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A b s t r a c t 
 

The paper identifies a relevant typology of development patterns. In the first part, three 
different types of time distance evolution are distinguished, namely type-I processes with 
long distances in time and short absolute or relative distances, type III-processes with short 
time distances and long distances in absolute or relative values and finally type III processes 
with a similar values in time distances and in absolute or relative distances. In the second 
part of the article TDA will bring to light some striking convergence and divergence 
patterns over the last forty years.  

  

 
 
 

1   Introduction 

It was shown on the methodological level that the novel time distance 
methodology provides a new insight to the development 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. The additional view of the problem provided by time 
distance concept and the corresponding statistical measure S-distance might 
be important for a more realistic evaluation of the situation, for improved 
semantics of discussing the policy issues, and for monitoring of progress1. 
The new additional view is important since in the European development 
model paradigm expressed in the Lisbon strategy the nexus between growth 
and inequality is again at the forefront of economic and social policy 
                                                 
1  For definition of S-distance see e.g. Sicherl (1978, 1997b, 1999, 2002b, 2004). The time 

distance approach need not to be limited to comparisons of indicators between 
countries as it is done in the paper. The extension to measuring deviations between 
estimated and actual values in time distance for regressions and models, for forecasting 
and monitoring and for business cycle analysis see Sicherl (1994, 1996, 1997a, 1998), for 
time distance as criterion for evaluating forecasting models Granger and Jeon (1997, 
2003). 
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considerations. However, the present state-of-the-art of socio-economic 
analysis is incomplete in this respect. Concepts of the degree of disparity and 
of convergence and divergence should be measured, evaluated and policy 
options debated in a broader, truly dynamic conceptual and analytical 
framework.  

In the empirical examples here the two-dimensional notion of the overall 
degree of disparity, based on simultaneous measurement of a static measure 
of disparity and time distance for a set of selected development indicators, 
will show that ranking of these indicators by the degree of disparity by these 
two measures of disparity produces very different results. A set of indicators 
for three EU cohesion countries and five candidate countries are compared 
with the EU15 average and a typology of type I, II and III indicators is 
suggested based on the interrelationship between measures of static disparity 
and time distance. Section 3 discusses the importance of the absolute 
magnitude of growth rates and shows how time distance concept affects the 
notion of convergence and divergence. An example of GDP per capita for 
selected OECD countries demonstrates that in a given period countries may 
converge in static terms, while at the same time they diverge in the time 
dimension of disparities.  

2  Type I and Type II Processes for Selected EU and Candidate 
Countries 

Sicherl (2004, 2002c) showed that a novel typology of development 
indicators can be established based on the two dimensional notion of 
disparity, based simultaneously on static measure of disparity and time 
distance. For the empirical example all values are calculated as distances 
from EU15 average, while the basis for comparison are the values for the 
three selected EU cohesion countries and five selected candidate countries 
around 1999. The values depend on the availability of data, which range 
from 1998 for life expectancy, infant survival rate and cars per capita, to 
January 2001 for mobile phones per capita.  

The emphasis in this section is thus on the empirical verification of the 
theoretical conclusion about the possible difference in conclusions based on 
the static relative disparities and time distances across selected indicators for 
these countries, rather than on a great precision in measuring disparities 
among these countries. Table 1 presents the magnitude of development gaps 
from EU15 as measured by time distance, on the one hand, and relative 
static disparities (EU15=100) are in Table 2, on the other. Comparison of 
the respective rankings among indicators in Table 3 with Table 4 shows that 
the ranking of different fields of concern (indicators) by the magnitude of 
disparity with EU15 is quite different for both dimensions. Let us illustrate 
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this conclusion with regard to the most important differences in conclusions 
based on the two dimensions of disparity. 

Two very important synthetic indicators are GDP per capita (1) and life 
expectancy (female) (4). First, in Table 3 GDP per capita (1) is for most of 
the analysed countries ranked somewhere in the middle of the list of 
indicators, while time distances in Table 4 indicate that this is for candidate 
countries by far the largest time lag behind EU15 for the selected set of 
indicators. Similar change of ranks appears for the three analysed EU 
countries. Second, percentage differences for life expectancy (4) between 
these countries and EU15 are very small, while time distances are very large, 
the two exceptions are Spain in Greece. Large reversal in ranking is observed 
also for mobile phones per capita (7) and Internet hosts per capita (8). 
Important conclusion follows: for a proper evaluation of the magnitude of 
disparity with EU15 and the resulting strategic policy decisions both 
dimensions should be taken into account simultaneously. 

Different indicators may have very different growth rates. The greater the 
differences in the growth rates of the indicators, the greater is the probability 
that the degree of the disparity measured by time distance or measured by 
static measures will show different conclusions, especially in comparisons 
among indicators (Sicherl, 1978, 1980). This can be illustrated by comparing 
nine indicators for the three cohesion EU countries and selected candidate 
countries in relation to the EU15 average  

The analysis across nine indicators from different domains of concern shows 
that one can establish a typology of processes where it is possible to expect 
that the conclusions about the degree of disparity might be very different or 
not very different when based on static measures of disparity or on time 
distance. We shall label them here in a preliminary way as Type I, Type II 
and Type III processes. Diagram 1A (with schematic examples of Type I, 
Type II and Type III processes) visually reveal this distinction. Processes 
with low degree of static disparity, low growth rates and considerable time 
distances will be labelled as Type I process. In Diagram 1D female life 
expectancy is the example of such type of processes. The static disparity 
with EU15 average is for all eight analysed countries smaller than 7%, Spain 
is even better than the EU15 average. However, the rate of growth of life 
expectancy is low, as it is not easy to improve the value of the indicator. 
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Table 1  Magnitude of Development Gaps from EU15 as Measured 
by Time Distance (in years, EU15 average=0, - time lead, + time lag behind EU15) 

No. Indicator ESP PRT GRE SLO CZE HUN SVK POL 
1 GDP per capita (ppp) 12 14 21 16 28 31 32 38 
2 Exports per capita 16 20  4 20 22   
3 Imports per capita 11 10 14 2 15 20 21  
4 Life expectancy (female) -6 11 1 12 14 26 20 17 
5 Infant survival rate 3 4 3 0 0 14 11 13 
6 Telephones per capita 10 9 1 13 13 11 18  
7 Mobile phones per capita 0.1 -0.1 0.2 0.3 0.8 1.6 1.9 2.5 
8 Internet hosts per capita 3.2 4.6 3.5 3.4 2.4 3.6 4.4 3.9 
9 Cars per capita 7 18 22 8 17 25 25 25 

Source: Own calculations based on data as in Table 2. 
 
Table 2  Static Relative Disparities with Respect to the EU15 
Average around 1999 (EU15=100) 

No. Indicator ESP PRT GRE SLO CZE HUN SVK POL 
1 GDP per capita (ppp) 81 74 68 72 58 52 48 39 
2 Exports per capita 48 42 17 76 43 38 33 12 
3 Imports per capita 60 66 50 88 49 44 42 21 
4 Life expectancy (female) 102 98 100 97 97 93 95 96 
5 Infant survival rate 100 100 100 100 100 100 100 100 
6 Telephones per capita 78 79 99 71 69 75 57 48 
7 Mobile phones per capita 97 106 89 87 68 47 38 28 
8 Internet hosts per capita 41 22 37 40 55 36 25 31 
9 Cars per capita 90 71 56 88 79 48 49 51 

Source: Eurostat, WIIW, RIPE, ITU, Mobile Telecommunication International 
 
Table 3  Relative Disparities across Countries and Indicators 

EU15=100 ESP PRT GRE SLO CZE HUN SVK POL
101-109 4 7       

100 5 5 4,5 5 5 5 5 5 
90-99 7,9 4 6 4 4 4 4 4 
80-89 1  7 3,7,9     
70-79 6 1,6,9  1,2,6 7,9 6   
60-69 3 3 1  6    
50-59   3,9  1,8 1 6 9 
40-49 2,8 2  8 2,3 3,7,9 1,3,9 6 
30-39   8   2,8 2,7 1,8 
20-29  8     8 3,7 
10-19   2     2 
0-9         

Source: Table 2; the numbers in this table represent indicator names from Table 2.   
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Table 4  Time Distances from EU15 across Countries and 
Indicators (S-distance in years, EU15=0, + time lag behind EU15, - time lead ahead) 

Years ESP PRT GRE SLO CZE HUN SVK POL
-10      
-9      
-8      
-7      
-6 4     
-5      
-4      
-3      
-2      
-1  7   
0 7   7 5,7 5,7
1    4,6 7 7
2      3 8 7
3 5,8   5,8 8 8 8
4  5,8   2 8
5      
6      
7 9     
8      9
9  6   
10 6 3   
11 3 4   6 5
12 1     4
13      6 6 5
14  1 3 4 5
15      3
16 2     1
17      9 4
18  9   
19      
20  2   2 3 4
21    1 3
22    9 2
23      
24      
25      9 9 9
26      4
27      
28      1
29      
30      
31      1
32      1
33      
34      
35      
36      
37      
38      1

Source: Table 1; the numbers in this table represent indicator names from Table 1. The 
respective time distance describes how many years earlier was the value of a given indicator 
around 1999 reached by EU15 average.  
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Diagram 1: Three Dynamic Types and Paradigmatic Examples 

 
A: The Domains for Three   B: Type II: Technology-Indicators 
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In great contrast to the Type I processes there are Type II processes, which 
are characterised by high degree of disparity with the EU15 average in 
percentage terms, very high growth rates and small time distances. In 
Diagram 1B the indicator Internet hosts present the example of Type II 
processes per capita. While for most of the analysed countries the values for 
this indicator lie between only 20% to 40% of the EU15 average, time 
distances are small, in even the lowest case the time distance amounts to less 
than 5 years.  

Diagram 1C shows time distances and static disparity for GDP per capita 
and cars per capita, which serve here as examples of Type III processes. 
These are the processes where the growth characteristics are more similar to 
that of GDP as one of the possible synthetic indicators of the economic 
growth. This initial distinction into Type I, Type II and Type III processes 
should be analysed for a larger selection of indicators from different fields of 
concern and related to the policy orientation and strategic characteristics of 
different development strategies.  

The large difference in the conclusions about the degree of disparity in the 
static or in the time dimension in this empirical case confirms the theoretical 
conclusions that the perception of disparities with their welfare and political 
consequences might be very different in static terms and in time. The 
broader framework presented here recommends an approach that broadens 
the horizon for decision-making and introduces improved semantics for 
analysis and policy debate. An important question from the point of view of 
policy is to what extent are the wide differences in growth rates inherent in 
the nature of some particular attribute and to what extent can they quickly 
be changed by appropriate policy measures in accord with social objectives. 
There are some aspects of development, especially those related to 
demographic and human factors, where policy measures cannot produce 
large changes in a short period of time. There are, however, many attributes 
where policy decisions can comparatively quickly change the situation if they 
are supported by the necessary financial resources and organisational effort. 
The main issue here is to establish the right priorities within the framework 
of available material and human resources (Sicherl, 1980). 

3  Growth Rate Effects and A Broader Concept of Convergence 

Convergence usually implies a decrease in terms of relative static measures 
(ratio or percentage) over time. In the present usage of the term 
convergence there is only a simple classification of cases into 'yes' and 'no', 
where the latter case would include also the case of unchanged relationship. 
However, the time distance concept implies that in a broader conceptual 
framework of perceiving and measuring disparities also convergence 
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(divergence) should be discussed in two dimensions: closer (farther) in ratio 
and closer (farther) in time2. 

Table 5 shows nine such possible different combinations of a static measure 
of disparity (e.g. ratio at a given point in time) and time distance. On the 
diagonal in Table 5 there are the three cases where the direction of changes 
in static measure and in time distance would lead to the same qualitative 
conclusion. In these three cases there is a unanimous conclusion about 
convergence in the sense that the direction of change in the proximity is the 
same both in space and in time. In all other six cases even the conclusion 
about the direction of change in the two measures is not the same. In such 
cases it is not easy to evaluate what has happened with the overall degree of 
disparity, one would need to know people's preferences with respect to the 
weights given to the static and temporal dimension of disparity. 

 

Table 5  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    ↓ 

 
 
Table 6 shows an empirical example to prove that these considerations are 
not just a theoretical rarity but also a practically relevant important issue of 
development policy in the European Union. It shows that the conclusions 
about convergence of three EU cohesion countries, Spain, Portugal and 
Greece for the period 1973-1998 for GDP per capita as compared to 

                                                 
2  It was shown that the decrease in the ratio of the values of the indicator between two 

compared units depends only on the difference between their growth rates for this 
indicator, while the time distance depends both on the difference between their growth 
rates and on the absolute value of the growth rates of the indicator (Sicherl, 1978). 
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France, based on data by Maddison (2001), are different when evaluated in 
the two dimensions. In the static dimension the disparity decreased, while 
the disparity increased with respect to the time distance dimension. How can 
the conventional analysis of convergence e.g. reconcile the facts that 
between 1973 and 1998 the percentage difference for GDP per capita for 
Spain and Portugal with France decreased, while in 1998 the time distance 
with France increased to 21 years for Spain and 25 years for Portugal, from 
the respective values of 10 years and 13 years in 1973? The conclusions 
about the convergence might thus change significantly, if one is using only 
relative static measures like ratios, percentages, Gini coefficient or Theil 
index, or if both static dimension and time distance are taking into account 
simultaneously for a broader picture of reality. 

 

Table 6  GDP per capita: Different Conclusions about Convergence 
Based on Static Relative Disparity and Time Distance, Periods of 
High Growth Rates before 1973 and Slower Growth Rates after 1973  

 

 Time distance from France 
Percentage difference from 

France 
 USA Spain Portugal Greece USA Spain Portugal Greece 

1966 -16 15 22 18 45 -43 -52 -50 
1973 -8 10 13 13 27 -33 -44 -42 
1998 -14 21 25 29 40 -27 -34 -42 

Source: Own calculation based on data from Maddison (2001), for Portugal and Greece 
1968 instead of 1966. 

 

The explanation is that one of the distinct characteristics of postwar 
development in the world was a significantly higher growth rate of GDP 
until 1973. For the base country of comparison we have selected France and 
the respective time distances and percentage differences for 1966, 1973 and 
1998 for USA, Spain, Portugal and Greece were calculated. For the observed 
developments until 1973 the qualitative conclusions about the convergence 
based on static relative disparity and time distance are similar, both time 
distances and percentage differences from France were decreasing (Table 6). 
This means that all four cases would belong to field 9 in Table 5. 
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Diagram 2  Time and percentage distances for USA, Spain, Portugal 
and Greece  from France: GDP per capita, own calculation based on 
data from Maddison 2001 (constant 1990 $), 1973 to 1998 
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The change from 1973 to 1998 is a different story (Table 6 and Diagram 2). 
USA again improved its position in GDP per capita with France in both 
dimensions; the percentage difference was now 40 percent and time lead 14 
years. The qualitative conclusion about convergence or divergence was the 
same in both dimensions; the case belongs to field 1 in Table 5. However, 
for the three compared EU countries the conclusions about convergence or 
divergence are qualitatively different for the static dimension and the time 
dimension of disparity. Spain and Portugal further decreased the percentage 
difference with France, while for Greece the percentage difference remained 
unchanged. The change in time distance shows a very different picture: in 
the period 1973 - 1998 the time distance with France increased for Spain 
from 10 to 21 years, for Portugal from 13 to 25 years, and for Greece from 
13 to 29 years. This is not a result of a situation that GDP per capita for 
these three countries would be growing slower than that of France. On the 
contrary, Spain and Portugal were growing faster; otherwise the percentage 
differences would not be decreasing. The cases of Spain and Portugal belong 
to field 7 and the case of Greece in field 4 of Table 5. As explained earlier, 
the increase of time distances for these three countries in comparison to 
France in the last 25 years is the consequence of the fact that the absolute 
value of growth rate of GDP per capita was in the period 1973-1998 lower 
than in the period before 1973. In a dynamic framework where both 

_________________________________________________________________ 
2a/2004                      40 



___________________________________ Pavle Sicherl: TDA – Convergence and Divergence Analysis 

differences between growth rates and absolute magnitude of the growth 
rates are taken into account, a broader concept of the convergence thus 
delivers important new conclusions, which cannot be reached without this 
broader theoretical and analytical framework3.    

4  Conclusions 
In the Lisbon strategy EU is proclaiming to strive both for higher growth 
and for more cohesion. Obviously the nexus between growth and inequality 
is in the European development model paradigm again at the forefront of 
economic and social policy considerations. As the present state-of-the-art of 
socio-economic analysis is deficient in this respect, it was shown here that 
concepts of the degree of disparity and of convergence and divergence 
should be measured, evaluated and policy options debated in a broader 
conceptual and analytical framework. Namely, empirical results confirmed 
the theoretical hypothesis that the degree of disparities may be very different 
in static terms and in time, which delivers important additional insights and 
different conclusions that are reached from the same data by the prevailing 
static measures of disparity in development and welfare. 

The paper provides an empirical example showing that the comparison 
across indicators by the degree of disparity by the two measures of disparity 
(static relative difference and time distance) can lead to very different 
perceptions and conclusions.  

This conclusion is evaluated for a set of nine indicators for three EU 
cohesion countries and five selected candidate countries in relation to EU15 
average. Indicators are classified into Type I (low static disparity and large 
time distances), Type II (large static disparities and small time distances), and 
Type III indicators. Such a classification helps to broaden the horizon for 
decision-making and introduces new insights and semantics for analysis and 
policy debate.  

                                                 
3  As mentioned earlier, static statistical measures of disparities are insensitive to the 

changes in the absolute magnitude of growth rates of the indicator and take into account 
only differences in growth rates between the units. They have to be supplemented by 
Sicherl distance to incorporate the temporal relative position of a given unit against the 
benchmark as an essential element of analysis (SIBIS 2002).  

    One can also mention in passing some other examples of such conclusions that are not 
related to the EU. The very high rate of growth of the Chinese 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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The same conclusion is reached in section 3 by comparing three EU 
cohesion countries with France for GDP per capita, i.e. evaluation of 
convergence over time, breaking the analysed period 1966-1998 into two sub 
periods (1966-1973 and 1973-1998) by the magnitude of the growth rate.  
These three countries in the latter period 1973-1998 decreased their 
percentage difference with France, but at the same time the time distances 
increased substantially: there was a convergence in static relative disparity 
and divergence in time distance. Obviously, the present state-of-the-art 
should take into account that also the notion of convergence or divergence 
should be viewed and analysed in two dimensions: proximity in time and in 
indicator space. 
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