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1. New insights and conclusions from existing data 
 
The nexus between growth and inequality is again at the forefront of economic and social 
policy considerations. Lundvall (2000) brings to attention 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. Now, more than ever, there is a need that the conceptual and statistical framework 
employed to deal with these problems goes beyond the conventional static approach and 
provides a broader dynamic framework for policy analysis and debate. 
 
Time is one of the most important reference frameworks in a modern society. People have 
memories of the past and expectations about the future; they compare over many dimensions 
and over time. Furthermore, existing methods in economics and statistics do not fully utilise 
the information content with regard to certain aspects of the time dimension that is embodied 
in the existing data. The novel methodology for analysing disparities in economic and social 
indicators will show that the degree of disparities may be very different in static terms and in 
time. The time distance measure will provide new insights from existing data. Also, two 
concepts, degree of inequality and convergence, will be redefined and broadened by the 
concept of time distance. The novelties in conceptual and statistical framework will have 
important policy implications, especially for interrelationship between efficiency, growth and 
inequality.  
 
First, a broader theoretical framework is required. The conventional approach does not realise 
that in addition to the disparity (difference, distance) in the value of the indicator at a given 
point in time, in principle there exist a theoretically equally universal disparity (difference, 
distance) in time when a certain level of the indicator is attained by the two compared units. 
The perception of and the conclusions about the degree of disparity based 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. 
 
Second, a statistical measure S-distance is defined to suggest a possibility how the broader 
concept and reference framework can be measured in operational terms and integrated with 
the conventional statistical measures. 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 series compared reach a 
specified level of the indicator X. The observed distance in time (the number of years, 
quarters, months, etc.) is used as a dynamic (temporal) measure of disparity between the two 
series in the same way that the observed difference (absolute or relative) at a given point in 
time is used as a static measure of disparity. 
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S-distance as a statistical measure has two important advantages. One big advantage is that it 
is defined in standardised units - time - which means that everybody understands the notion of 
the time lead or time lag between two compared units for a given level of the indicator. This 
makes it not only a transparent analytical measure but also an excellent presentation and 
communication device, which is of great importance for its practical use and which could 
have considerable influence on public opinion. The second big advantage of this approach is 
that the results and conclusions based on the two-dimensional analysis add new information 
and new insight, while none of the earlier results are lost or replaced.  
 
Figure 1. 
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For a given level of XL, XL = Xi(ti) = Xj(tj),  S-distance is the time separating unit (i) and 
unit (j) for the level XL 
  
                Sij(XL) = ∆T(XL) = ti(XL) - tj(XL)          (1) 
 
where T is determined by XL. In special cases T can be a function of the level of the indicator 
XL, while in general it may take more values when the same level is attained at more points in 
time, i.e. it is a vector which can in addition to the level XL be related to time (T1,T2,...,Tn). In 
Table 1 it is demonstrated that time distance is a generic concept like relative disparity or 
growth rate (for more details consult Sicherl, 1998 and 1999a). 
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Table 1 
 

Points of comparison for static difference, change over time and time distance 
(Comparing two units)  

 
 TIME UNIT  LEVEL Measure 
TIME  same 2 2  static difference 
UNIT 2  same 2 change over time 
LEVEL  2 2 same  time distance 
 
The first two rows in Table 1 describe data requirements for two standard measures. The first 
one represents the static type of comparison; the second one measures the dynamic properties 
of the indicator, like growth rate, for each unit separately. For the novel statistical measure S-
distance, following the same logic, in row three level is the same, level and unit serve as 
identifiers, and time is used as numeraire for calculating time distance. It is remarkable that 
the notion of time distance, which can be in principle developed from the same information 
used in steps one and two, has not been developed theoretically and as a standard statistical 
measure. It follows that time distance concept represents an inherent dimension in 
comparative analysis over time. 
 
While there may be different problems involved in the calculation of these three types of 
measures, in terms of availability and comparability of data, in principle these three types of 
measure can be integrated into a formally consistent analytical framework. There are 
alternative ways of doing this, following from the distinction between backward looking (ex 
post) and forward looking (ex ante) time distances. They relate to different periods, past and 
future. The first belongs to the domain of statistical measures based on known facts; the 
second is important for describing the time distance outcomes of the results of alternative 
policy scenarios for the future. 
 
The conventional analysis of disparity is mainly developed for the evaluation of the degree of 
disparity at a given point in time. This method, however, enables two-dimensional analysis of 
disparity: disparity in the level (for a given point in time) and disparity in time (for a given 
level of the indicator). From this idea of the multidimensional notion of disparity it follows 
that the overall degree of disparity is conceived here as a weighted combination of the static 
and dynamic (temporal) dimensions of disparity (Sicherl, 1992). The degree of disparity 
between the two compared units can thus be expressed simultaneously in at least two 
dimensions: a static measure (e.g. that per capita product in region 1 was in 2000 50 per cent 
higher than in region B) and the time distance (e.g. that the time lag amounted to 20 years, as 
the current 2000 level of the per capita income of region 2 was achieved in region 1 already in 
1980 as shown in the figure above). Either cannot in itself describe the complex notion of the 
overall degree of disparity. 
 
A very important relationship shows that, ceteris paribus, time distance is a decreasing 
function of the magnitude of the growth rate of the indicator. Let us assume for simplicity that 
the rate of growth of the analysed indicator is the same for both compared regions, but 
different for two scenarios (1 per cent and 4 per cent annual growth rate). The ratio between 
region 1 and region 2 is 1.5 in both scenarios. Conventional relative static measures would 
describe these two situations as equal degree of disparity (same value of the ratio in this case 
of two units or same Gini coefficient in the case of many units). S-distance would amount to 
40 years in the low growth case, and 10 years for the 4 per cent growth rate. 
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Figure 2. 
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The broader two-dimensional concept of overall degree of disparity can lead to very 
different analytical and policy conclusions than those based on conventional percentage 
difference, Gini coefficient or Theil index.  
 
It is highly improbable that people would follow the conclusion of the conventional analysis 
and perceive these two situations as equal as far as the degree of disparity is concerned, not to 
mention the difference in the absolute level. In the dynamic world of today it is hardly 
satisfactory to rely only on static measures of disparity which are insensitive to the 
magnitudes of the growth rates and take into account only differences in the growth rates 
between the units. This conclusion shows that the S-distance as a dynamic (temporal) measure 
of disparity offers a perspective that can be quite distinct from that provided by static 
measures (Sicherl 1992). 
 
In  this stage it is possible to conclude that the novel measure will in general give us the 
benefit of an additional descriptive and presentation concept/measure that offers an easily 
understandable fresh perspective in all time series applications. Even if this would be the only 
benefit of its use, it would be unwise not to take advantage of a new analytical tool. However, 
in numerous cases the broader conceptual and analytical framework can lead to very different 
conclusions than conventional static analysis, not only in quantitative but also in qualitative 
terms. Time distance framework has the potential to provide new understanding of the 
situation for a variety of situations in economics, politics, business and statistics, asking new 
questions and formulating new hypotheses. 



 6 

 
2.  Policy implications of the broader perspective 
 
A question can be posed whether policy makers and professionals in the social sciences, 
which for this type of analysis use mainly conventional static measures of disparity, like 
coefficient of variation, standard deviation, or Gini coefficient and Theil index, should not 
look for a broader dynamic conceptual and analytical framework suggested here to 
complement their analysis and discussion of policy options. This is not a question of a greater 
precision in empirical analysis. It is first and foremost a question of the perception of 
disparities and the welfare and political consequences which arise from using an analytical 
framework which is closer to the dynamic reality and the way in which people perceive 
disparities and react to them. This framework also offers improved semantics for analysis and 
policy debate. 
 
The concept of the time dimension of disparity is by no means an unfamiliar notion in 
everyday business and political discussions or in sports. Let us make a digression to sports 
where the notion of comparing situations simultaneously in time and space is a familiar way 
of thinking. In skiing and multiple heats in competitive qualifications it is difficult to imagine 
any better practical arrangement than ranking participants by time distances. In Formula-1 
racing, for example, track competition and swimming the results are most often, if not 
exclusively, presented in times achieved and/or time differences. 
 
In racing the position of two cars can be monitored in at least two dimensions: the distance in 
space (the distance in meters that can be visually observed) and in terms of the time lag when 
the two cars cross a common point (which is monitored by computers and exhibited on the 
TV screen). On the straight portions of the track the distance in meters is greater than in 
curves, but the time lag may be the same. A broader analytical framework, including both 
dimensions, presents the situation better. The same is true in economics, business and 
everyday life, but this has been neglected in theory and practice. 
 
In Table 1 we have demonstrated in abstract rigorous analytical terms that time distance (S-
distance) is a generic concept like static difference or growth rate, which are included in the 
present state-of-the-art of comparative analysis. Here it has been argued that also in terms of 
subjective perceptions time distance is a familiar way of thinking and thus one of the elements 
on which people base the evaluation of their relative position in the society. Furthermore, the 
overall degree of disparity and the related degree of social cohesion will depend not only on 
the static measures of disparity, but also on time distances for the relevant economic, social 
and other considerations/indicators. 
 
In policy oriented research three types of issues are involved: 

1) estimation of statistical measures of disparities, which can be thought of as ‘objective’ 
measures of the multidimensional notion of distances in time and space for a set of 
indicators, 

2) value judgments that are associated with them and that give subjective weights to the 
‘objective’ measures within and across various dimensions and fields of concern, 

3) analysis of behavior related to reactions of people to the level and change in the degree 
of disparity (Sicherl, 1992). 

 
For assessing one’s position a framework is needed that involves both static and dynamic 
aspects and consists of elements from two types of information (Sicherl, 1989): 
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1) Information about the present and intertemporal position of the observed unit, without 
regard to the position of other units. The level and the growth rate of the relevant 
welfare attributes can present this. 

2) Information about the position of the observed unit in relation to other units. 
Quantitative measures of static relative position have to be supplemented by time 
distance to incorporate the dynamic relative position as an essential element of 
analysis.  

 
The value judgment that people attach to the time dimension of disparities and to the static 
dimension of disparity is an open question. However, it may be safe to assume that a situation 
with 50 per cent static difference and time distance of 10 years is preferable to the situation 
with the same static difference and time distance of 20 years. As mentioned before, the 
conventional analysis based on only Gini coefficients or Theil indexes does not distinguish 
these situations as different degrees of disparity.  
 
Let us illustrate the different possible perceptions of what happened to the degree of disparity 
when the rate of growth of an indicator increases from one period to another, but is for 
simplicity reasons the same for the two compared units (e.g. from 2 per cent to 4 per cent). 
Even the direction of change will be completely different:  

1) Relative static measures will stay unchanged. 
2) Absolute static differences will increase. 
3) Time distance will decrease. 

There is no inconsistency in these statements if one recognises that there are multiple aspects 
or views of disparity for a given indicator (Sicherl, 1989). 
 
However, if one does not use explicitly the broader framework outlined here, there is a 
possibility that in political debate and policy formulation various interest groups would 
intentionally look only at the measure which will suit their particular interest. Those who 
would like to argue that disparities increased, would peak absolute static measure, relative 
static measure would be used to claim that there has been no change, and time distance would 
show that this aspect of disparity decreased. Obviously, one should take into account all these 
aspects simultaneously. This has repercussions also on the concept of convergence. 
 
Table 2  

Convergence viewed in two dimensions: proximity in time and in space 
(3 x 3 classification of cases) 

 
 

Distance in indicator space 

 
 

Distance 

1 
Ratio            ↑↑↑↑  
S-distance    ↑↑↑↑  

4 
Ratio            = 
S-distance    ↑↑↑↑  

7 
Ratio            ↓↓↓↓  
S-distance    ↑↑↑↑  

in time 2 
Ratio            ↑↑↑↑  
S-distance    ==== 

5 
Ratio            ==== 
S-distance    ==== 

8 
Ratio            ↓↓↓↓  
S-distance    ==== 

 3 
Ratio             ↑↑↑↑  
S-distance     ↓↓↓↓  

6 
Ratio            ==== 
S-distance    ↓↓↓↓  

9 
Ratio            ↓↓↓↓  
S-distance    ↓↓↓↓  
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Following the previous argument, also the concept of convergence should be looked upon in 
two dimensions: convergence in proximity in time and convergence in proximity in the 
indicator space. For the lack of space this point cannot be elaborated further, although it has 
interesting repercussions for the discussion of convergence in the new growth theory. Of the 
three empirical illustrations used in this paper GDP per capita between EU countries has 
shown convergence both in relative measure of disparity and in time (field 9 in the table), for 
the indicator Internet users per capita between North America and W. Europe/Scandinavia 
percentage gap has been decreasing substantially, but the time distance increased (field 7), or 
Internet hosts per capita percentage disparities within EU have not changed much, but time 
distances have been increasing (field 4).  
 
If this theory is right in suggesting that people take into account also time distance as one 
element of their subjective evaluation of the (overall) degree of disparity, a new set of 
hypotheses with important economic, social and political consequences follows. An important 
hypothesis about the interrelationship between efficiency, growth and disparity can be 
formulated. In the conventional theory the trade-off between growth and inequality is 
emphasised. In this framework a high growth rate (with appropriate distribution policy) is not 
only a means for reaching higher levels of satisfaction of needs faster, but can be also a means 
of reducing disparities, at least in the time dimension. Increased efficiency leads to higher 
growth from the same resources, this leads to smaller time distances that in turn could mean 
greater social cohesion, enabling a more conducive environment for timely adjustment to 
changes supporting increased efficiency and effectiveness, and the ’virtuous’ circle can 
continue. 
 
Figure 3. 
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The ‘vicious’ circle would work in the other direction; inefficiency has important negative 
economic and political consequences as far as disparities are concerned (Sicherl, 1992). 
Lower growth rates should signal to politicians that an increase in the degree of disparity may 
be felt and that social tension may be increasing and cohesion decreasing. 
 
The analytical conclusion that higher magnitudes of growth rates lead, ceteris paribus, to 
smaller time distances, and vice versa, is important in explaining past developments and in 
preparing policy recommendations. For instance, for the analysis of convergence and the 
degree of cohesion in the EU a very important policy conclusion arising from this framework 
is that the degree of disparity and thus cohesion will depend also on how fast, and not only 
how much faster than the average, will the less developed regions (countries) and the 
potential member countries grow in the future.  For instance, scenario A of 5 per cent growth 
for the less developed countries (regions) and 3 per cent for the more developed countries 
(regions), on the one hand, and scenario B with 4 per cent and 2 per cent, respectively, will 
produce the same convergence in static terms, but time distance in catching up with the 
previous levels of the more developed units will be shorter in the higher growth scenario A. In 
technical terms, the reduction of relative difference (expressed as a ratio of the values of the 
indicator for the two compared units) will depend only on the difference between the 
respective growth rates (r2 – r1), while the time distance will depend also on the absolute 
magnitude of the respective growth rates. 
 
An action program to reduce disparities and alleviate poverty must be concerned also with the 
absolute magnitudes of the growth rates of the indicator (r2 and r1), and not only with the 
difference in the growth rates (r2 – r1). Higher magnitude of the growth rates brings a net 
reduction in time distance in addition to whatever reduction in time distance has been 
achieved by the improvement in the relative difference. Factors that influence the magnitude 
of overall and sectoral growth rates also influence the overall degree of disparity via time 
distance, if at the same time appropriate distributional policies are being followed in the 
general strategic orientation for growth and equity (Sicherl, 1992). 
 
Higher growth can thus produce both positive and negative effects on social cohesion. 
Introduction of innovations and competence building will, on one hand, present a danger of 
polarization and social exclusion that has to be dealt with and targeted in an explicit way to 
avoid negative effects on the economic and social cohesion. On the other hand, innovation 
and competence building increase efficiency and from the same resources bring a higher 
growth in the economy and/or in particular fields of concern. In the view of the broader 
understanding of the growth-inequality nexus developed here better performance can have a 
positive effect on social cohesion via smaller time distances. 
 
Testing such hypothesis is not easy since we do not know what relative weights people assign 
to the static disparity and time distance in their perception of the overall degree of disparity. 
However, the stakes are high. If this theory is right, it will have important repercussions on 
the perception and evaluation of existing situations with respect to disparities within and 
between countries. Due to lack of space it is possible here only to mention a few indications. 
The very high rate of growth of the Chinesse economy may be an important factor why  
disparities have not been a major problem yet. Acceleration of economic growth in the USA 
in 1990s was very important in fighting poverty (Blank, 2000). On the subjective side also the 
‘tunnel effect’ (Hirschman, 1973) is consistent with the hypotheses developed here.  
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3. Some illustrative empirical examples 
 

3.1  Disparities in GDP per capita among EU member states and selected CEE 
candidate countries 

 
Gross domestic product (GDP) is one of the most frequently used indicators in economic 
analysis and policy debate. Two of derived indicators – GDP per capita and growth rate of 
GDP – are furthermore principal indicators used in assessing the level of development and the 
results of diverse development strategies and policies. In many cases they are used as 
variables in which the targets of economic policy options are expressed and the success of the 
implementation measured. In the EU, for instance, GDP per capita at purchasing power parity 
is the indicator by which the degree of cohesion in the EU is measured and it is one of the 
important criteria for evaluation of the need for structural funds.  
 
Although we shall use GDP per capita to illustrate the application of the time distance 
approach, it should be mentioned that it cannot be considered as the relevant or representative 
indicator across a whole set of development and welfare issues. First, at the conceptual level 
GDP measures economic activity and not welfare. GDP does not measure many items that are 
important for welfare in most societies, like distribution of income and wealth, position at 
work, security of work and possibilities for advancement, excess to health and educational 
services, unpaid services, quality of environment and climatic conditions. Second, empirical 
analysis has shown that for a large number of economic and social indicators the degree of 
disparity between Central and Eastern European countries and the EU is considerably smaller 
than the disparity in GDP per capita at purchasing power parity (Sicherl, 1997).  
 
Since the conversion of national currencies into a common currency using the exchange rates 
poses many problems, international comparisons are usually done in comparing GDP per 
capita at purchasing power parity. Eurostat (1998, 2000) has issued the comparison of GDP 
per capita at current prices and exchange rates and current prices and purchasing power 
standards for the European Union and ten CEE Candidate Countries for the period 1993-1998. 
Calculations for the earlier years for EU countries and EU15 average are based on adjusted 
information from Eurostat (1998). For more details of the time distance methodology in 
comparing countries or regions Sicherl (1999b) or Sicherl (1997) can be consulted. Table 3 
shows the time distance for GDP per capita for below the average countries of EU15 and the 
candidate countries for the period 1993-1998. In other words, the values of S-distance in 
Table 3 show how many years earlier did the average for EU15 achieved same value of GDP 
per capita as it was achieved in the respective country in the specified year.    
 
Two interesting conclusion can be drawn from the results in Table 3 and Figures 4 and 5. 
First, in 1998 for three EU countries the time lag behind the EU15 average was more than 10 
years: Spain 11 years, Portugal 15 years, and Greece 19 years. Slovenia and Czech Republic 
with time distance of 18 years and 23 years were close to the least developed EU countries, 
for Slovak Republic and Hungary the time distance was around 29 years, for Poland 34 years 
and for Estonia 35 years. For the other four candidate countries their level of GDP per capita 
was in 1998 lower than the respective value for EU15 average in 1960. Figure 4 shows the 
respective time distances from EU15 average for 1998 also for all EU countries. The time 
distances among them are very small, except for Luxembourg on the upper end, and Spain, 
Portugal and Greece, on the lower end.  
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Figure 4. 

 
 
Figure 5.  
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Table 3.  
 
Lag in time (in years) behind the EU15 average for GDP per capita for below the 
average member countries and candidate countries (1993-1998) 
 

  Time distance for GDPpc (ppp) in years Change 
   

Country 1993 1994 1995 1996 1997 1998 1998-1993 
        

EUR15 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
        

SVE 2.8 0.8 -0.1 0.7 1.2 0.4 -2.4 
UK 2.4 0.6 1.8 1.1 0.2 -0.4 -2.8 
FIN 5.2 5.6 1.5 2.1 0.7 -0.4 -5.6 
IRL 8.6 6.5 5.3 5.0 0.7 -0.4 -9.0 
ESP 11.8 12.5 11.5 11.3 11.1 11.0 -0.8 
PRT 17.9 18.1 18.3 18.9 18.7 14.5 -3.4 
GRE 20.4 18.9 19.2 18.7 18.4 19.2 -1.2 

        
SLO 21.1 21.0 19.4 18.8 18.5 18.4 -2.7 
CZE 22.3 22.2 22.1 20.3 21.1 22.6 0.3 
SVK 30.8 30.7 30.3 29.6 29.0 29.9 -0.9 
HUN 28.4 28.7 29.1 28.9 29.0 28.8 0.3 
POL   34.0 33.4 32.9 33.9 -0.1 
EST    35.7 34.4 35.4 -0.3 

 
Figure 5 is an example of the two-dimensional presentation of disparities from the EU15 
average in 1998; the time distances for respective levels simultaneously complement the 
conventional percentage differences. It is clear that such form of presentation can be very 
useful for many indicators. Second, results in Table 3 also show that between 1993 and 1998 
all below the average countries in the EU shortened their time lag behind the EU15 average. 
Thus in this case the convergence has taken place both in static ratios and in time. Especially 
successful were Ireland and Finland. Among the candidate countries Slovenia was able to 
follow this pattern. Results in Table 3 can also be used as an illustration of the statement that 
ex post time distance should not be automatically projected in the future. For example, in 
1993 Ireland was for GDP per capita lagging behind EU15 average for nearly 9 years. It 
would take 9 years for Ireland to reach level of the EU15 in 1993 if Ireland would grow at the 
past growth rate of the EU15 average. However, Ireland grew much faster and had not only 
reached the 1993 EU15 average much earlier, it had in 1998 achieved full equalization with 
the EU15 average. Similar analysis of GDP per capita would be very useful in assessing 
cohesion among EU regions. 
 
Let us illustrate the gap between the USA and EU15 to complement the analysis of Soete 
(2000) from time distance point of view. According to OECD (2000) USA index of GDP per 
capita (ppp) was in 1995 44 per cent and in 1999 53 per cent higher than in EU15. This would 
roughly mean a time lag for EU15 behind USA of about 17 years in 1995 and about 20 years 
in 1999. While there are many problems in such comparisons, this view gives a very 
meaningful picture of the lag that can be compared with time distances for other indicators. 
For instance, the S-distance for life expectancy is about 7 years; in this case the USA is 
lagging the EU15 average.  
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3.2. Different measures give different perceptions of the magnitude and the change in 
the gap between North America and Europe for Internet users per capita 
 
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 of 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 of the magnitude and the 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. for granted.  
 

Table 4. Internet users per 1000 people by region 
 

Time North America W. Europe/Scandinavia 
1995 104.9 22.1 

1998 311.2 105.8 

2000 492.6 220.5 

2005 720.6 529.9 
Source: Computer Industry Almanac Inc. 
http://www.c-i-a.com/199908iu.htm 

 
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). 
This gap is in static terms much higher than that for GDP per capita. The time distance is 
roughly between 3 and 4 years, as shown in Table 6. Table 5 shows the average growth rates 
for NAM and WES for three observed periods. For each of these periods the rate of growth of 
WES is higher than 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 the 
conclusion would be that the gap is decreasing and that convergence is well under way.    
 
          Table 5. Average percentage rate of increase per year 
 

Period North America W. Europe/Scandinavia 

1998/1995 44 69 

2000/1998 26 44 

2005/2000 8 19 
 
The broader conceptual and statistical framework suggested here looks at the situation from 
more perspectives. Table 6 shows the numerical results for three views of the gap between 
NAM and WES, while Table 7 draws the main conclusions for the five statistical measures 
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used in the discussion of the existing and projected gaps 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. 
 
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 broader conceptual framework. 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 Europe. The eEurope Initiative targets 
should be checked and made explicit with the use of this broader framework. 
 
   

Table 6. Three measures of differences in internet users per 1000 people between 
North America and W.Europe/Scandinavia 

 
Time Absolute  

difference 
Percentage 
difference 

Time distance in 
years 

1995 83 375  

1998 205 194 -3.0 

2000 272 123 -3.3 

2005 191 36 -4.2 
 
  

Table 7. 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 NORTH 
AMERICA 

 
NAM > WES 

 
Measure 2 

 
Growth rate per year 

HIGHER IN 
W.EUROPE/SCANDINAVIA 

 
NAM < WES 

 
Measure 3 

 
GAP: Absolute difference 

 
CONSTANT 

 
= 

 
Measure 4 

 
GAP: Relative difference 

 
DECREASING 

 
↓↓↓↓  

 
Measure 5 

 
GAP: Time distance 

 
INCREASING 

 
↑↑↑↑  
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3.3. The time distances for Internet host density in EU are increasing 
 
Another example of the information society indicators is Internet host density per capita. 
Sicherl (1999c) examined the development of the disparities in this indicator for EU and 
selected candidate countries for the period 1993-August 1999 on the basis of data presented 
by ITU (1998) and RIPE (2000). Results for EU countries are presented in Figure 6. While 
the most important element is the content for which the Internet is used, further increase of 
time distances among EU countries in this indicator should be a signal for action. Of the CEE 
candidate countries  Estonia and Slovenia have higher values than EU15 average.  
 
Figure 6. 

 
 
4. Summary and conclusions 
 
Accelerated change and continuous learning are two of the underlying trends in the learning 
society. To deal effectively with the new opportunities and threats we need both adequate 
changes in the strategies at various levels and their integration as well as appropriate 
adjustments in the state-of-the-art of socio-economic analysis in line with the new 
circumstances. This paper suggests one of such improvements. It proposes that the 
conventional analysis of disparities should be complemented by the time distance concept and 
measure to ensure a more comprehensive vision for analysis and policy decisions in a 
dynamic context. The novel time distance methodology 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. 
 
In empirical research the art of handling and understanding of different views of data is 
crucial for discovering the relevant patterns. The time distance approach offers two 
improvements in the present state-of-the-art of comparative analysis: it provides a new view 

Time distance for Internet host density per 10000 inhabitants from EU15 average
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of data that is exceptionally easy to understand and communicate, and it may allow for 
developing and exploring new hypotheses and perspectives that cannot be adequately dealt 
without the new concept. 
  
The first field of possible applications as a novel descriptive statistical measure is very broad 
indeed. Sicherl distance as a special category of time distances provides from practically the 
same time series data an additional theoretically universal, intuitively understandable and 
practically relevant measure, complementing present approaches. 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. 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 benefits is new insight from existing data, as a new 
dimension is added while no earlier results are lost or replaced.  
 
In addition to the use of S-distance as a descriptive statistical measure, the broader conceptual 
framework poses new interesting questions for growth and welfare theory, and the related 
policy issues. Here the definitions of the overall degree of disparity (proximity) and of 
convergence are based on a simultaneous perception of proximity in indicator space and 
proximity in time, as both of them matter. The complex perception of the overall degree of 
disparity cannot be based on a single measure, as also the empirical examples showed that the 
degree of disparities for the analysed economic and social indicators might be very different 
in static terms and in time. 
 
The discussion of the interrelationship between growth and inequality in the learning society 
can also benefit from this broader approach. For example, it can be used to discuss the links 
between innovation, competence building and social cohesion. Cohesion in a society is first 
and foremost a question of the state of mind. However, the quantitative indicators and 
measures used in the semantics of discussing these issues, in setting the targets and following 
their implementation have an influence on the perceptions, decisions and behavior. Time 
distance can contribute to greater transparency and broader semantics in policy debate, and 
can provide an excellent presentation and communication tool understandable to general 
public that can be used also for describing various scenarios and targets (e.g. for “eEurope An 
Information Society for All”) as well as for monitoring. 
 
In the EU the main indicator used to measure economic and social cohesion is the degree of 
disparity in the GDP per capita. A very important policy conclusion arising from this 
framework for the analysis of the degree of cohesion and convergence in the EU is that the 
degree of disparity and thus cohesion will depend also on how fast, and not only how much 
faster than the average, will the less developed regions (countries) and the potential member 
countries grow in the future. If Europe becomes more efficient there could be also a beneficial 
effect on cohesion, at least in one aspect. 
 
Last but not least, it is reasonable to assume that the European research community and policy 
makers are applying their proclaimed emphasis on innovation and competence building also 
within their own domain and that they will be interested to test what new insights can be 
obtained by applying the time distance methodology. As time distance is a generic concept, it 
is not a methodology oriented towards some specific substantive problem, it presents an 
additional view to many problems and applications.  In its role as a descriptive statistical 
measure, complementing existing approaches, time distance can be applied literally to 
thousands of cases of time series comparisons so that additional information content 
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embodied in countless databases in different fields of concern for socio-economic research is 
not left unutilized.  
 
There are several important policy implications of this broader approach. The analytical 
conclusion that higher magnitudes of growth rates lead, ceteris paribus, to smaller time 
distances, and vice versa, is important for the overall strategy. It relates performance and 
efficiency in a novel way to the overall degree of disparity. Higher efficiency and thus higher 
growth may mean smaller time distances and greater cohesion. Higher growth can thus 
produce both positive and negative effects on social cohesion. Introduction of innovations and 
competence building will, on one hand, present a danger of polarization and social exclusion, 
while, on the other hand, they will increase efficiency and growth rate and shorten the time 
dimension of disparities. These conclusion provide important elements for policy formulation 
at the regional, national and European levels. 
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