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Introduction 
 
International comparisons of development across countries and across time are beset with 
problems related to the accuracy, coverage and comparability of indicators of development, 
on the one hand, and to the comparison of institutional arrangements and their effectiveness, 
on the other. This paper attempts to provide a statistical overview of development distances 
within the region and with the EU for selected indicators. Even for this limited aim one has to 
take into account a considerable range of uncertainty in the statistical data for these countries 
and the numerical values of the respective distances should be considered more as an 
indication of the order of magnitude rather than as a precise measurement of the distances. 
The institutional situation and the financial position is elaborated in the World Bank regional 
strategy paper 'The Road to Stability and Prosperity in South Eastern Europe' and need not be 
dealt with here. 
 
The process of development in the countries analysed in this project was strongly influenced, 
with the exception of Greece, by the transition process and in several of them also by the war 
activities and movement of refuges. For this reason it is of interest to look also at the position 
of these countries before the transition and not only at the successive events that have lead to 
the present situation. A distinct feature of this analysis is a two-dimensional evaluation of 
disparities among countries: the conventional static measures of disparity at a given point in 
time are complemented, not replaced, by time distances when the same level of the indicator 
was reached by the compared countries. This methodology provides new insights from 
existing data, and offers a broader perception of development distances and new semantics for 
discussing development strategies and monitoring of their implementation. An important 
aspect of the analysis of the development distances is also confirmation of the definition of 
the South East Europe region for the purpose of the regional strategy by World Bank (2000), 
which excludes Greece and Slovenia.   
 
 
Methodology: adding time distance analysis to conventional measures 
 
Time is one of the most important reference frameworks in a modern society. Existing 
methods in economics and statistics do not fully utilise the information content with regard to 
certain aspects of the time dimension embodied in the analysed 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. This means that new insights can 
be provided from existing data. 
 
First, a broader theoretical framework is required. Time distance concept and methodology 
represent an inherent dimension in comparative analysis over time. The conventional 
approach does not realise that in addition to the disparity (difference, distance) in the indicator 
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space 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 provide a better understanding of the 
situation. A new dimension is added while no earlier results are lost or replaced.  
 
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. 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 of considerable influence on public opinion.  
 
There is an important 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: the degree of disparity between the two compared units can 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 10 years, as the current 2000 level of the per capita income of region 2 
was achieved in region 1 already in 1990). Either cannot in itself describe the complex notion 
of the overall degree of disparity. 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. 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 differences, Gini coefficients or Theil index. 
 
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 use a simple example 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). 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 1. Perceiving and measuring differences in two dimensions (in value and in time)

1. Static dimension: difference in value at a given point in time

2. Time dimension: difference in  time for a given value of the indicator

Pe
r c

ap
ita

 in
co

m
e 

(ln
)

Pe
r c

ap
ita

 in
co

m
e 

(ln
)

∆∆∆∆T

 
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. In this respect time distance plays in the analysis of disparities an important 
role, quite distinct from that of static measures.  
 
First, the novel measure will in general give us an additional dimension of looking at any 
comparative situation. Thus one can expect the benefit of an additional descriptive and 
presentation concept/measure offering a fresh perspective on the situation under scrutiny 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. Second, important hypotheses about the 
interrelationship between efficiency, growth and disparity can be formulated in such dynamic 
framework with important economic, social and political consequences. This offers improved 
semantics for analysis and policy debate.  
 



 
4

1960 1970 1980 1990 2000 2010 2020 2030 2040

100

1000

10000

S121(t)

S122(t)

R12(t)

S122(t)

S121(t)

R12(t)

unit 1

unit 2

unit 1

unit 2

A shematic presentation of two dimensions of disparity
Examples: R12(t)=1.5, r1=4%; and R12(t)=1.5, r1=r2=1%

Time

Figure 2. Concept of overall degree of disparity: simultaneously perceiving and
measuring  differences in two dimensions  (in value and in time)

Static relative disparity and time distance: 
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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 sector growth rates also influence the overall degree of disparity via time 
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distance, if at the same time appropriate distributional policies are being followed in the 
general strategic orientation for growth and equity (Sicherl, 1992). 
 
If 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. 

Greater social cohesion

More conducive environment
for timely adjustment

Increased efficiency

Higher growth from the
same resources

Smaller time distances

Easier  decisions for change

VIRTUOUS CIRCLE
Increased efficency could promote 

greater social cohesion

 
Higher growth can thus produce both positive and negative effects on social cohesion. 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 novel methodology offers a new perspective to the problems, an additional statistical 
measure, and a presentation tool for policy analysis and debate expressed in time, readily 
understood by policy makers, media and general public. A more detailed elaboration of time 
distance methodology can be found in Sicherl (1999b, 1999c, 1999d, 1999e and 2000). 
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Efficiency and development distances: lessons from the former Yugoslavia 
 
This section elaborates two important points. First, as the information on the situation in the 
countries, which were established as independent states after disintegration of the former 
Yugoslavia, is in some cases either missing or unreliable it is of interest to observe what was 
the situation in 1989. Second, it will be shown that the salient features of the change in the 
relative positions of the former republics over the period 1960-1989 can be much better 
described in dynamic terms than by the conventional static measures. The latter failed to show 
the importance of growing inefficiency of the economic and political system for the 
increasing time distances among the republics as developed here.    
 

Table 1. Index of static differences around 1989 (former YU=100) 
 

No. INDICATOR YU SLO CRO SRB MNG BIH MAC 
         
1 Per capita material product 100 200 126 92 74 68 65 
2 Employment/work age population 100 149 118 94 91 81 88 
3 Capital/work age population 100 206 131 81 120 78 66 
         

4 Labour productivity (soc. sector) 100 140 107 98 83 79 75 
5 Capital productivity (soc. sector) 100 102 97 114 63 82 99 
6 Capital intensity (soc. sector) 100 138 110 86 132 96 75 
         

7 Life expectancy (male) 100 100 99 100 106 101 101 
8 Life expectancy (female) 100 103 101 99 105 100 99 
9 Infant survival rate 100 101 101 99 101 101 98 
         
10 Literacy rate 100 108 104 99 100 96 99 
11 Mean years of schooling 100 113 102 99 105 94 98 
12 Enrolment ratio(first&second level) 100 107 108 99 100 96 91 
13 Enrolment ratio (third level) 100 130 134 112 49 54 88 

         
14 Human development index 100 106 103 96 99 88 89 
15 Share of female employment in total 100 117 107 95 97 91 94 

         
16 Share of nonfood expenditures 100 113 103 97 82 92 98 
17 Wages 100 133 111 95 75 80 75 

         
18 Telephones per 1000 inhabitants 100 168 109 97 89 79 78 
19 TV sets per 1000 inhabitants 100 132 121 97 70 81 88 
20 Cars per 1000 inhabitants 100 203 126 91 67 66 73 

         Source: Sicherl (1992) 
 
Detailed comments related to the grouping of indicators and statistical sources for indices in 
Table 1 are explained in Sicherl (1992). The ranking of the then republics by the level of 
development was quite stable for many years: Slovenia was followed at some distance by 
Croatia, Serbia was close to the average for the former Yugoslavia, Montenegro, Bosnia and 
Herzegovina, and Macedonia were lagging behind. The largest static differences among 
indicators were those for gross material product per capita, capital stock per working age 
inhabitant and cars per capita. Slovenia showed for these three indicators values that were 
twice the average values for the country as a whole, and the lowest of the less developed 
republics managed to hold the position of about 2/3 of the average. These differences were 
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somewhat exaggerated due to higher market prices in Slovenia, at purchasing power parity 
these differences would be smaller. It is interesting to observe that the differences for social 
indicators were considerably smaller than for economic indicators.  
 
An interesting policy question is what happened with the convergence over the period 1960-
1989. Here the conclusions based on static measures of disparity and on time distances differ.  
Over that period Slovenia improved its relative position against the average for seven of the 
20 analysed indicators, for 13 of the indicators the index of disparity decreased. In all less 
developed republics and in the autonomous province of Kosovo the same trend was observed: 
they improved their relative position against the average for about 2/3 of the 20 indicators 
(Sicherl, 1992, Table 5). However, this is only one part of the story and the contrast with what 
happened to time distances will show the advantages of the broader two-dimensional 
approach to the analysis of development distances in a concrete historical case with important 
policy conclusions. 
 
Table 2 shows the time distances between Slovenia and the average for the former Yugoslavia 
for 10 selected indicators for the period 1960-1985. The values of S-distance in Table 2 are ex 
post time distances and show how many years earlier was the average value of the indicator 
for a given year for the former Yugoslavia as a whole attained in Slovenia. Here the 
prevailing trend shows increases in the respective time lags. Without the methodology and 
theoretical conclusions outlined above, this would be a very strange and counterintuitive 
conclusion. In the broader analytical framework this is a natural outcome of the fact that there 
were distinct differences between the growth rates in the three sub-periods of the postwar 
development. The period of high growth of product and employment (1953-1964) was 
followed by a period of lower growth and fall of efficiency (1965-1979), and a period of 
stagnation (1980-1989).  The respective growth rates for gross material product in constant 
prices were 8 per cent, 6 per cent and 0 per cent. The rates of growth within a given sub-
period were very similar for all republics. Thus the greatest change in their relative position 
was not coming from the change in their static relative position, but rather in their relative 
dynamic position as measured by time distance.  
 
Two important conclusions follow. The first one is related to the policy conclusion about the 
measurement and perception of relative disparities within the former Yugoslavia in the 
analysed period. In our view the most important characteristic of past development of the 
Yugoslav economy influencing the outcome was the continuous decrease in capital 
productivity in all republics, at about 2 per cent per year  (Sicherl, 1992). Since all republics 
have done equally bad in this respect, a very vocal thesis at that time that the main problem 
was exploitation of some republics by others makes no sense. The theoretical relationship 
between efficiency, growth and disparities was not understood, neither its beneficial 
consequences for the cohesion in the earlier period of high growth nor its detrimental effects 
in the period of slow growth and stagnation. Though the main reasons for disintegration of the 
former Yugoslavia were political, the increased inefficiency lead to lower growth rates and 
thus to increased time distances. Different parts of the country were drifting apart for some 
time as indicated by time distance analysis. 
 
The second conclusion arising from the analysis of the relationship between efficiency and 
development distances in the case of the former Yugoslavia is methodological. As mentioned 
before, the magnitude of the growth rate for the analysed indicator can lead to very different 
conclusions about the overall degree of disparity based on both dimensions. Thus also the 
concept of convergence should be looked upon in two dimensions: convergence in proximity 
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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.  
 

Table 2. Time distances between Slovenia and the former Yugoslavia (years) 
 

 

Gross 
material 
product 

per capita 

Employment 
per working 
age pop. 
 

Productivity 
per 

employed 
  

Capital 
stock per 
employed 

  

Cars per 
capita 

 
 

Telephones 
per capita 

 
 

Television  
sets per 
capita 
 

Infant 
survival 

rate 
 

Life 
expectancy 

(female) 
 

1960 7.3  5.2  3.3     
1961 7.8  6.2  3.4  1.0   
1962 8.6 10.0 5.5  3.7  1.0   
1963 8.6 10.8 3.7  4.4  1.4 11.6  
1964 7.4 10.7 4.0  4.8 7.8 1.2 12.5  
1965 8.4 11.8 4.5  4.9 6.4 1.7 13.3 10.9 
1966 8.7 13.6 3.8 2.2 5.3 6.5 2.3 13.6 10.6 
1967 9.6 14 4.5 1.8 5.3 6.5 2.6 14.6 12 
1968 10.3 15 4.9 2.1 5.0 6.9 2.6 14.8 12.9 
1969 10.0 16.7 3.7 2.7 4.8 6.3 2.8 15.1 13.9 
1970 10.6 17.0 4.2 3.0 4.8 5.6 3.1 14.8 11.6 
1971 11.1 17.5 4.2 3.4 4.9 5.4 3.3 14.9 12.6 
1972 11.8 18.1 5.0 3.2 5.3 5.1 3.6 15.2 13 
1973 12.3 19.0 5.7 3.3 5.4 5.3 4.3 16.2 13.4 
1974 11.8 19.1 6.0 3.7 5.6 5.0 4.6 16.5 14.2 
1975 12.6 18.2 7.8 4.2 6.0 5.0 4.9 17 15.2 
1976 13.3 18.9 8.1 4.3 6.5 4.8 4.8 17.1 11.2 
1977 13.5 19.4 8.5 4.6 7.1 5.0 5.4 17.4 11.9 
1978 12.6 19.9 8.8 4.8 7.5 5.4 6.1 17.8 12.1 
1979 11.8 20.5 9.3 4.4 8.2 5.8 6.9 18.6 7.5 
1980 12.5 21.1 10.4 4.4 8.7 6.2 7.2 19.4 8.3 
1981 13.4 21.6 11.7 5.0 9.1 6.6 7.9 20.2 8.8 
1982 14.4 22.5 13.1 5.1 9.9 6.9 8.7 21.2 9.5 
1983 15.8 23.3 14.6 5.3 10.7 7.2 9.7 22.2 10.5 
1984 16.5 24.1 15.6 5.7 11.5 7.4 10.5 21.1 11.7 
1985 17.5 24.8 16.7 6.9 12.7 7.3 11.7 21.1 12.2 

Source: Sicherl (1992). Employment per working age population, productivity per worker and capital stock per worker relate 
only to the enterprises in public sector (social ownership under self-management system) and do not include the private 
sector, which was predominant in agriculture. 
 
 
Table 3 indicates briefly a possible typology of cases taking into account both dimensions. 
Only the three cases on the diagonal indicate examples where the direction of change in the 
overall degree of disparity is the same whether measured by a static measure of disparity (here 
represented by ratio of the respective values of the indicator) and by S-distance. Six other 
possible cases indicate that even the direction of change, not to mention quantitative 
assessment of the degree of change, is different when evaluated by a static measure and by 
time distance. Our example of the republics of the former Yugoslavia belong to the box 7 (or 
possibly box 4), where static degree of disparity was somewhat decreasing, while the time 
distances were clearly increasing. There is no inconsistency in the statement that one aspect of 
disparity for a given indicator was increasing, while at the same time another aspect of 
disparity for the same indicator was decreasing, if one is familiar with the broader theoretical 
and analytical framework encompassing both dimensions. Better framework leads to better 
understanding and better decisions.  
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Table 3. 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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Transition depression and slow recovery 
 
All transition economies in the analysed region experienced a transition depression which 
lead to a further increase in the development distances with the EU and among them. Before 
coming to the analysis of a wider set of development indicators it is interesting to see some 
effects of the transition depression on time distances for gross domestic product (GDP). 
 
 

Table 4. Index of GDP in constant prices (1989=100). 
 

YEAR SLO CRO BLG ROM 
1965 39.1 43.9   
1966 41.3 47.1   
1967 42.7 48.8   
1968 45.3 51.0   
1969 49.6 54.8   
1970 54.3 58.6   
1971 58.3 63.4   
1972 61.3 65.1 62.5  
1973 65.2 67.7 65.0  
1974 71.5 73.6 67.0  
1975 75.4 75.8 72.5 61.5 
1976 77.1 79.0 74.7 68.6 
1977 82.6 85.8 74.0 73.7 
1978 89.5 92.3 75.6 79.5 
1979 96.2 97.8 78.5 84.8 
1980 98.5 99.0 76.2 88.5 
1981 97.6 100.5 80.0 88.6 
1982 97.7 99.1 81.8 92.2 
1983 98.4 97.6 84.7 97.7 
1984 100.4 99.7 87.6 103.5 
1985 101.6 99.8 89.9 103.4 
1986 104.7 102.6 93.7 105.9 
1987 103.6 102.4 99.4 106.7 
1988 101.9 101.6 101.9 106.2 
1989 100.0 100.0 100.0 100.0 
1990 95.3 92.9 90.9 94.4 
1991 86.8 73.3 80.3 82.2 
1992 82.1 64.7 74.5 75.0 
1993 84.5 59.5 73.3 76.1 
1994 88.9 63.0 74.6 79.1 
1995 92.6 67.3 76.8 84.8 
1996 95.8 71.3 69.0 88.1 
1997 100.2 76.2 64.2 82.1 
1998 104.0 78.0 66.4 77.6 
1999 109.2 77.8 68.0 75.2 

                                            Source: For SLO, CRO for the period 1989-1999 WIIW database,  
for previous period rate of growth of gross material product from SGJ, 

       for BLG 1980-1999 WIIW database, for earlier years A. Maddison (1995),  
                                            for ROM WIIW database. 
 



 
11 

After 1989 all four transition economies, for which the respective time series of GDP in 
constant prices are available, experienced a drop in production. However, the severity of the 
decline as well as the speed of the recovery was very different. The decline in Slovenia was 
less than 20 per cent, in Croatia even 40 per cent, similar or even a greater decline might have 
happened in Bosnia and Herzegovina and in the Federal Republic of Yugoslavia. Bulgaria and 
Romania, which did not experience the destruction due to military activities, have still showed 
a drop up to 35 per cent and 25 per cent, respectively. They have not, in contrast to Slovenia 
and partly Croatia, been able to show a convincing trend towards recovery to earlier levels of 
production. 
 
Figures 4, 5, 6, and 7, and table 5 show another perspective about the severity of the transition 
depression, which was in some countries aggravated by war destruction. They show results of 
a special variant of time distance measure. In this case S-distance methodology is applied to 
each time series separately, rather than to compare the distance in time when two different 
units achieve the same level of the indicator. Since in these cases the level of production 
dropped below earlier levels, the severity of such decline can be expressed simultaneously in 
two dimensions: percentage decline from a set level as done above, and in time by calculating 
how many years earlier was a current level of the production already achieved. 
 

Table 5. How many years earlier was the current 
level of GDP already achieved (S-distance for GDP 

series on itself, based on first intersection) 
YEAR SLO CRO BLG ROM 
1986 0 0 0 0 
1987 1.3 1.1 0 0 
1988 2.9 2.4 0 1.6 
1989 5.2 8.3 1.8 5.6 
1990 11.1 11.9 4.7 7.6 
 1991 13.4 17.1 9.8 12.5 
1992 15.1 20.2 16.1 14.8 
1993 15.7 22.8 17.6 15.6 
1994 16.1 23.1 18.0 16.1 
1995 16.6 22.2 16.6 16.0 
1996 17.1 22.4 21.6 16.1 
1997 13.1 21.9 24.3 18.5 
1998 12.2 22.3 24.3 20.3 
1999 0 23.4 24.8 21.7 

Source: own calculation based on data in Table 4. 
 
This way of presentation shows that the GDP level for 1999 for Romania, Croatia and 
Bulgaria was in these countries achieved already 22 years, 23 years and 25 years ago, 
respectively.  In other words, the aggregate level of production in these countries is at about 
their 1975-1977 level. This shows that they have in the last decade lost much of their 
development momentum. It will be no surprise that development distances to EU countries 
have increased, and that the success in development effort of the transition countries will 
depend on how fast can the increased gap be again reduced. Of the analysed countries only 
Slovenia showed a successful recovery and to attain already in 1997 again its 1989 level (see 
Figure 4), and in 1999 it surpassed its earlier maximum level achieved in 1986 (Table 5). 
Greece did not experience a similar depression. 
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      Figure 6. 
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Development distances for GDP per capita at purchasing power parity 
 
Gross domestic product (GDP) is one of the most frequently used indicators of development 
in economic analysis and policy debate. Two 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. Frequently they are used as 
variables in which the targets of economic policy options are expressed and the success of the 
implementation measured. However, it should be mentioned that GDP per capita cannot be 
considered as the only relevant or representative indicator across a whole set of development 
and welfare issues. Therefore this analysis will be supplemented by an overview of other 
indicators presented in Tables 12 and 13. 
 
Estimates of GDP per capita at current prices and current purchasing power parities (ppp) for 
the period 1990-1998 in US$ are presented in Table 6. Data for Bosnia and Herzegovina and 
the Federal Republic of Yugoslavia are not available. When expressed relative to the EU15 
average levels (Table 7) this data set shows two, or possibly three, distinct groups of the 
analysed countries. In 1998 Slovenia and Greece form a separate group that is about 30 per 
cent below the EU15 average. However, the gap between Slovenia and Greece and the other 
countries in the region lead by Croatia is greater than the gap between EU15 and Slovenia and 
Greece. Croatia attained about 33 per cent of the EU15 average, Romania 28 per cent, 
Bulgaria 24 per cent, Macedonia 21 per cent and Albania 13 per cent. FRY and Bosnia and 
Herzegovina are now probably behind Macedonia and ahead of Albania. 
 

Table 6. Per capita GDP at current prices and current PPPs (US dollars) 
  

 EU15 GRE SLO CRO ROM BLG MAC ALB 
1990 15447 9187 10625 6289 5622 4921 4700 2401 
1991 16154 9828 9933 5401 5037 4679 4467 1775 
1992 17115 10691 9962 5092 4945 4640 4313 1781 
1993 17160 11047 10642 4673 5210 4774 4044 2036 
1994 18011 11724 11485 5056 5549 4993 3986 2233 
1995 19042 12613 12336 5545 6143 5319 4023 2571 
1996 19701 13253 13211 6329 6639 4979 4160 2877 
1997 20500 14196 14101 6748 6314 4748 4277 2692 
1998 21135 14749 14811 6865 5915 4959 4374 2893 

Source: OECD, National Accounts Statistics and Main Economic Indicators, various years. 
 

Table 7. Per capita GDP at current prices and current PPPs (US dollars), EU15=100 
  

 EU15 GRE SLO CRO ROM BLG MAC ALB 
1990 100 59.5 68.8 40.7 36.4 31.9 30.4 15.5 
1991 100 60.8 61.5 33.4 31.2 29.0 27.7 11.0 
1992 100 62.5 58.2 29.8 28.9 27.1 25.2 10.4 
1993 100 64.4 62.0 27.2 30.4 27.8 23.6 11.9 
1994 100 65.1 63.8 28.1 30.8 27.7 22.1 12.4 
1995 100 66.2 64.8 29.1 32.3 27.9 21.1 13.5 
1996 100 67.3 67.1 32.1 33.7 25.3 21.1 14.6 
1997 100 69.2 68.8 32.9 30.8 23.2 20.9 13.1 
1998 100 69.8 70.1 32.5 28.0 23.5 20.7 13.7 

 
Also this data set confirms that all these countries, with the exception of Greece, have during 
this decade experienced severe problems and setbacks in development. In 1990 they were in a 
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better position relative to the EU15 average than now, the only exception is Slovenia which 
after eight years surpassed its relative position of 1990. This is one way of expressing the gap 
between them and the EU15 level, on the one hand, and the degree of deterioration of their 
position in the transition depression and period of fighting, on the other. We shall introduce 
into discussion also an additional dimension of measuring the development gap � time 
distance.  
 

Table 8. Approximation of real per capita GDP time series for EU15 (1998=100) 
 

Time EU15 GRE SLO CRO ROM BLG MAC ALB 
1960 38.3        
1961 40.1        
1962 41.5        
1963 42.9        
1964 45.0        
1965 46.6        
1966 48.0        
1967 49.3        
1968 51.6        
1969 54.4        
1970 56.6        
1971 58.0        
1972 60.2        
1973 63.3        
1974 64.3        
1975 63.7        
1976 66.2        
1977 67.7        
1978 69.6        
1979 71.8        
1980 72.5        
1981 72.3        
1982 72.8        
1983 73.9        
1984 75.5        
1985 77.2        
1986 79.2        
1987 81.3        
1988 84.5        
1989 87.0        
1990 89.0 53.0 61.2 36.2 32.4 28.4 27.1 13.8 
1991 89.9 54.7 55.3 30.0 28.0 26.0 24.8 9.9 
1992 90.3 56.4 52.5 26.9 26.1 24.5 22.7 9.4 
1993 89.4 57.5 55.4 24.3 27.1 24.9 21.1 10.6 
1994 91.7 59.7 58.5 25.7 28.2 25.4 20.3 11.4 
1995 93.7 62.1 60.7 27.3 30.2 26.2 19.8 12.7 
1996 95.1 64.0 63.8 30.6 32.1 24.0 20.1 13.9 
1997 97.5 67.5 67.1 32.1 30.0 22.6 20.3 12.8 
1998 100.0 69.8 70.1 32.5 28.0 23.5 20.7 13.7 
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To arrive at the estimates of the respective time distances one needs several approximations 
since the necessary time series of GDP per capita at purchasing power parities at constant 
prices are not yet available. Table 8 shows the approximation that was used in calculating ex 
post S-distances in Tables 9 and 10. First for the trend in the GDP per capita for EU15 is 
calculated by utilising time series of GDP in constant prices and time series on population 
(European Commission, 1996) with updates and transforming it to 1998=100. This is not the 
true trend at purchasing power parity but its approximation. With the help of this series the 
series of per capita GDP at current prices and current PPPs (US dollars) for the period 1990-
1998, EU15=100, in Table 7 is transformed to the base 1998. The results of these calculations 
are presented in Table 8, and used to estimate of backward looking S-distances in Table 9.  
 
A special computer programme for the two-dimensional evaluation of disparities attains the 
results, but the logic can be easily explained by looking at the values for Greece and EU15 in 
Table 8. In 1998 GDP per capita at purchasing power parity for Greece was evaluated at 69.8 
per cent of the EU15 average value. In the time series for EU15 one looks for the year in 
which the EU15 had the same percentage of its 1998 value of GDP per capita as Greece had 
in 1998. This was approximately in the year 1978, which means that the backward looking 
time distance is about 20 years. In other words, the same value of the analysed indicator was 
achieved in EU15 20 years ago. The same conclusion holds for Slovenia. For the other four 
countries in Table 9 no estimates of the respective time distances were obtained since all 
values for them for the period 1990-1998 were lower than the 1960 value for EU15 of 38.3 
(1998=100). This means that the respective time distances must be larger than 38 years.  
 

Table 9. Time distance measure: S-distance (years) from EU15 for GDP per capita 
 

Time EU15 GRE SLO CRO ROM BLG MAC 

1990 0 21.5 17.7     
1991 0 21.9 21.6     
1992 0 22.1 23.7     
1993 0 22.3 23.5     
1994 0 22.2 22.8     
1995 0 22.4 22.8     
1996 0 20.9 21.0     
1997 0 20.1 20.4     
1998 0 19.9 19.8     

                Source: own calculation  
 

Table 10. Time distance measure: S-distance (years) from Greece for GDP per capita 
 

Time GRE SLO CRO BLG ROM MAC ALB 

1990 0 -9.0  18.6 20.2 21.8 22.4   
1991 0 -4.3 22.2 23.0 24.3 25.3   
1992 0 4.6 25.3 26.0 27.2 28.0  
1993 0 5.3 28.7 27.1 28.5 30.5  
1994 0 5.5 29.4 27.7 29.5 33.1  
1995 0 1.6 29.9 27.8 30.4 34.6  
1996 0 0.1 28.7 28.0 32.6 35.5  
1997 0 0.2 29.3 30.5 34.6 36.6  
1998 0 -0.1 30.1 32.9 35.1 37.4  

                Source: own calculation. Positive values mean time lag behind Greece, and negative sign time lead.  
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Interpretation and discussion of time distance results 
 
Before discussing the numerical results, three general comments are necessary. First, the 
numerical values depend on the quality of the underlying data. Data on GDP at purchasing 
power parity are often subjected to revisions. It may be that for the less developed countries 
the importance of the informal economy is not properly taken into account. Second, data on 
GDP reflect the production and not the welfare. If one takes into account diminishing utility 
as it is done in the calculation of the human development index by UNDP, then the disparities 
in the welfare are smaller than the disparities in the GDP.  
 
The third general comment relates to the interpretation of ex post (backward looking) and ex 
ante (forward looking) time distance as defined by S-distance measure. As explained above, 
the backward looking time distance for GDP per capita between Greece and EU15 average of 
about 20 years is a statement of facts based on historical data. One way of describing it is that 
the same level that Greece attained in 1998 was attained for EU15 average 20 years earlier. 
Another way of stating it is that EU15 average grew from the level in 1978, when the value 
was 70 per cent its 1998 value, in 20 years. In such a way of expressing the time distance the 
performance of the compared unit serves as the benchmark. It is depending on past history of 
the compared unit, in this case EU15 average. However, it should be stated that this distance 
should in no way be interpreted as a prediction of future values of time distance. The only 
conditional statement that can be made is that if e.g. the indicator for Greece would grow at 
the same rate of growth, as did EU15 average over such period, it will reach the 1998 level of 
EU15 in 20 years. 
 
Future values of time distance at a given level of the indicator depend on the magnitude of the 
static difference between the selected level and the analysed unit, on the one hand, and on the 
magnitude of the growth rate of the indicator for the unit in the future, on the other1. One 
interesting example of the estimation of the magnitude of ex ante S-distances for GDP per 
capita is a forward-looking hypothetical calculation of the years needed that a given country 
would reach the 1998 level of the EU15 average. This would depend on the growth rates of 
the indicator. Table 16B shows an outcome of such calculation under the assumption that 
GDP per capita in these countries would grow by 5 per cent per year in the future. Except for 
Slovenia and Greece, which would under such assumption reach the 1998 level of EU15 
average in 7 years, for other countries even under such favourable assumptions the time 
distances remain large (from 23 years for Croatia to 40 years for Albania). While there may 
be sporadic high rates of growth at the beginning of recovery, like in Bosnia and Herzegovina, 
none of these countries was in the recent past able to grow that fast for longer period of time.  
 
In addition to the ex post and ex ante S-distances, which are defined for a given level of the 
indicator, there is another time measure that can be labeled as time needed to achieve full 
equalisation between the two compared units for a given indicator. Its value depends on the 
initial static disparity and on the difference between the two rates of growth of the indicator. 
Ireland can be used as a good example of how an outstanding performance can reduce the 
time dimension of disparity very quickly. GDP per capita for Ireland in 1990 was at 74 per 
cent of EU15 average, which corresponded to time distance of about 14 years. Yet in 1997 it 
surpassed the EU15 average value, which means that such a time lag was eliminated in 7 
years due to outstanding performance. GDP in Ireland increased in those 7 years at 6.8 per 
cent per annum, and for EU15 average only at 1.7 per cent. However, there is no automatic 
convergence process going on, the potential for reducing time distances or even to achieve 
full equalisation will depend on the successful development policies and implementation.  
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Some macroeconomic characteristics 
 
Table 11 presents a few selected macroeconomic characteristics that together with the 
selection of economic, social and infrastructure indicators in Tables 12 and 13 provide an 
overview of the development situation in the analysed countries around 1999. For Federal 
Republic of Yugoslavia and Bosnia and Herzegovina data on GDP per capita at purchasing 
power parity and for human development index are missing. Also for other countries there are 
instances that the values for some indicators relate to years before 1999. The overwhelming 
majority of data were provided from the WIIW database or supplied by WIIW from other 
sources. The reader should consult the endnotes in the paper. Mentioning them at each table 
would entail too much repetition and may draw attention away from the substantive points. As 
mentioned before, due to problems with coverage and assumptions used by national and 
international organisations in collecting the information it may not be appropriate to put too 
much emphasis on minor differences in the values of development indicators. However, in 
many cases the differences are so large that they can support the qualitative conclusions 
drawn in the paper. 
 
The analysis of GDP per capita clearly established three groups of units separated by 
substantial differences in the indicator, whether static differences or time distances measured 
them. The first group was EU15 average; the second consisted of Slovenia and Greece, the 
third of all other analysed countries. The only dilemma was whether Albania should form a 
fourth group on its own, since in relative terms the static difference between Croatia as the 
leading country in the last group and Albania is slightly larger than the relative difference 
between Slovenia and Greece with Croatia. However, in absolute terms the difference in GDP 
per capita between Slovenia and Greece, on the one hand, and Croatia was twice as large as 
the difference between Croatia and Albania.   
 
It is the share of agriculture in total GDP that separates Albania from other countries, more 
than half of the total GDP is contributed by agriculture. For other countries Slovenia is close 
to the EU15 average, for the next three countries Greece, Croatia and Macedonia the share of 
agriculture is about twice that of Slovenia, in turn the share in the other four countries is again 
about twice that of the previous group.  
 

Table 11. Some characteristic ratios around 1999 
 
 Indicator EU15 GRE SLO CRO BLG ROM MAC FRY BIH ALB
Share of AG in total GDP 2.3 7.4 3.2 7.0 15.1 13.9 9.7 16.5 16.0 52.6 
Share of GFCF in total GDP 18.2 21.5 26.9 22.8 15.9 13.5 17.9 11.6 33.4 16.8 
Share of EU15 in total exports 62.7 51.7 66.4 49.4 53.3 66.0 50.9 34.3 42.3 89.9 
Share of EU15 in total imports 61.1 65.8 69.9 56.7 50.9 62.7 50.7 38.3 37.6 77.6 
Current account balance (% of GDP) 0.8 -3.1 -3.9 -7.5 -5.5 -3.8 -3.9 -3.6 -21.4 -4.0 
Source: see notes. 
 
The share of gross fixed investment in GDP is, with the exception of the extraordinary 
number for Bosnia and Herzegovina, highest for Slovenia, followed by Croatia and Greece. In 
these countries the investment share is higher than for EU15 average. The share of EU15 in 
total exports and total imports for these countries shows that their dominant orientation in 
foreign trade is EU. Only for FR of Yugoslavia and Bosnia and Herzegovina this share is 
below 50 per cent and is expected to increase in the changed situation. Current account deficit 
shows the importance of foreign trade performance for future growth and development.  
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A wider selection of economic, social and infrastructure indicators 
 
Economic and social development is by its nature a multidimensional and long-term 
phenomenon. In this paper this characteristic is dealt with in two ways. First, in addition to 
selected economic indicators selected social and infrastructure indicators are presented in 
Tables 12 and 13. Second, in addition to measuring development distances only at a given 
point in time such analysis is complemented by analysing the time dimension of the distances 
involved which offers a new perspective to the problem and an additional presentation and 
communication tool for policy analysis and debate. 
 
As mentioned before, the sources for data in these tables are provided in the endnotes. For 
about half of the indicators in these two tables values relate to 1999, for most of the other 
indicators to 1998, in some instances to earlier years. Indicators 1-3 represent a selection of 
economic indicators, indicators 4-7 of social indicators, and indicators 8-11 of infrastructure 
indicators. Another set of economic indicators was presented in Table 11. Table 13 examines 
the values expressed as percentage of EU15 average values, which are further summarised in 
Tables 15, 17 and 18. 
 

Table 12. Selected indicators around 1999 
 
 Indicator EU15 GRE SLO CRO BLG ROM MAC FRY BIH ALB
1 GDP per capita 1998 21135 14749 14811 6865 4959 5915 4374 N/A N/A 2893 
2 Exports per capita 1999  5561 1023 4304 940 484 379 590 179 259 81 
3 Imports per capita 1999 5806 2341 5013 1708 668 463 889 394 637 277 
4 Life expectancy (female) 1998 80.5 80.8 78.7 77.1 74.6 73.3 74.8 74.8 76.1 74.9 
5 Infant survival rate per 1000  994.8 994.3 994.8 992.9 985.4 981.3 984.8 982 984 970 
6 Human development index 1998 0.91 0.875 0.861 0.795 0.772 0.77 0.763 N/A N/A 0.713
7 University students per 10000 pop. 320 346 281 204 293 181 175 179 120 N/A 
8 Telephones per 100 pop. 1999 53.6 52.8 38.0 36.5 34.2 16.7 23.4 21.4 9.6 3.7 
9 Internet hosts per 10000 pop. 1999 233.2 70.7 118.5 32.7 20.3 16.2 7.4 9.9 5.8 0.6 
10 Mobile phones per 100 pop. 1999 39.4 36.2 35.3 9.3 3.6 6.1 3.1 3.9 1.9 0.3 
11 Cars per 1000 pop. 447 238 403 222 220 119 142 163 24 31 
Source: see notes2 

 
Table 13. Selected indicators around 1999 (EU15=100) 

 
 Indicator EU15 GRE SLO CRO BLG ROM MAC FRY BIH ALB
1 GDP per capita 100 69.8 70.1 32.5 23.5 28.0 20.7 N/A N/A 13.7 
2 Exports per capita 100 18.4 77.4 16.9 8.7 6.8 10.6 3.2 4.7 1.5 
3 Imports per capita 100 40.3 86.3 29.4 11.5 8.0 15.3 6.8 11.0 4.8 
4 Life expectancy (female) 100 100.4 97.7 95.8 92.6 91.1 92.9 92.9 94.5 93.1 
5 Infant survival rate per 1000 100 99.9 100.0 99.8 99.1 98.6 99.0 98.7 98.9 97.5 
6 Human development index 100 96.2 94.6 87.4 84.8 84.6 83.8 N/A N/A 78.4 
7 University students per 10000 pop. 100 108.1 87.8 63.7 91.5 56.5 54.7 55.9 37.6 N/A 
8 Telephones per 100 pop. 100 98.5 70.8 68.1 63.8 31.2 43.7 40.0 17.9 6.8 
9 Internet hosts per 100000 pop. 100 30.3 50.8 14.0 8.7 6.9 3.2 4.2 2.5 0.3 
10 Mobile phones per 100 pop. 100 92.0 89.7 23.7 9.2 15.6 7.7 10.0 4.7 0.8 
11 Cars per 1000 pop. 100 53.2 90.2 49.7 49.2 26.6 31.8 36.5 5.4 6.9 
Source: Table 12 
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Development distances with respect to GDP per capita have been examined above. 
Comparing these disparities with disparities in the next two indicators, exports of goods and 
imports per capita, shows an interesting picture. Except for Slovenia, the magnitude of the 
relative static disparities for exports of goods per capita and imports per capita is for all other 
analysed countries even greater than for GDP per capita.  This is an important but worrisome 
finding. Openness of the economy should be one of the vehicles for growth and reduction of 
development distances. The situation is further weakened by the present position on the 
current account as indicated in Table 11. All analysed countries showed in 1999 current 
account deficit higher than 3 per cent of GDP. In the strategy of development of these 
countries foreign trade in goods and services and generally the openness of the economy 
should be given much higher priority. A summary impression over the selected three 
economic indicators indicates that the development distances are large. For the transition 
countries the average value of the three indices (EU15=100) is above 70 only for Slovenia, for 
Croatia is close to 30, for other countries below 20.  
 
For the four selected social indicators static disparities are much smaller. Human development 
index for 1998 is 0.875 for Greece and 0.861 for Slovenia. For other countries, for which 
UNDP estimates are available, it ranges from 0.795 for Croatia to 0.76 or Albania. UNDP 
(2000) classified these countries in high human development group (Greece and Slovenia), 
occupying rank 25 and 27 out of 174 countries. Other countries are classified in the medium 
human development group, occupying the following positions: Croatia 49, Bulgaria 60, 
Romania 64, Macedonia 69, and Albania 94. For FR of Yugoslavia and Bosnia and 
Herzegovina UNDP did not provide the estimate of the human development index. 
 
Life expectancy is an important basic summary indicator in the field of social indicators. Here 
life expectancy for females is analysed. Static relative disparities look rather very small, the 
indices in comparison with EU15 average range from 92 upwards. For infant survival rate the 
corresponding indices show even smaller differences. There is no doubt that the development 
distances in the social field are less than in the economic field, this conclusion was established 
also for other Central and Eastern European transition countries (Sicherl, 1999b). However, if 
one would rely only on the conclusions based on the conventional relative static measures of 
disparity, the magnitude of the development distances in this domain would be seriously 
underestimated and the importance of progress in these fields of concern in the overall 
strategy critically misjudged. The estimation of time distances for these two indicators shows 
a very different picture (Table 14) and leads to qualitatively different policy conclusion. The 
differences of a few percentage points, when evaluated in relative static terms, turned out to 
be development distances in the order of magnitude of 10 to 30 years.  
 
Table 14. Backward looking S-distances in years for life expectancy (female) and infant 

survival rate (EU15 = 0, - time lead ahead of EU15, + time lag behind EU15) 
 

 Indicator EU15 GRE SLO CRO BLG ROM MAC FRY BIH ALB 
4 Life expectancy (female) 0 -1.8 11.5 17.9 28.1 34.8 27.3 27.2 22.0 26.7 
5 Infant survival rate per 1000 0 3.2 0.0 6.4 20.1 25.2 21.9 22.9 21.7 34.7 

Source: own calculations 
 
The opposite relation between the conventional static percentage differences and the time 
distances is established for the fast growing infrastructure indicators. For Internet hosts per 
capita and mobile phones per 100 inhabitants the percentage gap is very large, while the time 
distances with EU15 are much smaller than for economic and social indicators. 
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Growth and transition 
 
The use of conventional term transition economies to describe the difference in the situation 
in Greece and in the other analysed countries may need some further elaboration. It is used in 
the narrow meaning of transition from the previous socialist system towards market based 
capitalist system. This black and white distinction is of course a great simplification. Within 
the capitalist system there are substantial differences in the institutional arrangements and in 
the value systems, as illustrated in seven cultures of capitalism by Hampden-Turner and 
Trompenaars (1993). Equally on the other side there were large differences, e.g. between the 
central planning system in the USSR and the market oriented self-management system in the 
former Yugoslavia. The use of the conventional term transition economies should thus not 
imply that such differences are neglected but rather simply to indicate that in other analysed 
coutries the development transition, which also characterizes the situation in Greece, is 
combined with the above mentioned transition of the political and socio-economic system.     
 
For the analysis of development distances in such circumstances the conventional economics 
of transition focuses only on one part of the story. There is no doubt that institutions matter 
and that the general direction of transition in the narrow sense of the word is firmly 
established. But for the actual success in reducing development distances there are other 
factors of production and complex interrelationships that determine the actual performance, 
besides the following of a not precisely defined set of institutional arrangements. One such 
example of excessive bias in favour of subjective evaluation of the progress in the direction of 
transition like degree of privatization and deregulation and underplaying the statistical 
indicators of the level of development is WIFO (1999). Besides the subjective evaluation of 
such progress which are given excessive weight and which due to lack of space cannot be 
commented here, one of their conclusions places Slovenia in a position that it would need 
about 15 to 20 years to reach the average GDP per capita level of the three less developed EU 
members, Spain, Portugal and Greece. Based on Eurostat data, Slovenia is in 1998 for this 
indicator at par with Greece, less than one year behind Portugal and about 5 years behind 
Spain. One should know that in the EU development distances and the related policy 
measures like structural funds are evaluated on the official Eurostat data rather than on a 
quoted outdated data set, though this may not be liked by some political circles (Sicherl, 
1999f). Gligorov (2000) rightly emphasized that the acquisition of the institutions is a 
developmental and not just a transitional task. 
 
By comparing Greece and Slovenia on the basis of data presented in this paper and on the 
basis of The World Competitiveness Yearbook (IMD, 2000) a more balanced evaluation of 
indicators of economic performance and institutional factors can be made. In the IMD study 
Greece occupies rank 32 and Slovenia rank 35. Of the eight groups of competitiveness input 
factors Slovenia is ahead of Greece in four groups (domestic economy, people, infrastructure, 
management) and behind Greece in four groups (science and technology, finance, 
internationalization and government). This coincides with the results in this paper, where 
Slovenia was ahead of Greece in the selected economic indicators. It is understandable that by 
going through the accession process Slovenia has still to cover some way in implementing 
institutional adjustments to the EU rules and procedures, as well as in implementing some 
reforms of government and public administration. The fact that Slovenia is still in the process 
of transition in this wider sense of trying to satisfy in the near future the conditions to join EU 
as a full member is reflected in some lower values of predominantly �soft� indicators. 
However, insisting that one should estimate the position of a country predominantly or even 
exclusively on the basis of �transition� indicators would be a serious mistake both in 
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evaluating development distances or growth potential. In terms of �hard� indicators Sicherl 
and Vahčič (2000) showed that in comparisons of Spain, Portugal and Greece with Slovenia 
for 12 selected indicators, out of the 36 cases of comparison Slovenia was in about half of 
them ahead, and in about half of them behind these three EU member countries. The average 
time distance in both directions was less than 5 years  
 
Results of comparison between Greece and Slovenia in the IMD study and here adequately 
confirm the position that there are two sides of the coin and that transition processes, in the 
narrow meaning of the term, and development processes should not be considered as 
identical. China has for a long period of time enjoyed high growth performance without going 
through all of the transition requirements �prescribed� by transition economics. There are 
further considerations that show that a more sophisticated development strategy than that is 
required. One is that for the candidate countries the third parallel track to development and 
transition is added. This is specific transition towards the legal framework of the EU. Some 
other countries will follow that path. This means that the simplistic prescription of 
deregulation has not been the proper advice, it should promote removing obstacles to 
entrepreneurship through re-regulation according to development needs and not laissez faire. 
 
But there is a much deeper trend of change taking place in the world. All countries, not only 
those that followed the path of transition in the narrow meaning of change from a socialist 
system to capitalist system, need to adjust to the challenges of technological change and 
globalisation. Institutions will always be an important factor of development, but they will be 
changed institutions and arrangements, and the path dependency implied in transition 
economics will have to undergo serious examination. Not only should the focus on 
development and growth be much more important, also the process should be understood as a 
process of transformation and re-regulation that is considerably broader and more demanding 
than just transition in the narrow sense or even transition to the EU institutional and legal 
framework.    
 
Also, the nexus between growth and inequality is again at the forefront of economic and 
social policy considerations. 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 (2000) 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.   
 
The importance of social consensus on development strategy, that is needed to carry out 
specific reforms, indicates what may be one of the greatest obstacles for successful recovery 
of the countries in the region that are still below their 1989 production levels. There is a 
negative experience from the former Yugoslavia and a positive experience of Ireland. In the 
former Yugoslavia one of the strategic mistake was that with regard to the reduction of 
development disparities there was too much preoccupation with the relative static position of 
different regions and confrontation about allocation of resources instead of concentrating on 
development issues (Sicherl, 1992). Nicholls (2000) emphasized the importance to work out a 
social consensus where the country should be heading and how to get there, concluding that 
one of the main keys to the successful development of Ireland was that it after years of 
disputes finally set up a Social Partnership in 1987.  
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Summary and conclusions 
 
The results of the statistical overview presented in the paper depend on the quality of the data 
provided by the major international agencies and institutes. To the extend that the indicator 
GDP per capita can be used as a synthetic indicator of the economic aspect of the level of 
development, development distances among the analysed countries and with the EU15 are 
large. It was established that the development distances for GDP per capita at purchasing 
power parity in 1998 can be summarised as follows:  the average value for EU15 is about 70 
per cent of the value for the USA, in turn the value for Slovenia and Greece was about 70 per 
cent of the average for EU15, while the value for Croatia as the highest among the other 
analysed countries amounted to about 46 per cent of the value for Slovenia and Greece, and 
about 33 per cent of the average for EU15.  
 

Table 15. Static development distances for selected economic indicators: 
GDP per capita 1998, exports and imports per capita around 1999 (EU15 = 100) 

 
EU15 = 100 USA GRE SLO CRO BLG ROM MAC FRY BIH ALB  
140-149 1           
130-139            
120-129            
110-119            
100-109           EU15 average 

90-99            
80-89   3         
70-79  1 1, 2         
60-69            
50-59            
40-49  3          
30-39    1        
20-29    3 1 1 1     
10-19  2  2 3  2, 3  3 1  

0-9     2 2, 3  2, 3 2 2, 3  
      Indicators: 1. GDP per capita (PPP), 2. Exports per capita, 3. Imports per capita. 
 
Table 15 summarises the relative static position of the analysed countries in relation to the 
EU15 average for the three selected economic indicators. In addition to GDP per capita, 
exports and imports of goods per capita are used to indicate the openness of the economy and 
performance in this respect. Greece and Croatia have also substantial foreign exchange 
revenues from tourism. This means that indicator 3 (imports per capita) may present the 
overall picture in this respect better. However, it is important to emphasise that in all 
countries, with the exception of Slovenia, the distance for the indicator 2 (exports of goods 
per capita) from the EU15 average is even greater than that for GDP per capita. Slovenia 
outperforms all other countries in terms of exports and imports of goods per capita by such 
margin that it could not be attributed to the small size of the country alone. Growth of the 
economies in the region will very much depend on their ability to expand their foreign trade. 
On the one hand, their competitiveness and performance should be strengthened, while at the 
same time they should be helped with easier access to the foreign markets and other measures. 
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Development distances of the analysed countries to EU15 and among themselves can be 
measured also in time distances as a complementary view to the conventional static measure 
of disparities above. Table 16 summarises time distances for GDP per capita. The earlier 
conclusion is confirmed also when expressed in terms of time distances. Slovenia and Greece 
are lagging behind EU15 average in 1998 for about 20 years, about as much as EU15 average 
is lagging behind the USA. The lags in time between Slovenia and Greece, on the one hand, 
and all other countries in the region, on the other, are even larger than that between the USA 
and EU15 or EU15 and Slovenia and Greece.  
 

Table 16. Backward and forward looking S-distances for GDP per capita (years) 
 
A. How many years earlier was the 1998 level of the lower unit achieved in the compared unit: 

 
USA vs. EU15 about 20 years 
EU15 vs. Slovenia and Greece about 20 years 
Greece vs. Croatia about 30 years 

 
B. How many years are needed that the 1998 level of the EU15 average will be achieved 

(under an assumption that in these countries GDP per capita will grow by 5 per cent per year): 
 

Slovenia 7 years 
Greece  7 years 
Croatia  23 years 
Bulgaria  29 years 
Romania 26 years 
Macedonia  32 years 
Albania  40 years 

 
Another illustration of the magnitude of development distances for GDP per capita is a 
forward-looking hypothetical calculation of the years needed that a given country would reach 
the 1998 level of the EU15 average under an assumption that its GDP per capita would grow 
by 5 per cent per year in the future. Table 16B shows the outcome of such calculation. Except 
for Slovenia and Greece, even under such favourable assumptions the time distances remain 
large. 
 
None of these countries was in the recent past able to grow that fast for such period of time. 
One of important points is that there is no automatic convergence process going on as 
suggested by the new growth theory in general terms. This may be valid only under 
assumptions that all other conditions are equal. Both the institutional conditions and the 
development level were quite different than in the EU. The decade of transition brought about 
additional problems, not to mention the human and material damage caused by fighting and 
refugees in several countries in the region. In all analysed countries in transition GDP and 
GDP per capita fell below its 1989 level and at the lowest point of depression their levels of 
GDP fell to the points that were first experienced in these countries already 15-25 years ago. 
This evaluation is based on national series of GDP in constant prices in Table 4 for Slovenia, 
Croatia, Bulgaria and Romania. In view of the past developments in the region it may be 
unfortunately safe to assume that such a conclusion holds in different degrees also for 
Macedonia, FR of Yugoslavia, Bosnia and Herzegovina, and Albania. If time series in 
constant purchasing power parities would be available, the situation may be different in 
quantitative terms, but the qualitative conclusion would still hold. These countries suffered a 
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major setback on their development path. This caused further increase in development 
distances with the EU countries and among themselves, which were substantial already at the 
end of 1980s. 
 
Tables 17 and 18 summarise the static development distances for selected social and 
infrastructure indicators. The static disparities for social indicators are considerably smaller 
than the disparities for the economic indicators in Table 15. This is important as it is possible 
to conclude that disparities in welfare are less than in the production performance. It also 
means that if the relative position of transition economies were to be analysed predominantly, 
if not exclusively, on GDP per capita this would mean overemphasizing the disparities 
(Sicherl 1999b) and overlooking fields of concern with greater similarities. However, the 
analysis of time distances for two social indicators in Table 14 also revealed that using 
percentage differences alone underestimates the difficulty in catching up for life expectancy 
and infant survival rate, for six countries the respective time distance was larger than 20 years.      
 

Table 17. Static development distances for selected social indicators 
 (EU15 = 100) 

Indicators: 4. Life expectancy (female), 5. Infant survival rate, 6. Human development index   
7. University students per 10000 pop. 
 

Table 18. Static development distances for selected infrastructure indicators 
 (EU15 = 100) 

 
EU15=100 GRE SLO CRO BLG ROM MAC FRY BIH ALB  
110-119           
100-109                   EU15 average

90-99 8, 10 10, 11         
80-89           
70-79  8         
60-69   8 8       
50-59 11 9 11        
40-49    11  8 8    
30-39 9    8 11 11    
20-29   10  11      
10-19   9  10  10 8   

0-9    9, 10 9 9, 10 9 9, 10, 11 8, 9, 10, 11  
Indicators: 8. Telephones per 100 pop., 9. Internet hosts per 10000 pop., 10. Mobile phones per 100 pop. , 
11. Cars per 1000 pop. 
 

EU15=100 GRE SLO CRO BLG ROM MAC FRY BIH ALB  
110-119           
100-109 4, 5, 7 5 5             EU15 average 

90-99 6 4, 6 4 4, 5, 7 4, 5 4, 5 4, 5 4, 5 4, 5  
80-89  7 6 6 6 6     
70-79         6  
60-69   7        
50-59     7 7 7    
40-49           
30-39        7   
20-29           
10-19           

0-9           
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For the analysed communication, information and transport infrastructure indicators two 
conclusions can sum up the situation. First, static relative disparities for stationary telephones 
per 100 people and cars per 1000 people show smaller disparities than GDP per capita, the 
exceptions are Bosnia and Herzegovina and Albania for both, and Greece for cars per capita. 
For mobile phones per 100 people and especially for Internet hosts per 10000 people the 
relative static disparities are larger than those in GDP per capita, the only exceptions in the 
positive direction are Greece and Slovenia for mobile phones per capita. Second, for this 
group of indicators the perception of disparities in terms of time distance is again very 
different than that based on measures of relative static disparity; only that for this group the 
situation is opposite to that for social indicators in Tables 14 and 17.  
 
Because of the very high rates of growth in these two indicators the time distances are very 
small compared to those for the analysed economic and social indicators. For internet hosts 
per 10000 people time distance behind Slovenia is 3 years for Greece, 3.9 years for Croatia, 
4.4 years for Bulgaria, 4.6 years for Romania, 4.9 years for FRY, 5.2 years for Macedonia, 5.5 
years for Bosnia and Herzegovina; EU15 average is 2.1 years ahead of Slovenia. For mobile 
phones the ease of acquisition lead to extremely high rates of growth and correspondingly 
smaller time distances. The time distance behind Slovenia is 1.1 years for Croatia, 1.8 years 
for Romania, 2.4 years for Bulgaria, Macedonia and FRY; Slovenia is in turn lagging behind 
Greece for 1 months, and behind the EU15 average for 2 months. 
 
One important conclusion of this paper is methodological. If one is concerned with 
development distances in general, 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 in the first part 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 provides 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 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 embodied in countless databases in different fields of concern 
for socio-economic research is not left unutilized. 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. 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 broader notion of the overall degree of disparity. Higher 
efficiency and thus higher growth from given resources may mean smaller time distances and 
thus greater cohesion and reduced development distances among and within countries. It was 
shown that the degree of disparities may be very different in static terms and in time, and that 
also the conclusions about convergence should be examined in both dimensions. 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 that will suit their particular interest.  
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The conclusion about the direction of change in disparities among the republics of the former 
Yugoslavia changes significantly when the dynamics of the situation is brought into 
discussion. Relative static disparities decreased for about 2/3 of the indicators and increased 
only for about 1/3 of 20 analysed indicators. However, that is only one part of the story and, if 
not complemented by the time distance analysis that takes into account also growth effects, it 
would lead to one-sided conclusions. Over time the increased inefficiency lead to a fall of 
growth rate in all republics, which in turn increased time distances between them. There was 
some convergence in static terms and a simultaneous divergence in the time dimension of 
disparities. Thus different parts of the country were drifting apart for some time as indicated 
by time distance analysis. Though the decisive reasons for disintegration of the former 
Yugoslavia were political, this broader analytical framework offers additional understanding 
that the cohesion was already for some time adversely influenced by increased time distances.   
Lower growth rates should in general be a signal to politicians that an increase in the degree 
of disparity may be felt and that social tension may be increasing and cohesion decreasing.  
 
During the transition depression the former socialist countries analysed in this paper worsened 
their relative position with the EU in both dimension. This setback can also be expressed in 
terms of own development path; at their lowest points of decline they have for GDP reached a 
level that they themselves have experienced from 15 to 25 years ago. The real problem is that 
their recovery is slower than expected. Of the seven countries analysed here only Slovenia 
reached its 1989 level of GDP in 1997, all others are in 1998 still substantially below their 
1989 GDP levels.    
 
This paper has in a more detailed manner confirmed the grouping of these countries by World 
Bank and UNDP. UNDP classified Greece and Slovenia in the high human development 
group, others in medium human development group. World Bank similarly puts Greece and 
Slovenia in the high-income group, others in the middle-income group (Croatia in the upper 
middle income, others in the lower middle income group). The development distances 
between these two groups (Slovenia and Greece in the first group, and others in the second 
group) are large. In absolute terms the difference in GDP per capita between Slovenia and 
Greece and Croatia is nearly twice the difference between Croatia and Albania within the 
second group. For GDP per capita it was shown that time distance between Slovenia and 
Greece, on the one hand, and all other analysed countries, on the other, is even larger than the 
time distance between EU15 average and Slovenia and Greece. This analysis further confirms 
the definition of the South East Europe region by the World Bank (2000) for the purpose of 
the regional strategy, which excludes Greece and Slovenia.    
 
The fact that adverse circumstances have left the aggregate production in countries of the 
second group still below their pre-transition levels indicates a possibility that these countries 
could grow faster for some time than would be their long term potential, and faster than the 
first group or the EU15 average. Such was the experience of developed countries after the 
Great Depression or after the World War II. However, this is not an easy task and one should 
not count on some automatic convergence process. The success will depend on the countries 
whether they will be able to find the social consensus to effectively carry out the necessary 
reforms and adjustments, and on the help of the international community. As mentioned 
before, in the emerging knowledge economy there is a need for integrating the strategies of 
firms, social partners and policy makers. It is a major undertaking for these countries, which 
have experienced so many shocks in the recent past, to overcome distrust within and between 
countries and position them again on an efficient development path. However, the opportunity 
is there.   
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Notes 
 
                                                 
1For a given level of XL, XL = Xi(ti) = Xj(tj), S-distance measures the time separating unit (i) and unit (j) for the 
level XL 

Sij(XL) = ∆T(XL) = ti(XL) - tj(XL) 
 
where T is determined by XL. There are at least four ways in which one can read off or estimate the values of S-
distance for the past. The first one simply compares data in table, then for a given value (level of the indicator) 
finds the two points in time indicating when such indicator value was achieved in the two compared units, and 
subtracts the time values to arrive at the value of S-distance. This is simply a statistical fact and one does not 
need to bring into the picture any assumptions about the respective rates of growth or catching-up hypothesis. 
The second method is similar, one can from a figure of trends of the compared series select a given level of the 
indicator, read off from the figure the respective times and calculate the corresponding time distances. The third 
method is an extension of the second method to the X � Y scatter diagram. For any selected level of the indicator 
(X or Y in our simple example) one needs only to subtract the time subscripts for the two compared units to 
obtain the time distance for that level of the chosen indicator.    
 
In all three methods of estimating time distance mentioned, S-distance is calculated from original data (with 
some possible interpolation and extrapolation) without referring to any other information than levels of the 
indicator and time subscripts. This is a confirmation of the statement that one deals with the (n+1) dimension in 
a multidimensional space of n variables, which was always there but left unexplored. 
 
The fourth possible method of estimating the value of S-distance is based on a possible integration of static and 
intertemporal comparisons. When the respective measures relate to the appropriate period and levels, the 
relationship is obvious 

iijLij rtRXS /)(ln)( = , 
where r represents the corresponding average rate of growth, and R represents the static ratio between the values 
of the indicator for the two units at time (t). This method is particularly useful for calculation of forward looking 
time distances, although it can be used also as an approximation in calculating backward looking time distances. 
For backward looking S-distance the corresponding average rate of growth is that of the more developed unit ri, 
for forward looking S-distances it is the average rate of growth of the indicator for the less developed unit in the future rj. To 
calculate the time needed for full equalization the result depends on the initial static disparity and the difference between the 
two growth rates:  

)/()(ln ijijij rrtRSE −= . 
 
 
 
2 Sources:   

1. GDP per capita (ppp, US$) 
OECD, National Accounts Statistics and Main Economic Indicators, various years; FRY, BIH: no data  

2. Exports per capita (fob, US$) 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB (1999): WIIW; EU15, GRE (1999): Eurostat 

3. Imports per capita (cif, US$) 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB (1999): WIIW; EU15, GRE (1999): Eurostat 

4. Life expectancy (female), years 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB (1998): WB WDI 2000; EU15, GRE (1998): Eurostat 

5. Infant survival rate per 1000 
BLG, MAC, ROM (1999), CRO, SLO (1998): WIIW; FRY, BIH, ALB (1998): UNDP-Human 
Development Report 2000; GRE, EU15 (1998): Eurostat 

6. Human development index (HDI) 
For all countries (1998): HDR 2000; FRY, BIH: no data 

7. University students per 10000 pop. 
MAC, BLG (1999), CRO, ROM, FRY (1998), SLO (1997): WIIW; BIH (1998): UNDP Human 
Development Report Bosnia and Herzegovina 1998; ALB: no data; GRE (1997), EU15 (1996): Eurostat 

8. Telephones per 100 pop. 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB, GRE, EU15 (1999): International 
Telecommunications Union 
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9. Internet hosts per 10000 pop. 

BLG, SLO, ROM, GRE, EU15, CRO, MAC, FRY, ALB, BIH (1999): RIS and International 
Telecommunications Union 

10. Mobile phones per 100 pop. 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB, GRE, EU15 (1999): Mobile Communications 
International 

11. Cars per 1000 pop. 
CRO, SLO, BLG, ROM (1998): WIIW; MAC, FRY, BIH, ALB (1996): WB, The Road to Stability and 
Prosperity in South Eastern Europe; GRE (1997), EU15 (1996): Eurostat 
 

12.  Share of agriculture in total GD 
MAC, SLO, CRO, BLG, ROM, ALB (1999), FRY, BIH (1998): WIIW; GRE (1998): IMF; EU15 
(1996): Eurostat 

13.  Share of gross fixed capital formation (GFCF) in total GDP 
MAC, BLG, SLO, ROM, CRO (1999), FRY (1998): WIIW; BIH � Gross Domestic Investment (1999): 
WB, The   Road to Stability and Prosperity in South Eastern Europe; ALB � Gross Domestic 
Investment (1999): IMF; GRE (1998): IMF; EU15 (1997): Eurostat 

14.  Share of EU15 in total exports 
BLG, CRO, SLO, MAC, ROM, , ALB, EU15, GRE (1999): IMF - Directions of Trade Statistics; BIH 
(1999): WIIW and IMF - Directions of Trade Statistics  

15. Share of EU15 in total imports 
BLG, CRO, SLO, MAC, ROM, ALB, EU15, GRE (1999): IMF - Directions of Trade Statistics; FRY 
(1999): WIIW; BIH (1999): WIIW and IMF - Directions of Trade Statistics 

16. Current account balance (% of GDP) 
BLG, CRO, SLO, MAC, ROM, FRY, BIH, ALB (1999): WIIW; GRE (1999): OECD - Economic 
Outlook; EU15 (1997): Eurostat 

 
 
 
 
 


