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The emerging learning society requires a different development strategy, but also a conceptual and 
statistical framework that goes beyond the conventional approach and provides a broader dynamic 
framework for policy analysis. The novel time distance methodology is applied to the analysis of digital 
divide in the USA by income and educational level. It also shows that different statistical measures lead 
to diverse conclusions about the gap between North America and Europe in Internet users per capita. 
Percentage difference is decreasing, while time distance is increasing. Policy discussion relates to 
preparation of national strategy for information society in Slovenia.      

 

1 Introduction and methodology 
In the recent EU seminar on socio-economic research 
and European policy �Towards a learning society: 
innovation, competence building with social cohesion in 
Europe�, Lundvall [3] underlined two important 
characteristics of the emerging knowledge based 
economy: the major impact of the information 
technology revolution is that it speeds up the process of 
change in the economy, while the most important 
inherent contradiction of the learning economy has to 
deal with polarization and social exclusion. He 
concluded that under the new circumstances there is a 
need for reintegrating the strategies of firms, social 
partners and policy makers. We may add that now, more 
than ever, there is also a need that the conceptual and 
statistical framework employed to deal with the problems 
of interrelationship between growth and inequality goes 
beyond the conventional static approach and provides a 
broader dynamic framework for policy analysis and 
debate. 
 
This paper delivers two messages. First, a novel broader 
dynamic conceptual and statistical framework can 
enhance the analysis and perception of the gap between 
two countries, firms or economic and social groups. By 
introducing time distance concept, and S-distance as a 
novel statistical measure, as an inherent dimension in the 
comparative analysis and benchmarking new insights 
from existing data can be provided. It will be shown that 
the degree of disparities may be very different in static 
terms and in time. The concept of time distance for a 
given level of the indicator can be usefully applied to 
many issues in economics, business, and statistics. 

 
Second, the relation between the information society and 
government is dealt with at the broadest understanding of 
the term, i.e. the role of government in terms of 
establishing national strategy for development of the 
information society within the national consensus on 
economic and social development. It will be shown that 
in the USA as the leading country in the application of 
the information technology, as well as in the EU with the 
initiative entitled �eEurope An Information Society for 
All�, policy decisions have been reached that the stakes 
for future development of society are so high that the 
development of information society cannot be left to 
spontaneous trends and has to be guided by conscious 
policy at the highest level in cooperation with all 
segments of the society. 
 
A brief description of the time distance methodology will 
be presented first. Further details can be found in Sicherl 
[5, 6, 7]. The time perspective, which no doubt exists in 
human perception when comparing different situations, is 
systematically introduced both as a concept and as a 
quantifiable measure. Time distance in general means the 
difference in time when two events occurred. We define 
a special category of time distance, which is related to 
the level of the analysed indicator. The suggested 
statistical measure S-distance measures the distance 
(proximity) in time between the points in time when the 
two compared series reach a specified level of the 
indicator X. For a given level of XL, XL = Xi(ti) = Xj(tj), 
and the S-distance, the time span separating unit (i) and 
unit (j) for the level XL, will be written as 
  

Sij(XL) = ∆T(XL) = ti(XL) - tj(XL) 
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where T is determined by XL. S-distance has been 
generalized to complement conventional statistical 
measures in time series comparisons, regressions, 
models, forecasting and monitoring (Sicherl [5]). In this 
paper only the first application to comparisons between 
countries (regions) and socio-economic groups will be 
used. In practical applications it is important to 
distinguish backward looking (ex post) and forward 
looking (ex ante) time distances. They relate to different 
periods, past and future. Backward looking time distance 
belongs to the domain of statistical measures based on 
known facts, and there is no need to relate it to any static 
measure or growth rate.  The second, the forward looking 
time distance, is important for describing the time 
distance outcomes of alternative assumptions about 
future developments or of alternative policy scenarios for 
the future.     

2. Different statistical measures of the 
gap between North America and 
Europe in Internet users per capita 
show diverse conclusions 

The indicator Internet users per capita is an example of 
an indicator with a much higher rate of growth than that 
of GDP per capita. As time distance is a negative 
function of the growth rate of the indicator, it is expected 
that the time distance for some of the information society 
indicators with very high growth rates will be 
substantially smaller than that for GDP per capita. This is 
so despite the fact that static disparities for some of these 
indicators are larger than that for GDP per capita. In this 
section the illustrative example is done for the indicator  
Internet users per 1000 people by region. Data from 
Computer Industry Almanac Inc. include also projections 
for this indicator until the year 2005. Despite the great 
importance of the information society indicators in 
shaping the tehnological change and the economy, the 
accuracy of international comparisons for these 
indicators leaves much to be desired. Our focus in this 
paper is in the first instance methodological, showing 
that different statistical measures lead to different 
perceptions about the magnitude and the direction of 
change in the gap between North America and Europe 
for Internet users per capita. Therefore we simply take 
the values and the geographical division from Computer 
Industry Almanac Inc. [14] for granted .  

This data source shows that in 1998 the value for the 
indicator Internet users per capita was in North America 
(NAM) nearly three times higher than in Western 
Europe/Scandinavia (WES), and more than twenty times 
higher than in Eastern Europe (EE). This gap is in static 
terms much higher than that for GDP per capita. The 
time distance is roughly between 3 and 4 years between 
NAM and WES, as shown in Table 3. Table 2 shows the 
average growth rates for NAM, WES and EE for each of 
these three periods: the rate of growth of EE is higher 
than for WES, and that for WES is in turn higher than 
that for NAM. If one would be using only relative static 
measures of the gap the conclusion would be 
uncomplicated. Since the growth rate is higher for WES 
and EE than for NAM, the conclusion would be that the 
gap is decreasing and that convergence is well under 
way.    
 

Table 1. Internet users per 1000 people by region 

Time North 
America 

W.Europe 
/Scandinavia Eastern Europe 

1995 104.9 22.1 1.3 
1998 311.2 105.8 13.0 
2000 492.6 220.5 37.2 
2005 720.6 529.9 157.7 

Source: Computer Industry Almanac Inc.  http://www.c-i-
a.com/199908iu.htm 
 
Table 2. Average percentage rate of increase per year 

 
The broader conceptual and statistical framework 
suggested here looks at the situation from more 
perspectives. Table 3 shows the numerical results for 
three views of the gap between the three regions, while 
Table 4 draws the main conclusions for the five statistical 
measures used in the discussion of the existing and 
projected gaps between NAM and WES for the Internet 
users per capita. In this case all three measures of the gap 
(absolute difference, percentage difference and S-
distance) show diverse conclusions about the directions 
of the change of the gap between NAM and WES for the 
period 1998-2005. 
 

 
Table 3. Three measures of differences in internet users per 1000 people between  W.Europe/Scandinavia 

(WES=0) and North America and Eastern Europe 

Time Absolute difference Percentage difference Time distance in 
years 

 NAM EE NAM EE NAM EE 
1995 83 -21 375 -94   
1998 205 -93 194 -88 -3.0  
2000 272 -183 123 -83 -3.3 4.5 
2005 191 -372 36 -70 -4.2 6.1 

 
 

Period North 
America 

W.Europe 
/Scandinavia Eastern Europe 

1998/1995 44 69 117 
2000/1998 26 44 69 
2005/2000 8 19 33 

http://www.c-i-a.com/199908iu.htm
http://www.c-i-a.com/199908iu.htm


DIGITAL DIVIDE AND GAP BETWEEN N.AMERICA AND EUROPE Informatica 24 (2000) 439�444       441 

Table 4. Internet users per capita: comparing different views of the gap between 
North America and W. Europe/Scandinavia 

Measure 1 Level of the indicator HIGHER IN NAM NAM > WES 

Measure 2 Growth rate per year HIGHER IN WES NAM < WES 

Measure 3  GAP: Absolute difference CONSTANT = 

Measure 4   GAP: Relative difference DECREASING ↓↓↓↓  

Measure 5  GAP: Time distance INCREASING ↑↑↑↑  
 
Absolute difference is constant; at both compared points 
in time about 200 more people per 1000 people are 
Internet users in NAM as compared to WES. Percentage 
difference is decreasing substantially; in 2005 it is 
projected that the value of the indicator in NAM will be 
only 36 per cent higher than in WES. This degree of 
relative disparity would in 2005 be already lower than 
the disparity in GDP per capita in 1999. However, time 
distance would be increasing, in 1998 the time lead of 
NAM for Internet users per capita was according to this 
set of data 3 years, while for 2005 the projected time lead 
will be 4.2 years.  
 
This is a surprising and counterintuitive conclusion that 
can be systematically obtained only within the outlined 
broader conceptual framework. The perception of and the 
conclusions about the degree of disparity that are based 
here on two-dimensional analysis of proximity 
(proximity in time and proximity in the indicator space) 
provide a better understanding of the situation. A new 
dimension is added to complement the conventional 
static measures of disparity, and all of the perspectives 
have to be studied simultaneously for a better perception 
of the reality. 
 
The fact that growth rates for the same period are higher 
in Europe than in North America does not tell the whole 
story. When compared for given levels, at least until the 
projected level of 500 per 1000 people, the diffusion of 
Internet is shown to be always faster in North America 
than in WES. Such a conclusion is simply absent from 
the conventional measures. A country or a company that 
reduces the static percentage disparity by growing faster 
than its benchmark may erroneously believe that it is 
sufficiently improving its competitive position. However, 
in the present rapid changes in the economy it may be for 
a company much more important not to increase the lag 
in time behind its competition. In this numerical example 
the growth rate for Internet users per capita for Eastern 
Europe is much faster than for WES and NAM, but 
Eastern Europe is not growing fast enough to prevent the 
worsening of its position in two other views: absolute 
differences and time distances are increasing. It would be 
advisable that also the eEurope Initiative targets would 
be checked and that the implied reduction in various 
aspects of the gap with North America would be made 
explicit with the use of this broader framework. Such 
broader analysis could be useful also for market analysis 
of penetration rates for numerous products. 
 

3. Digital divide in the USA by 
income and education level 

 
U.S. Department of Commerce (1999) issued already the 
third report on the falling through the net, dealing with 
the digital divide by analyzing telecommunications and 
information gaps in America. In the nutshell, this report 
revealed that better educated Americans are more likely 
to be connected; the gap between high- and low-income 
Americans is increasing; whites are more likely to be 
connected than African-American or Hispanics; and rural 
areas are less likely to be connected than urban users. In 
this paper we shall touch only on one indicator, 
percentage rate of U.S. households with computers for 
selected years for the period 1984-1998, and observe 
what are the historical time distances for this indicator. 
 
Table 5. Percent of U.S. Households with Computers 

By Education 
 

Education 1984 1989 1994 1997 1998 
Elementary 0.9 1.9 2.6 6.8 7.9 
Some H.S. 2.3 4.5 6 10.9 15.7

H.S. Diploma 5.9 9.1 14.8 25.7 31.2
Some College 11.3 11.8 28.9 43.4 49.3
B.A. or more 16.4 30.6 48.4 63.2 68.7

        Source: U.S. Department of Commerce (1999) 
 
Table 6.  Time Distance (in Years) for Digital Divide 

for Computer Penetration Rate from High School 
Diploma Level (- time lead, + time lag) 

 
Education 1997 1998 
Elementary 11.59 10.88 
Some H.S. 6.42 3.75 

H.S. Diploma 0 0 
Some College -3.94 -3.52 
B.A. or more -9.73 -8.83 

                Source: own calculation 
 
This aspect of the digital divide will be illustrated for 
computer penetration rates in households by the level of 
education and by income. The 1998 level of households 
with computer for those with high school diploma 
corresponds with the 1989 level for the group with B.A. 
or more; the time lag is about 9 years. In turn, those with  
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Table 7.  Percent of U.S. Households with Computers By Income 
 

Income 1984 1989 1994 1997 1998 
Under $5,000 1.6 5.8 8.4 16.5 15.9 
5,000 - 9,999 1.7 3.7 6.1 9.9 12.3 

10,000 - 14,999 3.3 4.5 8.2 12.9 15.9 
15,000 - 19,999 5.3 8 11.7 17.4 21.2 
20,000 - 24.999 8.1 9.6 15.2 23 25.7 
25,000 - 34,999 11.7 14.6 19.8 31.7 35.8 
35,000 - 49,999 17 22.5 33 45.6 50.2 
50,000-74,999 22.4 31.6 46 60.6 66.3 

75,000+ 22.1 43.9 60.9 75.9 79.9 
Source: U.S. Department of Commerce (1999)
 

 
only elementary education lag behind those with H.S. 
diploma for another 11 years. Roughly speaking, the time 
divide between those with B.A. or more and those with 
elementary education is about 20 years. This is a 
complementary view to the statements that the level in 
the highest group is eight times higher (relative 
difference) or that the absolute difference amounts to 
about 60 points in penetration rate. 

 
Table 8. Time Distance (in Years) for Digital Divide 

for Computer Penetration Rate from the 20,000-
24.999 level  (- time lead, + time lag) 

 
Income 1997 1998 

Under $5,000 2.5 3.73 
5,000 - 9,999 7.73 6.59 

10,000 - 14,999 5.05 3.73 
15,000 - 19,999 2.15 1.69 
20,000 - 24.999 0 0 
25,000 - 34,999 -2.19 -2.51 
35,000 - 49,999 -7.76 -7.48 
50,000-74,999 -12.67 -12.21 

75,000+ -12.79 -13.17 
               Source: own calculation 
 
The digital divide for computer penetration rate by 
income classes shows a similar time dimension. S-
distance between the 75,000$+ class and the 20,000-
24,999$ class is about 13 years, and for the highest and 
the lowest class between 17 and 20 years. Time distance 
of about 20 years shows, in addition to the analysis of 
static differences in the mentioned study, that the digital 
divide in the USA is substantial and that concerted action 
to reduce it is needed. 

4. National strategy for information 
society 

Both of the leading economic powers, USA and EU, 
have made a policy decision formulating an explicit 
strategy to enhance the conditions under which the 
benefits of the development of the information society  

 
 
would come within the reach of all inhabitants. In the EU 
on December 8, 1999 the European Commission 
launched an initiative �eEurope An Information Society 
for All�. The key objectives are: 

1)  Bringing every citizen, home and school, every 
business and administration into the digital age. 

2)  Creating a digitally literate Europe, supported by 
entrepreneurial culture to finance and develop new 
ideas. 

3) Ensuring that the whole process is socially inclusive, 
builds consumer trust and strengthens social 
cohesion. 

To achieve these objectives, the Commission proposes 
10 priority areas for action with ambitious targets to be 
achieved through joint action of the Commission, 
Member States, industry and citizens of Europe (ISPO 
[15]). Further steps were taken under the Portuguese 
presidency. 
 
In the USA President Clinton launched in April 2000 
�National Call to Action� to close the digital divide. He 
challenged corporations and non-profit organizations to 
take concrete steps to meet two critical goals: 

1) Provide 21st Century Learning Tools For Every 
Child in Every School. 

2) Create Digital Opportunity For Every American 
and Community. 

He announced that over 400 companies and non-profit 
organizations have signed a �National Call To Action� to 
bring digital opportunity to youth, families and 
communities. The position is that access to computers 
and the Internet and the ability to effectively use this 
technology are becoming increasingly important for full 
participation in America�s economic, political and social 
life. There is strong evidence of a �digital divide�, i.e. a 
gap between those individuals and communities that have 
access to these Information Age tools and those who do 
not (White House [12]). In December 1999 he directed 
five members of his Cabinet to take specific steps in their 
Departments to close the Digital Divide. He traveled 
around the country and participated in roundtable 
discussion with CEOs from the technology industry and 
leaders of the civil rights community and non-profit 
organizations, who pledged their contributions to this 
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action. Are there any lessons for the Slovenian 
government?    
 
In Slovenia unfortunately some politicians and interest 
groups either because of lack of understanding of world 
trends or because of their particular interests entertain the 
view that even indicative planning of social and 
economic development is a characteristic of the former 
system and something which is not quite suitable for the 
market economy and political democracy. Consequently 
such state of mind in decisions on development policy 
underestimates the importance of professional know-how 
and objective elements and stretches of the role of 
political decision-making also to areas where this is not 
optimal.  By doing this it introduces arbitrariness and 
inefficiency in the short run as well as in long-term 
decisions.  
 
In professional circles  there is substantial agreement that 
this situation is one of the most important obstacle for a 
more efficient development. Sicherl [4] states that the 
lack of coordination and social consensus on 
development startegy prevents that the synergy based on 
interrelationships in the economy and society could lead 
to better performance of Slovenia. In a study of 
development gaps between Slovenija and the EU Sicherl 
and Vahčič [8] put the achievement of social consensus 
for the strategy of development on the top of the list of 
factors needed to reduce the gap. Sočan [9] shows the 
importance of social consensus for successful 
development cases in international comparison. Banovec 
[1] emphasizes communication and dialog for the more 
demanding analytical use of information infrastructure. 
Caf [2] and Vehovar [11] also put emphasis on the lack 
of strategy and the need for a more proactive and 
consistent policy to promote further development of the 
information society.  
 
The development of information technology competence 
in schools is a positive development, but otherwise there 
is an absence of active policy in the field of information 
technology, knowledge and its effective use as in many 
other areas.  This field is a typical example of a 
necessary defensive investment: we have to invest in 
order to prevent falling behind the world; only later we 
will be able to discuss how much faster we should run to 
acquire a comparative advantage.  The trend in the world 
is clearly reflected in the slogan at an Intel Conference:' 
every business= E-business, every home= E-home'.  This 
will not be achieved tomorrow, but it is obviously one of 
great threats and opportunities of which the government 
and business are not fully aware of.  From the point of 
view of the development strategy of Slovenia relying on 
the spontaneous development in this field cannot be an 
acceptable scenario. 
 
However, all these opinions, together with open calls to 
the government by individual members of parliament, 
professional groups and researchers were not successful 
in the past to induce the government to take up its role in 
bringing together all interested groups and prepare an 

operational strategy for further development of 
information society in Slovenia. The Committee for 
Science and Technology of the Slovenian Parliament 
organized a public presentation of opinions on the 
information society as a challenge to Slovenia that was 
attended by researchers and businessmen, it published 
these opinions (Dr�avni zbor [13]), but nothing more 
happened.  
 
Two conclusions follow. The first conclusion is 
methodological. The concept of time lead or time lag for 
a given level of the indicator can be usefully applied to 
many issues in economics, politics, business and 
statistics. It offers a new insight to the problems, an 
additional statistical measure, and a presentation tool for 
policy analysis and debate expressed in time units, 
readily understood by policy makers, media and general 
public. Time distance is not a methodology oriented 
towards some specific substantive problem, it presents an 
additional view to many problems and applications. It 
can be used also for target setting, benchmarking and 
monitoring. By analogy, there is a wide-open possibility 
to apply this methodology to numerous business 
problems at the micro, corporate and sector levels. The 
shortest description of its benefits is new insight from 
existing data, as a new dimension is added while no 
earlier results are lost or replaced. In the empirical 
examples here very different conclusions were reached 
when the change in the gap in Internet users per capita 
was assessed by percentage difference and time distance. 
Both of them matter. Broader analytical framework 
means better understanding of the situation, which leads 
to better decisions. 
 
The second conclusion is related to the need to prepare 
an operational strategy for further development of 
information society in Slovenia. The government and 
politicians did not realize that for the future of Slovenia 
building information highways to all people is more 
important than building the motorways across Slovenia, 
both for the international standing of Slovenia in the 
global economy and for the economic and social 
cohesion within Slovenia. It may very well be that 
Slovenia is in some aspects of information technology 
infrastructure still in a good position. However, this is 
only a necessary but not a sufficient condition for 
success. The crucial factor is diffusion of such 
opportunity and knowledge to all members of the society. 
It is a question of the value added in its use, a question of 
the modern learning economy and learning society. USA 
as the technology leader with a booming economy, at 
much higher level of development than Slovenia, showed 
that relying on the spontaneous development in this field 
is not an acceptable scenario. When will there be enough 
members of the government and parliament in Slovenia 
that will understand this message and prepare an explicit 
operational national strategy in full cooperation with the 
private and public sector and civil society? Will the 
present political divide prevent us for dealing with the 
digital divide, in relation to the leading countries and 
within Slovenia?  
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