.g. civil service bureaux, restaurants
or shops, visible on the map or available for defined search is technically easy. Additional
information could also be offered in different sites, as it is somewhat simple to add a link to
web-map. Extending the range of advertised items, e.g. to sundry accessories, etc., would
increase the number of end-users. That would also emphasize the role of maps and location-



based searches. For instance, if the end-user is looking for an inexpensive item, the location
could become one of the main search criteria. A functionality called ‘Mobile watchman’ for
tracking new, interesting items is also one possibility to improve the service in the future. If
user personifies Oikotie service e.g. an e-mail or SMS could notify if item meeting the search
criteria is advertised.
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Figure 3. Technical concept of Genimap Platform.

Discussion

This study enlightens one aspect of convergence of printed and digital media. The
advertisement content from several newspapers joined together and available in the Internet is
one possibility for print media react to digitalisation. Web portal extends the content published
in the printed newspaper. It offers more detailed content, and allows to ‘zoom-out’ to the
national level and ‘zoom-in’ again into a selected geographical area. For the end-user map
content adds value to the service as in many cases it is essential to know the exact location of
an interesting item or service, and find information about the route how to get there, or the
optimal bus connection and timetable.

Yet in many cases Point-Of-Interests connected to the basic map data help to provide useful
information to the end-users and thus complement the service. POI data is somewhat
contradictory as it’s quality and commensurability depends on how and by whom it is
provided. If POI’s are supplied by a third-party, the accurateness of classification is low, but
the coverage is more complete. If POI data is provided by the advertisers only, the consistency
of the content and number of details is higher, but the coverage and completeness is lower.
Moreover, the overall usability of POI-data and its value to users is an interesting question.
The usability of POI data could be criticised at least from two perspectives: Firstly, are user
better of if they know what services are available if they are not seeking for them? Secondly,



POI service is suitable for certain standardized services such as McDonald’s restaurants or
Alko retail shops. But are users more willing to find the nearest kebab-kiosk or the good one?

Most of the risks are related to the structure of the operating model, as service is dependant on
several providers. Technology is thus a critical factor, and if any of the components fail, the
whole system may fail. However, ASP suits well on the map service of the case study. It
certainly makes Oikotie portal more appealing to end-users, but it is clearly not the core
business of Oikotie or the advertisers. It enables the visualization of location—sensitive data
cost-effectively and ensures always up-to-date map content and basic map functionality
without hardware or license investments. Service combines Oikotie’s advertising information
with map content provided by Genimap, offering an extended way to look at the data. It is most
probable, that Oikotie would not contain a map service, if an outsourced service provider did
not provide it. Therefore, this kind of web map service has been succesful in opening up a new
market, distribution form and earning logic for digital map content.
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