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Abstract—This paper reports on findings of
two surveys conducted in April 2001 and
November 2002 on broadband infrastructure
deployment and utilization of ICT services in
38 local governments of one county in
Norway. Services include internal
administrative services for the employees and
services to the residents of the communities.
We examine how well actual adoption of
services had met with expectations. Findings
show adoption and use was not as pervasive
as expected. Our study is compared to
several other regional area studies carried out
in Spain. We conclude this can be an inhibitor
to this area's regional economic development.

Index Terms— Internet and society,
infrastructure deployment, public sector,
business, and education.

1.INTRODUCTION

T he target of information technology
strategies by regional policy makers,
such as the EU Information Society, has
been to provide access to infrastructures for
public services such as e-government, e-
learning, e-health services, and even to
provide for a more dynamic e-business
environment [5],[6]. Access to broadband
(BB) networks is often seen as the enabler
of such services [3],[7],[8]. The service
infrastructures are also seen as playing an
important role in maintaining a level playing
field for regional economic development
between rural and urban areas. One reason
is that it is presumed that Information
Communication Technology (ICT) can help
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businesses to operate more decentralized,
although urban areas have an advantage in
attracting specialized knowledge workers
and in becoming centers for development of
new services and products. Another reason
is that by utilizing ICT a social cohesion can
be created among the participants, which
reduce the effect of limited regional social
networks of partners, suppliers, and
customers. It is believed that regional
governments can play an important role in
promoting the use of ICT to create such
social networks. OECD studies have shown
that investments in knowledge resources
such as education, R&D, in addition to
capital investments in infrastructure are
related to the development of innovative
capabilities [15]. Local government’s actions
can help support innovation and demand in
BB markets.

The Norwegian government’s strategy for
development of BB networks is demand
driven. It is believed that demand for BB
services will raise a competition among
telecommunication providers to build BB
networks and that this will give BB network
access to virtually everyone [7]. In order to
increase the demand, particularly in rural
areas, the government has supported
regional and local governments with partial
funding for buying BB services. Public
investments therefore play a vital role in
creating demand for BB services in Norway.
However, as economic resources from the
government cover only a fraction of the total
cost for the communities, local governments
are also encouraged to co-operate with the
private sector to strengthen the demand
side.
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2. THE COUNTY OF MORE & ROMSDAL
IN NORWAY

Mgre & Romsdal (M&R) regional
industries include fishing, fish farming, ship
building, furniture manufacturing,
mechanical industry and engineering and
services related to the oil industry. 84.3% of
8000 registered businesses in M&R have
less than 10 employees [18].These
industries  operate  within international
competitive markets, where ICT is an
enabler of operations. In 2001 the county
was the second largest export county in
Norway, with an annual export value of 2.8
billion € [18]. M&R has a total population of
244 000 in 15 000 sq. km. giving an average
of 16 persons per sq. km. The county has
three urban centers: Alesund, Molde and
Kristiansund with 39000, 24000 and 17000
inhabitants respectively. The geography of
the county is mountainous with many fjords.
Ferries are therefore an important part of the
transport infrastructure, which is a challenge
for transport and travel.

The County Department of Industry and
Environment (IE) in M& R have considered
how it can help to create a better economic
development in its region. IE conducted a
study to inventory assets and to consider the
implication of investment elements. The
OECD reports that Norway has lagged
behind in knowledge based innovation [18].
Recent national policy has redirected
funding in R&D to create centers of
excellence to act as clusters of knowledge in
specialized fields and to attract knowledge
workers to Norway [16]. However, none of
these centers are located in M&R, further
pressing IE to support BB infrastructure
development in the region. The national
government supports the establishment and
operation of incubators to strengthen
innovation and research based
commercialization in the country. While
M&R County will benefit from recent national
policies, it is also necessary to consider how
local policies and investment decisions in
ICT impact regional business development.

3. RESEARCH OBJECTIVE AND
METHOD

One objective of this project was to find
out whether the BB strategy put forward by
the national government works well in rural
regions. The eNorway plan states the
national governments goal is that all
community administrations, schools and
community libraries shall have offers for BB
connectivity at competitive prices within
2005 [7]. Several reports say that the
community administration role shall be
central as a natural information channel to
the citizens and that they are responsible for
effective interaction with the citizens [3,7].
Another objective was to find if local
government expectations were fulfilled.

In mid 2001 a survey was sent to 38 local
government administrations [13]. The
objective was to assess these organizations
need for BB networks, current satisfaction
with network capacity, future plans for
access and proposed use. A response rate
of 45% (17 of 38) of municipal governments
was realized. A follow up survey was sent in
November 2002 to the 38 municipalities to
see how far adoption and use of BB
networks had come. We pursued and
received a 92% response rate on the
second survey [14]3.

4. FINDINGS AND COMPARISONS

Although many factors contribute to the
integration of ICT in regions, in terms of
regional development and use of ICT in
innovation, we concentrated on the following
factors: i) availability of infrastructure, ii) the
types of public service units with BB access,
and iii) the applications of ICT in use by the
communities. These factors have also been
examined by other studies and in particular
the Andalucia region of Spain [1] and the
Madrid region of Spain [9]. Our study points
out some important similarities and
differences between these regions and ours.
Comparative case studies often have
difficulties in establishing general findings.
We argue the value of our study is to point
out our areas unique perspective and its

% A follow up telephone survey was made in September
2004 to check on the current status. 94.7% (36) communities
now have BB access. But only 79% (30) of them have access
ratesover 2Mbps.
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special set of circumstances. In essence,
one generalized model would not provide a
good basis for the effective development of
BB in all rural areas.

A. Infrastructures

Developing high bandwidth infrastructures
are high cost undertakings. Population
density and business density in a region are
important  factors to consider when
investment decisions in BB infrastructure are
taken. We remind, the population of M&R is
244000 with 33% living in the 3 towns and
84.3% of businesses in M&R have less than
10 employees. In our 2002 study, 60% of
the communities in M&R claimed BB
access. But, some had multiple access
types. These percentages are in Table 1.
Percentages for 2001 are from [13], (p.45).
The selection of access technology was
evenly distributed over the technologies
types of wireless radio, xDSL technologies
and fiber. In many communities there was a
combination of adopted technologies. Fiber
cable, with access speed of 2Mbps or
greater was the most used. The evidence
indicates that ADSL is the most dominant of
the DSL technologies.

We compare our region with two regions
in Spain. One study compares ADSL
deployment to cable deployment in the
Spanish region, the Community of Madrid,
made up of 179 municipalities [9]. They
found prior to April 2001 that ADSL and
cable were available coincidently in the
same regions. But, since that time the
expansion of ADSL had extended to 111 of
the 179 municipalities, while the cable
coverage was available in almost the same
municipalities as before. They found not one
municipality of 19 with less then 250
inhabitants/km® had ADSL, while all of the
82 municifalities with over 2500 inh/km? had
coverage [9]. All of these regions have a
higher population density than M&R.

In the southern Andalucia region of Spain
they have 3,064 businesses in just the ICT
sector, with 96.1% with less than 10
workers. They have a regional population of
7.2 million with 43% of the population living

4 Ratio of %Penetration -to- #nhabitantskm? was
.00:<250; .06:>250; .26:>500; .30:>1000; .50:>1500;
1.0:>2500. [Source:9]

in cities and 32% concentrated in the
provincial capital. The Andalucia noted a
large difference between urban and rural
access to high bandwidth infrastructures. In
particular, they estimated that only 3% of the
regional population had access to cable
networks and 14% of the households have
access to ADSL [2].

B. [Institutional unitswith broadband access

We next examined which institutional units
within our communities in M&R had BB
access. We note that another study done by
ECON Analysis [4] examined institutional
access by technology type for Norway in
general. If we sum the technology access
types from their report (DSL, fiber, radio,
and other) we see Norway in July 2003
reported national percentages: central
administrations (49%), libraries (43%) and
ground schools (34%) in ECON Analysis,
page 32 [4]. It was anticipated in a Februarg/
2003 study that penetration would be 74%°,
63% and 45% respectively by 2004 [17]. In
our study, in M&R, we find that central
administration, primary schools and health
care organizations are more likely to have

TABLE 1
M&R NETWORK ACCESS TECHNOLOGY

Technology % in % in
municipalities with-> 4/2001 11/2002
Wireless radio 12 31
ADSL /SDSL / VDSL 6 31
Fiber 24 40
Coaxial cable network 6 6

(i.e. cable TV network)

BB access than other institutional units. We
claim that the M&R communities may see
education and health care as representing a
major proportion of community services as
they were in November 2002 at the 2003
access level. Last, ICT operation and
management functions in these units are
often managed by the central
administrations. So, it is natural for central
administration to lead in connectivity.

Table 2 shows the percentage of the
municipalities that has one or more of its
service units assigned to a BB network. For
example 48% have a central administration

® Seefootnote 1.
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with BB access, and 51% have at least one
primary school with BB access’. In addition
to the local institutions mentioned above, the
county has 26 junior high schools and 4
hospitals which all have BB access. We find
a significant difference between the 3 urban
municipalities and the remaining 35 rural
municipalities. As noted earlier, our urban
areas are considered low population areas
by EU standards. Table 2 shows that all
departments in the urban communities are
connected to BB, whereas the rural
communities have less thorough coverage.
About 40% of the rural municipalities
“primary services” (heath care, schools, and
central administration) are connected to BB.
The difference between rural and urban
areas is even greater for schools. All primary
schools in all urban municipalities have BB
access, whereas some schools (at least
one) in 45% of the rural municipalities have
BB access. The fact that urban communities
have come longer in the penetration of BB
networks is a general tendency in BB
deployment. Higher density areas represent
bigger demand and are developed first.

In the Andalusian report they characterize
the type of users in the region to
demonstrate that this is a factor in the usage
and adoption of ICT. In particular they state,
“The lower level of education in general, and
knowledge of languages in particular, of the
Andalusian population, and the traditionally
lower level of income per capita limit the
capacity of citizens to access these (ICT)
technologies.” [2] This is not however the
case for M&R. The population across
Norway is rather homogeneous in
educational opportunities and households
have small deviations in average income.
While persons in rural areas have on
average, fewer years of education than
urban areas, the knowledge of foreign
languages is reasonably good. Norwegians
receive formal education in English from an
early age. Along with the other Scandinavian
countries Norway has a very high
penetration of PC's and availability of
internet access. 74% of persons over 13
year have access to internet [10]. The

® Most communities have all schools connected to one
internal network. We did not have information on the number
of schools per community that had access.

national average in Spain is 23.4% of
persons over 14 years have internet access
and the average in the Andalucia region is
below that at 18.2% as measured in 2001
[2]. The Andalucia region also has the
largest percentage of young people in
Spain. Those younger than 15 years
represent 23% of the regions population, as
compared to the national average of 19.4%.

TABLE 2
ORGANIZATIONAL UNITS WITH BROADBAND ACCESS

BROADBAND USERS

% OF MUNICIPALITIES

ALL  URrRBAN RURAL

CENTRAL ADMIN. 48 100 41
PRIMARY SCHOOLS 51 100 45
HEALTHCARE INST. 45 100 39
PREScHOOLS 20 100 16
CULTURAL INST. (LIBRARY,MOVIE) 31 100 26
OTHER INSTITUTIONS 8 33 7

This region therefore looks forward to larger
growth of internet users in the next 10 years.

Other demographic conditions, such as
geography of the M&R region, M&R regional
distance from central Europe and the high
cost of transportation internally and
externally, are likely to be more significant
factors in encouraging M&R users to adopt
the use of ICT than they are in Andalucia.
At the same time, we recognize that
adoption and use of ICT by community
administrations  require education and
training.

As an inhibitor to this, rural communities
may have access to less resourceful
“knowledge networks.”  The regions
businesses and the experiences of their
knowledge workers are contributors to the
richness of these networks.



C. Applicationsand services communities have a considerable potential

The electronic network applications to improve their sites. Nevertheless, the
or services that dominate are i) general website  has become an important
information searching, ii) presentation of communication channel for the

TABLE 3 municipalities. For  example, these
ELECTRONIC NETWORK APPLICATIONS, ALL MUNICIPALITIES community web sites often act as portals
o % of municipalities into private services of the region, such as
Applications Usezagtall Much helping people find health services, jobs,
(2-5) (lfg) places Fo Iive, travel information, deadlines
Information searching on the 91 47 for applications, and much more.
Internet
Presentation of community 100 26 In this study, we asked the M&R
information on the web respondents to grade the usage of the
Communication with external 85 56 services from 1 to 5, where 1 means not at
contacts by e-mail all and 5 means very much. In Table 3 the
Education of employees 29 3 results are grouped into communities with
Network meetings as a 0 0 .
substitute for travel some use at .a-II (an;wer is different fom 1),
Purchasing via pubiic 50 9 and communities with much use (answer is
electronic marketplaces 4 or 5). In Table 4 we again see a
Electronic invoicing, either 6 6 substantial difference in the wuse of
sending or receiving applications between urban and rural
communities. Urban communities have
community information on web sites and iii) come further in usage of services such as
the use of e-mail for both internal and purchasing, invoicing and to some degree in
external communications. These services do education, such as training employees
not require BB capacity. However, the through elearning. Much of this difference
ECON analysis [4] has classified BB
services requiring the following minimal TABLE 4
upstream and downstream bandwidths: ELECTRONIC NETWORK APPLICATIONS, RURAL AND URBAN
Internet web browsing (64kbs, 64kbs), E- MUNICIPALITIES
mail (64kbs, 64kbs), File transfers (128kbs, % rural % urban
128kbs), Video conferencing (256kbs, municipalities municipalities
256kbs), Video-on-demand with MPEG-4 Applications Use Much Use Much
(64kbs, 500kbs). However, these at all use atall use
bandwidths are for minimal functionality. (2-5) (4-5) (2-5)  (4-5)
These services do not fully represent the full Information 90 42 100 100
range of wusage. For example, health searching
workers may need to connect to central _
databases from mobile technologies such Presentationof 100 23 100 67
. inform ation
Iap;ops or te_lep_hones _ while on calls to Communication 57 53 ) 57
patients. Institutions with greater demand by e-mail
for existing services and with the creation of Education of 52 3 100 )
new services will have a greater need for BB employees
access. Network 0 0 0 0
meetings
As another example of the nature and Purchasing 45 3 100 67
complexity of services is the central emarket place
administrations access to its citizens. Today Electronic 0 0 67 67
all M&R communities have a web site that invoicing
contain, or provide links to, relevant may be explained by the fact that the urban
information about the community. At present communities are the early adopters and are
there is a large variation in the quality of supposed to have achieved a higher
community ~web  sites and  many competence and expertise to make use of
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more advanced network services. In
addition, since urban communities have
larger administrations and larger volumes of
information transactions (such as invoices,
etc.) they can achieve higher savings by
utilizing the services listed in Table 4, than
those in rural communities. One service that
has not been stated to be used in the M&R
region at present is video-conferencing for
network meetings. Despite that nearly 35%
of the respondents from the 2001
investigation said that this was an
application they would use, it has not yet
been adopted by the municipalities. This is
surprising in that the urban communities are
using networks for education, it can be
expected that two-way video conferencing
would supplement this process. Part of the
reason may be that end-user equipment for
video-conferencing still is rather costly and
requires some user competence. It may also
be that the current bandwidth is not
sufficient to achieve the desired interaction
quality. Finally, much implicit information can
be lost in the use of video conferencing.

TABLE 5

EXPECTED USE VERSUS ACTUAL USE FOR SOME BROADBAND

APPLICATIONS

% of municipalities

the degree of implementation of electronic
administration to be the number of terminals
per 100 workers. In public administrations
this was higher (52%) than for companies
(42%). They noted several regional public
programs that support the development of
on-line public services, digital literacy and
the development of digital content, have
helped public administrations in their rural
regions to adopt new technologies [1]. In our
2001 investigation which included
businesses in the region, we did not make
the same measure, but we noted a similar
trend as public institutions were leading the
adoption of BB access over private
businesses.

D. Expected versus actual use

What services did the communities in
M&R expect to use in 2001 and what
services were actually used in November
2002? We make a comparison of the
studies. As shown in Table 5, the
expectations were higher than the realized
usage.

In 2001 we did not ask the municipalities if
they planed to use ICT for electronic
invoicing, use of email, or searching for
information on the web. So, we cannot

Applications Expected Actual compare expectations in these areas,

use use however, we see that use in electronic
Presentation of community 100 100 invoicing was low. As shown in Table 5 use
information . of advanced services like education of
Z:ﬁg?;:ge‘s"a electronic 70 50 employees and network meetings was
Education of employees 58 29 below expectations. Comparing with Table
Network meetings 35 0 3, only 9% (purchasing) and 3% (education)

of the municipalities have reported to have
made “much use” of these applications.
Again, given the geography of M&R, some
of these responses are surprising.

We find in M&R that for many
communities a short term value of high
bandwidth investments is overestimated and
a long term value is underestimated.
Policies in Spain reflect an attitude that high
bandwidth content applications are not
ready so middle bandwidth access is
acceptable.  While in  M&R  many
municipalities had formal plans for BB
access in 2001 and had achieved this 1.5
years later, as stated in Table 1, M&R
municipal administrations have so far not
fully utilized their ICT. Applications expected

These systems are found to work best when
an initial, in person, meeting is first
established. On the other hand, if the need
of communities is for a one time meeting
with different participants every time, it may
be that video technology is not a good
substitute for the personal meeting [11].

The Andalusian observations of use of
applications were similar to ours but they
included businesses and used other
measures. They stated that most companies
did not go beyond searching and exchange
of information. But, larger companies were
more inclined to integrate ICT in B2B
activities. They used an indicator to measure
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to be used in 2001 have had low adoption
and especially the advanced network
applications receive little use. In particular
this is the case for education (e-learning)
and network meetings (video-conferences).
But, it is wise for the municipalities of M&R
to be patient and keep a long term view. In
the Andalucia study they state that more
than 73% of their public organizations have
simple web page presentations on the
Internet. Community needs like supporting
tourism and access to community events are
becoming more important to the economy of
the communities. These needs from
community participants will spur community
administrations to make more use of their
networks and increase their need for high
bandwidth access.

5. CONCLUSION

We conclude that a lapse of 1.5 years is
too short of a period to observe great rates
of change in the adoption and usage of BB
in the M&R region. However since the count
of national BB providers have increased,
and penetration has increased, it is an
indication that the national demand driven
policy is working7 [12].

One conclusion we make by comparing
our region with the Andalucia region and the
Madrid region is that our social-demographic
barriers in M&R are much less and should
manage the expansion of services with
greater ease. Although the two Spanish
regions are different in character that is
Madrid is more urban and Andalucia is more
rural, they are both under one national
policy. The national support systems in
Spain have seemed to make it easier for the
adoption of ADSL technology. But, these
regions have relatively large differences in
population density between urban and rural
areas in their regions. The urban areas are
very concentrated and the rural areas are
quite dispersed. To make the most of funds,
they must concentrate resources on the
urban areas leaving less for the rural area.
In Norway, even the “urban” areas are
considered “rural” by European standards.
Also, in Norway, and in M&R in patrticular,

" The Department of Business and Trade (NHD) reports
the number of BB providers in Norway increased from the
fall of 2001 to March 2004 from 50 to 150.

the differences in population densities are
not so great between town and country. So,
the dispersion of resources, and even the
dispersion of demand for service is much
more evenly distributed. This means that
Norway should have a policy to more evenly
support the same level of bandwidth access
in both urban and rural regions.

While it has been our clear observation
that most rural areas have eventually gained
BB access, they did not gain access before
the urban areas and there still are
differences between rural and urban areas
in M&R. What rural areas have achieved are
somewhat hidden in the details. That is, it
seems clear that many municipalities in rural
regions are not able support their inhabitants
electronically in the same way as urban
municipalities can. For example, “24 hours”
availability of some information services
cannot be made available, or personnel
attendance may still be required for certain
services. As such, rural communities do not
utilize the saving potential from effective use
of ICT and cannot upgrade as quickly. The
lesser demand of users in rural communities
is often not great enough to justify the initial
investments and improvements. National
programs are still needed to support the
lowest demand areas. This is supported by
another national trend. That is since 2002
many institutions that had high bandwidth
access already, have since upgraded to
higher speeds. While those that have lower
speed access have not sought upgrades [8].
Yet, as we have pointed out the value of
present day applications cannot be fully
realized at low bandwidths. Also,
considering that many of tomorrow’s BB
services are not yet developed, it makes it
difficult to estimate the impact on the rural
communities’ economies. The findings of
this study indicate that the demand driven
strategy for BB infrastructure development
has some limitations, especially for rural
areas. These limitations can be an inhibitor
to regional economic development. be an
inhibitor to regional economic development.
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