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Definitions of two concepts, degree of inequality and convergence, are broadened by the concept of 
time distance to incorporate the time dimension of disparity. A novel statistical measure S-distance 
makes the new insight quantifiable. The degree of disparities is measured in two dimensions: existing 
static measures are left unchanged, complemented by proximity in time. This can lead to very different 
analytical and policy conclusions, also about the interrelationship between growth and inequality. 
Empirical examples of application are presented for disparities among world regions, countries within 
such region, regions within countries and for income groups by percentiles.  
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1. INTRODUCTION 
 
The time perspective, which no doubt exists in human perception when comparing 
different situations, is systematically introduced both as a concept and as a 
quantifiable measure. Since events are dated in time, in time series comparisons, 
regressions, models, forecasting and monitoring, the notion of time distance always 
existed as a "hidden" dimension. In order to systematise and formalise the approach 
and define an appropriate statistical measure for operational use amendments to the 
present state-of-the-art are needed on two levels: conceptual and analytical.  
 
First, a broader theoretical framework is required. The conventional approach does 
not realise that, in addition to the disparity (difference, distance) in the indicator 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. Second, a statistical measure S-distance has been defined 
to suggest a possibility how the broader concept and reference framework can be 
measured in operational terms and how such a measure can to be integrated with the 
conventional statistical measures. 
 
Within the scope of this paper only a few issues can be dealt with. Especially 
implications of the multidimensional concept of disparity for subjective perceptions, 
policy and welfare issues can only be mentioned (for these see e.g. Sicherl 1992 and 
1997b). The paper is meant to provide an outline of the novel approach to analysis of 
a neglected dimension of disparities, to suggest an additional view of the problem and 
of the convergence process, and to present empirical examples of disparities at four 
different levels: regions of the world, countries within a region, regions within a 
country, and income groups by percentiles. These examples serve predominantly to 
show how this dimension could be added to existing approaches, i.e. to raise new 
questions about the conceptual, analytical and policy issues, rather than provide a 
thorough analysis of the substantive problems of these cases.  
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2. APPLICATION OF S-DISTANCE AS A NOVEL STATISTICAL 
MEASURE TO OBTAIN A BROADER VIEW OF DISPARITIES AND 
ENRICHED SEMANTICS 

 
2.1 Definition 
 
Time distance in general means the difference in time when two events occurred. We 
define a special category of time distance, which is related to the level of the analysed 
indicator. The suggested statistical measure S-distance measures the distance 
(proximity) in time between the points in time when the two compared series reach a 
specified level of the indicator X. The observed distance in time (the number of years, 
quarters, months, days, minutes, 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. 
  
For a given level of XL, XL = Xi(ti) = Xj(tj), and the S-distance, the time span 
separating unit (i) and unit (j) for the level XL,, will be written as 
  
                Sij(XL) = ∆T(XL) = ti(XL) - tj(XL)          (1) 
 
where T is determined by XL. In special cases T can be a function of the level of the 
indicator XL, while in general it can be expected to take more values when the same 
level is attained at more points in time, i.e. it is a vector which can in addition to the 
level XL be related to time. Three subscripts are needed to indicate the specific value 
of S-distance: (1 and 2) between which two units is the time distance measured and 
(3) for which level of the indicator (in the same way as the time subscript is used to 
identify the static measures). In the general case also the fourth subscript would be 
necessary to indicate to which point in time it is related (T1,T2,...,Tn). 
 
The sign of the time distance comparing two units is important to distinguish whether 
it is a time lead (-) or time lag (+) (in a statistical sense and not as a functional 
relationship)1 
 
  Sij(XL) = -Sji(XL) .      (2) 
 
2.2 Time Distance – a generic concept like relative disparity or growth rate 
 
Using the comparison between two units it will be shown that the idea of time 
distance goes together very naturally with the existing concepts of static disparity at a 
given point in time and the notion of the growth rate over time. Even more, it was the 
missing link that can now integrate the three measures into a formally consistent 
analytical framework. 
 
Table 2.2.1 provides a schematic example for such comparison for a given indicator. 
Row one is the most frequently used type of comparative analysis; levels of the 
indicator at a given point in time are compared. In such comparison two points are 
used, for each of them we have three elements of information: (i) the respective level 
of the indicator, (ii) to which unit it belongs, and (iii) at what time it happened. In this 
case unit as well as time (since it is constant for static comparison) serve as 
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identifiers, while the levels are used to calculate the static difference. Row two 
compares two levels of the indicator for each unit at two points in time, separately for 
each unit, which means that one calculation indicated in row two refers to unit 1, and 
another to unit 2. The simplest example would be growth rate for unit 1 and growth 
rate for unit 2. Here the unit is the identifier, while the numerical values on levels and 
time are used in calculating this measure.  
 
These two steps are standard procedures. The first one represents the static type of 
comparison; the second one measures the dynamic properties of the indicator for each 
unit separately. Following the same logic, for the novel statistical measure S-distance, 
in row three level is the same, level and unit serve as identifiers, and time is used for 
calculating time distance. It is remarkable that the notion of time distance, which can 
be in principle developed from the same information used in steps one and two, has 
not been developed theoretically and as a standard statistical measure. 
  

Table 2.2.1 
Points of comparison for static difference, 

change over time and time distance 
(comparing two units)  

 
 TIME UNIT LEVEL Measure 
TIME same 2 2 static difference
UNIT 2 same 2 change over time
LEVEL 2 2 same time distance 
 
While there may be different problems involved in the calculation of these three types 
of measures, in terms of availability and comparability of data, in principle these three 
types of measure can be integrated into a formally consistent analytical framework. 
There are alternative ways of doing this, following from the distinction between 
backward looking (ex post) and forward looking (ex ante) time distances. They relate 
to different periods, past and future, the first belongs to the domain of statistical 
measures based on known facts, the second is important for describing the time 
distance outcomes of the results of alternative policy scenarios for the future. A very 
important relationship shows that, ceteris paribus, time distance is a decreasing 
function of the magnitude of the growth rate of the indicator.  This conclusion shows 
that the S-distance as a dynamic (temporal) measure of disparity offers a perspective 
which can be quite distinct from that provided by static measures (Sicherl, 1992). 
 
 
3.  OVERALL DEGREE OF DISPARITY DEPENDS ON TWO DIMENSIONS: 
PROXIMITY IN TIME AND PROXIMITY IN INDICATOR SPACE 
 
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 the urban area was in 1985 50 per 
cent higher than in the rural area) 
and the time distance (e.g. that the time lag amounted to 20 years, as the 1985 level 
of the per capita income in the rural area was achieved in the urban area already in 
1965). Either cannot in itself describe the complex notion of the overall degree of 
disparity. 
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Let us assume for simplicity that the rate of growth of the analysed indicator is the 
same for both compared regions, but different for three variants (1 per cent, 2 per cent 
and 4 per cent). The ratio between the urban and the rural values is 1.5 in all three 
variants. Conventional relative static measures would describe these three 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, 20 years for the 2 per cent growth, and 10 years for the 4 per 
cent growth rate. 
 
In this example (Sicherl, 1992) for the higher growth alternative, looking backward, 
the rural per capita income in 1985 was equivalent to the urban per capita income in 
1975. Assuming a scenario that the rate of growth will remain unchanged, looking 
forward the 1985 urban per capita income can expected to be reached by 1995. For 
the low growth variant, the rural per capita income in 1985 was at the 1945 level of 
urban per capita income. The level of urban per capita income for 1985 is to be 
reached only in 2025. It is highly improbable that people would 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, it will be shown in specific examples presented that the broader conceptual 
and analytical framework can lead to very different conclusions than conventional 
static analysis not only in quantitative but also in qualitative terms. Time distance 
framework has the potential to provide new understanding of the situation for a 
variety of situations in economics, politics, business and statistics, asking new 
questions and formulating new hypotheses. 
 
 
4. CONVERGENCE VIEWED IN TWO DIMENSIONS: IN TIME AND IN 
INDICATOR SPACE 
 
Convergence usually implies a decrease in terms of relative static measures (ratio or 
percentage) over time. 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). 
Therefore, convergence (divergence) should be discussed in two dimensions: closer 
(farther) in ratio and closer (farther) in 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. 
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Table 4.1 shows now 9 different combinations of a static measure of disparity and 
time distance. In this table ratio of the levels of the analysed indicator is used as a 
possible choice of static measures of disparity. However, other static measures of 
disparity could be used also in this classification in line with the preference of the 
researcher or policy maker.  In the table one can find on the diagonal the three cases 
where the static measure and the time distance lead to the same qualitative conclusion, 
i.e. a unanimous conclusion of convergence in the sense that the proximity is 
increasing 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 4.1 
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    ↓↓↓↓  

  
For instance, the case of analysis of disparity for GDP per capita among Austrian 
regions, discussed in Section 5.3, which shows that the relative static disparity 
remained approximately unchanged while the time distance increased substantially, 
would be classified as case 4 in Table 4.1. In this conceptual framework this would 
mean an increased degree of overall disparity for this indicator, while the 
conventional measures like Gini coefficient, coefficient of variation or relative mean 
deviation would lead to a conclusion of approximately unchanged degree of disparity 
over the analysed period of over three decades.   
 
 
5. SOME EMPIRICAL EXAMPLES OF ANALYSES AT DIFFERENT 
LEVELS OF AGGREGATION: WORLD, COUNTRIES, REGIONS AND 
INCOME GROUPS BY PERCENTILES 
 
5.1 The time dimension of disparity for GDP per capita between major regions of 
the world 
 
International comparisons are subject to problems of accuracy, coverage and 
comparability of data, and the conclusions should be approached with the necessary 
caution. Our purpose is to show the time dimension of the inequality in the world. 
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Table 5.1.1: World and Regional Averages: GDP per Capita, 1820-1992: Sample 

and Non-Sample (199 countries) 
(1990 Geary Khamis Dollars) 

Time Western 
Europe 

Western 
Offshoots 

Southern 
Europe 

Eastern 
Europe

Latin 
America 

Asia & 
Oceania

Africa World 
Average

1820 1292 1205 804 772 679 550 450 651 
1870 2110 2440 1108 1085 760 580 480 895 
1900 3092 4022 1572 1373 1077 681 500 1263 
1913 3704 5237 1750 1690 1439 742 575 1539 
1929 4385 6653 2153 1732 1932 858 660 1806 
1950 5126 9255 2021 2631 2487 765 830 2138 
1955 6393 10527 2521 3067 2760 946 924 2505 
1960 7676 10813 2820 3705 3077 1088 1006 2792 
1965 9248 12843 3706 4350 3368 1275 1125 3251 
1970 11079 14372 5092 5202 3883 1621 1275 3768 
1975 12299 15665 6203 5922 4534 1859 1324 4119 
1980 14187 17782 6629 6263 5177 2134 1407 4533 
1985 15178 19513 6860 6487 4791 2529 1353 4797 
1986 15560 19887 7056 6671 4890 2590 1351 4882 
1987 15926 20337 7364 6666 4939 2704 1335 4980 
1988 16492 20918 7617 6740 4889 2863 1347 5125 
1989 16929 21226 7820 6745 4830 2950 1351 5197 
1990 17272 21261 8092 6397 4735 3031 1336 5204 
1991 17351 20767 8178 5488 4788 3139 1317 5154 
1992 17387 20850 8287 4665 4820 3252 1328 5145 
Source: A. Maddison, Monitoring the World Economy, 1820-1992, OECD Paris, 1995, p.228. 
 
Thus we appreciate the possibility to use long time series of GDP per capita in 
comparable prices. The data source that we use in this section is Maddison (1995), 
which should be consulted for original data sources and assumptions. Table 5.1.1 
presents only part of data from this source, which gives yearly values from 1950 on 
and all values were used in calculating the time distance values. Maddison breaks 
down 199 countries into seven regions (the region 'Western Offshoots' is composed of 
USA, Canada, Australia and New Zealand).   
 
Time distance (S-distance) values for these regions from the average value of GDP 
per capita for the world as a whole are presented in Table 5.1.2. To obtain as many 
crossings as possible in calculating time distances, different rules are used for world 
regions above and those below the world average. For above-the-average regions the 
base level of GDP per capita, for which the S-distance in Table 5.1.2 is calculated, is 
the average world level for the respective year and the time distances in the table have 
a negative sign indicating time lead for these regions. For below-the-average regions 
the base level for calculating time distance is their own level of GDP per capita, time 
distances have a positive sign indicating how many years these regions are lagging 
behind the average (e.g. the level of GDP per capita for Asia&Oceania in 1992 was 
achieved in the world as a whole in 1965, indicating a time distance of 27 years). 
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Table 5.1.2: Time distance (S-distance) for GDP per capita from the world                                    
average in years (- time lead, + time lag) 

Time Western 
Europe 

Western 
Offshoots 

Southern 
Europe 

Eastern 
Europe 

Latin 
America 

Asia & 
Oceania 

Africa World 
Average 

1870 #N/A #N/A -35 -30 28 #N/A #N/A 0 
1900 #N/A -78 -20 -11 15 74 #N/A 0 
1913 -78 -79 -15 -6 5 74 #N/A 0 
1929 -78 -85 -14 4 -4 67 107 0 
1950 -79 -92 7 -12 -13 107 93 0 
1951 -77 -89 1 -10 -10 99 89 0 
1952 -76 -87 0 -10 -9 89 88 0 
1953 -75 -86 0 -9 -7 83 87 0 
1954 -75 -85 0 -9 -7 82 83 0 
1955 -73 -84 0 -8 -5 81 83 0 
1956 -72 -83 -1 -7 -4 78 83 0 
1957 -72 -84 -1 -7 -4 78 83 0 
1958 -71 -84 -2 -8 -4 75 84 0 
1959 -71 -84 -2 -7 -5 75 82 0 
1960 -69 -83 -1 -7 -4 74 81 0 
1961 -69 -83 -1 -7 -5 77 82 0 
1962 -67 -83 -1 -8 -5 76 82 0 
1963 -66 -83 -2 -8 -4 73 80 0 
1964 -63 -81 -2 -9 -3 67 78 0 
1965 -62 -80 -3 -9 -1 64 76 0 
1966 -60 -78 -3 -9 -1 62 77 0 
1967 -60 -78 -4 -9 -1 62 79 0 
1968 -59 -77 -4 -9 -1 61 77 0 
1969 -57 -76 -4 -9 -1 58 73 0 
1970 -56 -75 -5 -10 -1 52 69 0 
1971 -55 -74 -6 -8 -1 51 70 0 
1972 -53 -74 -6 -9 -2 49 70 0 
1973 -50 -72 -7 -9 -1 44 71 0 
1974 -51 -73 -8 -10 -2 45 71 0 
1975 -52 -74 -9 -11 -3 43 72 0 
1976 -50 -74 -9 -12 -4 41 71 0 
1977 -49 -74 -10 -12 -4 37 71 0 
1978 -47 -73 -10 -12 -5 34 73 0 
1979 -46 -74 -11 -13 -5 32 73 0 
1980 -47 -75 -12 -14 -5 30 73 0 
1981 -48 -75 -13 -15 -6 31 75 0 
1982 -49 -77 -14 -16 -8 31 76 0 
1983 -49 -77 -15 -17 -8 31 79 0 
1984 -46 -77 -15 -17 -1 30 80 0 
1985 -44 -77 -16 -17 0 30 81 0 
1986 -43 -77 -17 -18 0 30 82 0 
1987 -41 -77 -17 -18 0 28 84 0 
1988 -38 -76 -18 -18 2 27 84 0 
1989 -39 -76 -19 -19 4 27 85 0 
1990 -40 -77 -20 -20 6 27 87 0 
1991 -41 -79 -21 -21 6 27 88 0 
1992 -42 -80 -22 8 7 27 89 0 
Source: Own calculations based on data in Table 5.1.1 
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In view of the general problem of comparability of data, one should not assign much 
importance to small differences in inequality measures. It is interesting to observe that 
in 1992 the time lead of 'Western Offshoots' against the world average was about 80 
years, while the time lag of Africa behind the world average was about 90 years. The 
region with the highest and the lowest values are in terms of time distance about 
equally separated from the world average in different directions. This was even more 
true in earlier decades, in the last ten years the time lag for Africa has been increasing. 
 
The greatest improvement after World War II was achieved in Asia&Oceania, which 
was in 1952 practically together with Africa lagging world average by about 90 years. 
By 1992 the time lag was reduced to 27 years. Eastern Europe dropped at the 
beginning of transition from a position above the world average to that below the 
average and is by this data set positioned approximately equal with Latin America, 
about 8 years behind the world average. Southern Europe shows a lead of about two 
decades, and Western Europe a lead of about four decades, against the world average.  
 
Table 5.1.3: Different measures of disparity in GDP per capita  
 

Time distance in years (S-distance, - time lead, + time lag)  
 1913 1952 1973 1992 

Western Europe (WE) -77.9 -76.0 -50.2 -41.9 
Western Offshoots (WOF) -79.5 -87.3 -71.9 -80.0 
Southern Europe (SE) -15.1 0.3 -6.7 -21.8 
Eastern Europe (EE) -6.2 -9.6 -9.2 8.3 
Latin America (LA) 4.7 -8.8 -1.2 6.7 
Asia & Oceania (AO) 74.4 89.4 44.3 27.0 
Africa (AF) #N/A 87.5 70.7 88.9 
World Average (AVG) 0 0 0 0 

    
Static relative difference in per cent (world=0)   

 1913 1952 1973 1992 
Western Europe (WE) 141 140 198 238 
Western Offshoots (WOF) 240 340 290 305 
Southern Europe (SE) 14 -1 46 61 
Eastern Europe (EE) 10 18 39 -9 
Latin America (LA) -7 11 6 -6 
Asia & Oceania (AO) -52 -63 -56 -37 
Africa (AF) -63 -62 -68 -74 
World Average (AVG) 0 0 0 0 

    
Static absolute difference in dollars (world=0)   

 1913 1952 1973 1992 
Western Europe (WE) 2165 3220 8166 12242 
Western Offshoots (WOF) 3698 7857 11952 15705 
Southern Europe (SE) 211 -23 1892 3142 
Eastern Europe (EE) 151 419 1622 -480 
Latin America (LA) -100 254 264 -325 
Asia & Oceania (AO) -797 -1449 -2322 -1893 
Africa (AF) -964 -1440 -2812 -3817 
World Average (AVG) 0 0 0 0 
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Figure 5.1.1 shows the degree of disparity in two dimensions for 1992, and Table 
5.1.3 presents three measures of disparity (time distance, percentage difference and 
absolute differences) for the analysed world regions for 1913, 1952, 1973 and 1992. 
Since after the World War II there were no major worldwide depressions, four of the 
regions ('Western Offshoots', Western Europe, Southern Europe and Asia&Oceania) 
have shown mostly uninterrupted growth, including the world average. Latin America 
and Africa reached their maximum values of GDP per capita in 1980, though the fall 
was not very pronounced. The fall in Eastern Europe after 1989 of about 30 per cent, 
however, is in numerical terms similar to the Great Depression sixty years ago2. 
 
The deterioration of the previous relative position of these three regions has also some 
effect on the methodological features of time distance calculations. As S-distance is 
defined for a given level of the indicator, there may be more than one intersection for 
time series of a given unit. The most interesting choices are the first, the last or the 
intersection with the minimum value of S-distance. The choice among them depends 
on the decision of the user, i.e. which of them is most appropriate for analysis of the 
case under scrutiny. For instance, for Eastern Europe the sudden fall of GDP per 
capita in 1992 can produce two possible estimates of S-distance. If the 1992 value for 
EE is the base for comparison with the world average series, this value was achieved 
by the average series already 8 years ago. If the 1992 value of world average would be 
the base to compare with the EE series, time distance would be less than one year. 
 
Absolute differences between the more developed and less developed regions have 
been increasing, only for Asia&Oceania in the subperiod 1973-1992 the absolute 
difference to the world average declined. This region has also the greatest population 
weight, so that any improvements in the summary measures of the degree of 
inequality in the world is coming from the improvements taken place in the value of 
GDP per capita for this region.   

Figure 5.1.1 Time distances and static differences for GDP per capita 
from the world average for 1992
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5.2 Disparities in GDP per capita between countries: EU and CEE countries 
 
Eurostat (1998) has recently issued the comparison of GDP per capita at current prices 
and exchange rates and current prices and purchasing power standards for the 
European Union and ten CEE (Central and Eastern European) Candidate Countries for 
the period 1993-1997. The difference between the two series is substantial: GDP per 
capita at current prices and exchange rate in 1997 e.g. Slovenia attained only 43 per 
cent of EU15, while for GDP per capita at current prices and purchasing power 
standards it reached 68 per cent of EU15 (an increase from 62 per cent in 1993). The 
static comparison of GDP per capita in these terms has been amply discussed in the 
press and in various reports. Here we shall add a new view in comparative analysis. In 
Table 5.2.2. the calculated values of ex post S-distance show the lag in time of the 
below the average EU member countries and selected candidate countries for the 
period 1993-1997. The most interesting conclusion is that all of the below the average 
members of the EU have in these five years experienced decrease in the time lag 
behind the EU average. In other words, convergence was in this indicator and in this 
period taking place also in time. The reduction of S-distance was especially 
pronounced for Ireland and Finland. 
 
 Table 5.2.1: GDP per capita at current prices and purchasing power  
  standards (EU15=100) 
            

 1993 1994 1995 1996 1997 
1 LUX 164 168 168 163 166 
2 DAN 109 111 113 114 115 
3 BEL 115 115 114 113 113 
4 AUT 112 112 111 113 112 
5 DEU 108 110 110 111 110 
6 FRA 108 107 107 105 104 
7 NED 103 104 107 104 105 
8 ITA 101 102 103 102 101 
9 SVE 98 99 101 100 98 

10 UK 99 99 96 98 100 
11 FIN 91 91 96 96 99 
12 IRL 83 88 93 93 96 
13 ESP 78 77 77 77 78 
14 PRT 68 70 70 70 71 
15 GRE 64 65 67 68 69 
16 EU15 100 100 100 100 100 
17 SLO 62 64 65 67 68 
18 CZE  60 62 64 63 
19 SVK 40 41 43 45 47 
20 HUN 45 45 45 46 47 
21 POL 33 34 36 38 40 
22 EST 32 31 32 34 37 
23 ROM 30 31 32 34 31 
24 LIT   28 29 30 
25 LAT 25 25 25 26 27 
26 BG 28 28 28 25 23 

 Source: Eurostat, Statistics in Focus, Economy and Finance, 28/1998 
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Table 5.2.2 Lag in time (years) behind the EUR15 average for GDP per capita 
for below the average member countries and candidate countries (1993-1997) 

 
 Time distance for GDPpc (ppp) in years Change 
         

Country  1993 1994 1995 1996 1997  1997-1993 
         
EUR15  0.0 0.0 0.0 0.0 0.0  0.0 
         
SVE  3.1 0.4 #N/A 0.0 0.8  -2.3 
UK  2.5 0.4 1.6 1.1 0.0  -2.5 
FIN  5.3 5.6 1.6 2.0 0.4  -4.9 
IRL  8.3 6.5 5.1 4.9 1.9  -6.4 
ESP  11.6 11.4 11.2 11.5 11.1  -0.5 
PRT  17.6 16.8 17.0 17.6 15.4  -2.3 
GRE  20.5 20.3 18.6 18.0 18.2  -2.3 
         
SLO  21.1 21.0 19.4 18.9 18.6  -2.5 
CZE  22.4 22.2 22.2 20.4 21.2  -1.2 
SVK  30.9 30.8 30.3 29.7 29.1  -1.8 
HUN  28.5 28.8 29.2 29.0 29.1  0.6 
POL  36.6 35.2 34.1 33.5 33.0  -3.5 
EST  37.8 38.9 37.7 35.8 34.5  -3.3 
ROM*  40.4 38.9 37.7 35.8 39.2  -1.1 
LIT*  46.1 45.9 43.0 41.9 40.5  -5.6 
LAT*  47.7 47.5 47.5 46.3 44.7  -2.9 
BG*  43.1 43.0 43.0 47.9 51.2  8.0 
 Source: Own calculations of S-distance based on data in Eurostat, Statistics in Focus, Economy and 

Finance, 28/1998 
*Calculated by backward extrapolation of GDP per capita for EU average before 1960.   
 
Also most of the analysed ten candidate countries have shortened the time lag, except 
for Hungary where the time distance stayed approximately constant, and Bulgaria, for 
which the time distance increased substantially. The values of GDP per capita at 
purchasing power parity for Romania, Lithuania, Latvia and Bulgaria in this period 
were lower than the value of EU average for 1960. This means that the backward 
looking S-distance was more that 37 years (difference between 1997 and 1960). The 
estimates in Table 5.2.2 are obtained by backward extrapolation of values for EU 
average before 1960. Two comments may be in order here. First, the quality of the 
conclusions depends on the quality of the Eurostat estimates. Second, the disparity 
between candidate countries and the EU are for many other indicators considerably 
smaller than for GDP per capita. Since welfare cannot be related only to income, the 
relative position of people in different countries should be analysed over a larger 
number of economic and social indicators (Sicherl, 1999).  
 
Figure 5.2.1 shows the disparities between EU member countries and selected 
candidate countries for GDP per capita in 1997. Such a figure is a very vivid 
presentation tool in two dimensions: percentage difference and S-distance from EU 
average. Figure 5.2.2 elaborates on the distinction between ex post and ex ante 
versions of S-distance mentioned earlier. Under a scenario of 4 per cent rate of growth 
of GDP per capita for candidate countries, the lag in time at the level of GDP per 
capita for EU average in 1997 would be further shortened, though still substantial. 



 13

 
 
Figure 5.2.1 

 
 
Figure 5.2.2 

Distances in time (projected) at the level of EU15 average GDP per capita 
for 1997; Scenario: growth rate 4% CEEC
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 5.3 Disparities in GDP per capita between regions: Austrian regions (1961-1992) 
 
Regional disparities in GDP per capita in Austria for the period 1961-1992 will be 
used as an example to show how the conclusions about the regional disparities over 
time based on the dynamic conceptual and analytical framework described above can 
differ substantially from the conclusions based only on conventional static relative 
measures of disparity. The time series data on GDP per capita for nine Austrian 
regions were provided from the WIFO database and have been expressed in constant 
prices.  
 
Table 5.3.1.  Relative static disparity from Austrian average: ratio (AUT=1) 
 

No. YEAR BUR CAR LOA UPA SAL STY TYR VOR VIE AUT RMD 
1 1961 0.57 0.81 0.89 0.95 1.01 0.85 0.93 1.06 1.37 1 0.18 
2 1962 0.58 0.81 0.87 0.96 1.02 0.82 0.94 1.08 1.40 1 0.19 
3 1963 0.58 0.79 0.87 0.95 1.03 0.81 0.95 1.11 1.40 1 0.19 
4 1964 0.58 0.8 0.89 0.96 1.05 0.80 0.95 1.11 1.39 1 0.19 
5 1965 0.55 0.82 0.87 0.95 1.07 0.81 0.99 1.10 1.40 1 0.19 
6 1966 0.56 0.82 0.87 0.95 1.07 0.79 1.01 1.10 1.40 1 0.19 
7 1967 0.59 0.82 0.87 0.94 1.07 0.79 1.00 1.08 1.41 1 0.19 
8 1968 0.57 0.82 0.86 0.93 1.07 0.79 1.01 1.07 1.42 1 0.20 
9 1969 0.58 0.83 0.84 0.94 1.08 0.79 1.00 1.05 1.43 1 0.20 
10 1970 0.58 0.84 0.84 0.95 1.08 0.79 0.99 1.05 1.43 1 0.20 
11 1971 0.57 0.82 0.85 0.97 1.12 0.79 1.02 1.07 1.39 1 0.19 
12 1972 0.59 0.82 0.87 0.97 1.15 0.79 1.02 1.08 1.37 1 0.19 
13 1973 0.58 0.85 0.86 0.96 1.16 0.83 1.00 1.07 1.34 1 0.17 
14 1974 0.59 0.85 0.88 0.99 1.11 0.84 0.99 1.03 1.32 1 0.15 
15 1975 0.6 0.83 0.88 0.98 1.09 0.82 1.01 1.04 1.35 1 0.16 
16 1976 0.62 0.82 0.89 0.97 1.08 0.82 0.98 1.05 1.37 1 0.17 
17 1977 0.61 0.81 0.86 0.98 1.11 0.81 0.98 1.07 1.37 1 0.17 
18 1978 0.64 0.81 0.87 1.00 1.10 0.80 0.98 1.09 1.36 1 0.17 
19 1979 0.61 0.83 0.87 1.01 1.10 0.81 1.00 1.08 1.35 1 0.16 
20 1980 0.61 0.83 0.86 0.98 1.10 0.82 1.01 1.09 1.37 1 0.17 
21 1981 0.63 0.83 0.85 0.98 1.10 0.81 1.01 1.10 1.37 1 0.17 
22 1982 0.63 0.83 0.86 0.98 1.11 0.80 1.01 1.08 1.37 1 0.17 
23 1983 0.61 0.82 0.86 0.99 1.12 0.80 1.00 1.06 1.39 1 0.18 
24 1984 0.61 0.83 0.86 0.97 1.11 0.80 1.01 1.05 1.41 1 0.18 
25 1985 0.6 0.81 0.84 1.00 1.09 0.80 1.00 1.04 1.42 1 0.18 
26 1986 0.62 0.81 0.86 0.96 1.11 0.79 1.00 1.06 1.43 1 0.19 
27 1987 0.62 0.79 0.86 0.97 1.10 0.77 1.01 1.06 1.45 1 0.19 
28 1988 0.63 0.79 0.86 0.98 1.10 0.78 0.99 1.04 1.44 1 0.19 
29 1989 0.62 0.81 0.85 0.97 1.11 0.78 0.99 1.04 1.44 1 0.19 
30 1990 0.63 0.8 0.85 0.96 1.09 0.79 1.00 1.02 1.44 1 0.19 
31 1991 0.63 0.81 0.85 0.96 1.10 0.78 1.00 1.03 1.44 1 0.19 
32 1992 0.63 0.79 0.85 0.95 1.12 0.78 1.01 1.02 1.44 1 0.19 

 RMD = Relative mean deviation     
         
 BUR=Burgenland CAR=Carinthia LOA=Lower UPA=Upper-Austria   
 SAL=Salzburg STY=Styria TYR=Tyrol VOR=Vorarlberg   
 VIE=Vienna AUT=Austria     

 
Table 5.3.1 shows the relative static disparity in GDP per capita expressed as a ratio to 
the average level for Austria in a given year (Austria=1). One can conclude in general 
that in the observed period of about three decades there have been no substantial 
changes in relative position of the analysed regions. A closer examination may find 
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that there has been some decrease in relative static disparity until mid 1970s and some 
increase after that, but the overall relative static disparity was very similar in 1962 and 
1992. Relative mean deviation as the summary measure of disparity used here showed 
very little change. Hofer and Woergoetter (1993) also state that a convergence pattern 
- if any - would take place with a very slow pace. Thus the conventional approach 
shows essentially unchanged regional disparities. 
 
In a dynamic conceptual and analytical framework the overall evaluation of the 
situation looks quite different. Obviously, the conclusion about the static dimension of 
regional disparities is telling one part of the story. Time distance analysis describes 
another dimension of perceiving and measuring regional disparities, which is strongly 
influenced by the differences in the growth rates of GDP in Austria in different 
subperiods of the analysed three decades. The base level of GDP per capita for which 
the time distance between a given region and the country average has been calculated 
is different for above-the-average and for below-the-average units. For above-the-
average regions the base level is the average level for Austria for the respective year 
and the time distances in Table 5.3.2 have a negative sign indicating time lead for 
these regions. For below-the-average regions the base level for calculating time 
distance is their own level of GDP per capita, time distances have a positive sign 
indicating how many years these regions are lagging behind the average (e.g. the level 
of GDP per capita for Burgenland in 1975 was achieved in Austria as a whole in 
1962, indicating a time distance of 13 years). 
 
The respective time distances between regions and average for Austria for the 
analysed indicator GDP per capita show that substantial changes have taken place 
during the period and that the time distances have increased substantially between 
1974 and 1992. For instance, Burgenland was in 1974 lagging behind the average for 
about 12 years, in 1992 the lag was about 20 years. Similarly, in 1974 Vienna was in 
GDP per capita about 7 years ahead of the average for Austria, in 1992 the lead was 
more than 15 years (the average GDP per capita for Austria was attained in Vienna 
already in 1976). Figure 5.3.1 gives a visual presentation of the two dimensions of 
disparity, in time and in percent, for the analysed period. After 1973, when the period 
of rapid growth has ended, time distances between regions in Austria have been 
increasing in general. While there have been only minor changes in the static relative 
position of Austrian regions, in terms of time they have become more and more apart. 
 
In this type of graph time distance is on the horizontal axis, and static difference in 
percent on the vertical axis. It is possible to use other static measures of disparity on 
the vertical axis, like absolute differences, ratios or logarithms of static differences. 
While the ratio of scales, for the time axis and the axis on which various measures of 
static differences are presented, can be determined only by knowing the subjective 
relative importance which people assign to the time dimension and to the static 
dimension of disparity, it is plausible to assume that a situation with the same static 
degree of static disparity and a smaller time distance would be preferable to the same 
degree of static disparity and larger time distance. Broadly speaking, the farther away 
a point in the graph is from 0,0 (the point of full equality), the greater the overall 
degree of disparity, which is a weighted combination of the static and the temporal 
dimension.  
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Figure 5.3.1 indicates that for all three regions presented (and for other regions, 
except Salzburg and Vorarlberg, see Table 5.3.2) time distances have increased 
substantially in the last two decades. For Burgenland, Carinthia and Styria time lag 
increased between 1974 and 1992 for 8 - 9 years, and time lead for Vienna for the 
same magnitude. Also the summary measure of time distances weighted by 
population weights, mean S-deviation (for definition and elaboration see Sicherl, 
1978), increased from 3.6 years in 1974 to 8.9 years in 1992. These developments 
show that the possibility of divergent diagnoses and conclusions based on relative 
static measures alone and on the broader conceptual and analytical framework 
encompassing also the time distance measure, are not only an infrequent theoretical 
phenomenon but also rather a common occurrence of significant theoretical and 
political importance. 
 
 Table 5.3.2. Time distances for GDP per capita from the Austrian average: 
 S-distance (in years: - time lead, + time lag) 
 

No. YEAR BUR CAR LOA UPA SAL STY TYR VOR VIE AUT Mean S-
deviation 

1 1961 #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A #N/A 0 #N/A 
2 1962 #N/A #N/A #N/A #N/A -0.7 #N/A #N/A #N/A #N/A 0 #N/A 
3 1963 #N/A #N/A #N/A 1.9 -0.7 #N/A #N/A #N/A #N/A 0 #N/A 
4 1964 #N/A #N/A #N/A 0.9 -0.7 #N/A 1.1 -1.9 #N/A 0 #N/A 
5 1965 #N/A #N/A #N/A 1.5 -1.4 #N/A 0.7 -2.6 #N/A 0 #N/A 
6 1966 #N/A #N/A 3.5 1.2 -1.5 #N/A -0.1 -2.7 #N/A 0 #N/A 
7 1967 #N/A #N/A 3.9 1.8 -2.1 #N/A 0.0 -3.3 #N/A 0 #N/A 
8 1968 #N/A 5.7 4.5 2.2 -2.2 6.8 -0.2 -2.7 #N/A 0 #N/A 
9 1969 #N/A 5.0 4.2 1.1 -1.2 5.9 -0.1 -1.3 #N/A 0 #N/A 
10 1970 #N/A 3.7 3.6 0.7 -1.2 5.1 0.1 -0.8 -8.0 0.0 #N/A 
11 1971 #N/A 3.8 2.9 0.6 -1.6 5.1 -0.3 -1.1 -7.7 0.0 #N/A 
12 1972 #N/A 3.5 2.7 0.7 -1.8 4.5 -0.4 -1.2 -7.2 0.0 #N/A 
13 1973 #N/A 3.3 3.1 0.9 -2.2 3.7 -0.2 -1.5 -7.2 0.0 #N/A 
14 1974 12.3 3.7 3.0 0.2 -2.7 3.8 0.3 -1.9 -7.0 0.0 3.6 
15 1975 13.0 5.1 3.9 1.7 -3.7 5.4 -0.4 -3.0 -8.0 0.0 4.8 
16 1976 11.9 5.3 3.9 0.7 -4.2 5.5 0.5 -0.9 -8.1 0.0 4.6 
17 1977 11.8 5.7 4.5 0.4 -4.5 5.7 0.5 -1.1 -8.4 0.0 4.7 
18 1978 11.9 6.8 5.3 1.0 -3.0 7.0 1.4 -2.1 -9.4 0.0 5.5 
19 1979 12.3 6.2 5.2 -0.1 -2.8 6.8 0.0 -2.3 -9.6 0.0 5.2 
20 1980 12.5 6.6 4.7 0.7 -3.4 7.0 -0.3 -2.5 -10.1 0.0 5.4 
21 1981 13.1 7.5 7.2 1.8 -4.5 8.2 -1.4 -3.7 -11.2 0.0 6.7 
22 1982 13.8 8.3 6.5 2.6 -5.4 9.3 -2.2 -4.3 -12.1 0.0 7.3 
23 1983 15.0 9.2 7.2 0.5 -4.8 10.0 -0.4 -4.5 -12.1 0.0 7.1 
24 1984 15.7 8.5 7.7 1.7 -5.6 10.6 -0.5 -5.2 -12.7 0.0 7.7 
25 1985 16.6 9.7 8.8 0.1 -6.1 9.8 -0.2 -5.6 -13.1 0.0 7.7 
26 1986 16.9 10.3 8.2 2.4 -6.8 10.9 -0.4 -6.3 -13.7 0.0 8.4 
27 1987 17.7 11.4 8.7 2.4 -7.3 12.0 -0.3 -2.9 -14.0 0.0 8.7 
28 1988 17.7 11.7 8.8 0.6 -5.3 12.1 0.3 -2.0 -13.3 0.0 8.2 
29 1989 18.3 10.6 7.0 0.9 -3.6 12.1 0.3 -1.3 -13.6 0.0 7.7 
30 1990 18.4 11.2 6.7 1.3 -2.8 11.3 0.1 -1.3 -14.0 0.0 7.6 
31 1991 19.1 9.7 6.9 1.8 -3.4 12.3 -0.1 -1.1 -14.6 0.0 8 
32 1992 19.9 12.7 7.4 3.1 -4.2 13.1 -0.7 -1.9 -15.5 0.0 8.9 

          
 BUR=Burgenland CAR=Carinthia LOA=Lower- UPA=Upper-Austria   
 SAL=Salzburg STY=Styria TYR=Tyrol VOR=Vorarlberg   
 VIE=Vienna AUT=Austria      
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Figure 5.3.1 

 
 
 
For instance, for the NUTS 1 regions in Italy the static relative mean deviation was 
practically the same in 1980 and 1993, while the mean S-deviation with constant 
population weights was 6.4 years in 1980 and 12.1 years in 1993.  Similarly, while 
gross material product per capita was in 1974 in the less developed republics and 
autonomous provinces in the former Yugoslavia lagging behind the more developed 
regions for about 12 years (Sicherl, 1975), in 1989 after stagnation in 1980s the 
backward looking time distance amounted to more than 30 years. Since we know that 
in most European countries the growth rates of GDP per capita have been higher in 
the post-war period until 1973, it can be expected that, ceteris paribus, lower growth 
rates would result in increased time distances. Rather than an exception, under these 
circumstances similar problems can be facing policy makers in many countries. The 
deterioration of economic conditions resulting in a lower rate of growth would 
probably lead to a feeling of increased overall degree of disparity and an increased 
degree of social tensions. The conventional relative static measures would in these 
cases not lead to such a conclusion as the degree of relative static disparity was in 
these cases largely unchanged (Sicherl, 1996). 
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5.4 Disparities in income distribution by percentile in the UK (1961-1991) 
 
Goodman and Webb (1994) provide estimates of household equivalent income before 
housing costs per week in January 1994 prices by percentiles for the period 1961-
1991. For time distance comparisons monetary data should generally be expressed in 
real terms. With this data it is possible to present an illustration of the time distances 
that existed between the levels of weekly income for various percentiles and the 
implied time distances for the case when for a given level of income no comparison 
can be made within the three decades covered by data. Namely, the differences 
between some percentiles are much larger than 30 years.  
 
Goodman, Johnson and Webb (1994a) show that Gini coefficient started to increase 
after 1977 and that a much greater and more prolonged increase in inequality than 
anything that was experienced during the two preceding decades has taken place over 
the 1980s. We shall not prepare here any further substantive analysis of distribution of 
income by size in the U.K. beyond the illustration of the time dimension of inequality 
involved. One of the summary measures of the distribution is the interquartile range 
(for definitions of time distance in case of distributions see Sicherl, 1978). The first 
conclusion about the U.K. distribution is that the time distance between the first and 
the third quartile is more than 30 years as the value for the first quartile of 140.53 
pounds in 1991 is lower than the income of 168.01 pounds in 1961 for the third 
quartile. On the basis of calculations, together with the necessary extrapolations, 
presented in Table 5.4.1 one can say that the time distance for the interquartile range 
of the U.K. income distribution is between 35 and 40 years. 
       
Table 5.4.1 and Figures 5.4.1 and 5.4.2 provide further illustrations of static measures 
and time distances of respective percentiles from the median, for 1977 and 1991. The 
static ratio Ri is self-explanatory, showing increased inequality as established in 
Goodman, Johnson and Webb (1994a). For the respective columns of time distances 
one should notice that on the basis of available data, i.e. known facts from the past, 
only the time distance to the percentiles closer to the median can be calculated. 
Numbers for time distance printed in italics are approximations beyond the available 
data set on the assumption of an average rate of growth outside that period. The time 
distances for below-the-median and above-the-median are calculated by the same rule 
as it was used in Section 5.3 for regions in Austria. As mentioned before, the 
interquartile range in 1977 would be about 35 years and about 40 years in 1991. The 
time lag between P05 and P95 can be thus approximated as 73 years in 1977 and 97 
years in 1991. Such illustrations could serve as an additional presentation tool for 
policy debate in terms that are easily understandable by general public, though some 
politicians may not like such an added description of reality and its effect on public 
opinion. Forward looking time distances could be different, depending on the 
assumptions about the future rates of growth of income in different percentiles. Such 
analysis could be used in similar fields, like wage income for different qualifications 
or gender differences (Sicherl, 1989). 
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Figure 5.4.2. Distribution of income in the UK 
Static disparity and time distance for 1991

P05
P15

P25
P35

P45
MED

P55

P65

P75

P85

P95

0.00

0.50

1.00

1.50

2.00

2.50

3.00

-50 -40 -30 -20 -10 0 10 20 30 40 50

S-distance (years): - time lead, + time lag

S
ta

tic
 r

el
at

iv
e 

di
sp

ar
it

y 
(M

E
D

=1
)

Figure 5.4.1. Distribution of income in the UK 
Static disparity and time distance for 1991
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Table 5.4.1 Static ratios and S-distances from median (UK, 1977 and 1991) 
 

  1977 1977 1991 1991 
No. Percentile Si [years] Ri [ratio] Si [years] Ri [ratio] 

1 P05 39 0.53 49 0.40 
2 P15 28 0.66 35 0.54 
3 P25 21 0.76 25 0.65 
4 P35 13 0.85 8 0.79 
5 P45 10 0.94 4 0.93 
6 MED 0 1.00 0 1.00 
7 P55 -9 1.05 -4 1.08 
8 P65 -13 1.18 -6 1.24 
9 P75 -14 1.33 -13 1.48 
10 P85 -22 1.54 -24 1.82 
11 P95 -34 1.97 -48 2.59 
 
 
6. CONCLUSIONS AND POLICY IMPLICATIONS 
 
The novel methodology offers a new perspective to the problem, an additional 
statistical measure, and a presentation tool for policy analysis and debate that is 
readily understood by policy makers, media and general public. The policy 
implications will be especially important for inequality issues within countries, where 
the interrelationships between growth and inequality is one of the most important 
considerations of development policy and cannot be detached from political 
considerations.  
 
The above analytical exposition and empirical examples pose a serious question 
whether the professionals, which for comparative analysis use mainly conventional 
static measures of disparity like coefficient of variation, standard deviation, or Gini 
coefficient, should not look for a broader dynamic conceptual and analytical 
framework suggested in this paper. This is not a question of a greater precision in 
empirical analysis; it is first and foremost a question of the more complex perception 
of disparities and the policy consequences, which arise from using a broader dynamic 
analytical framework. 
 
S-distance as a statistical measure has two big advantages, and poses certain problems 
in its estimation that is in some cases more complex than calculation of static 
measures 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 could have considerable 
impact on public opinion. The second big advantage of this approach is that the results 
and conclusions based on the two-dimensional analysis add new information while 
none of the earlier results are lost or replaced.  
 
Even if one would not accept the hypothesis that the overall degree of inequality is a 
weighted combination of the static and temporal dimension of inequality, S-distance 
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can be used as a descriptive statistical measure to offer an additional view of the 
situation3. This has been done in the four empirical examples presented above. Since 
time is one of the most universally used units of measurement, measures expressed in 
time are comparable between indicators, fields of applications and units of 
comparison4. For instance, one can illustrate the difference between the two ends of 
income distribution in the UK by stating that the time distance in this case is about as 
much as the lag of GDP per capita for Africa behind world average, or the lead of 
'Western Offshoots' against world average. A very important qualitative conclusion 
was that with respect to convergence or divergence. There is the need for more 
flexible and varied semantics in discussing convergence and divergence in two 
dimensions: closer (or more apart) in static measures(s) and closer (or more apart) in 
time. In the case of Austrian regions the conventional static relative measures would 
lead to a conclusion that the degree of disparity remained unchanged. The broader 
conceptual and analytical framework makes a different conclusion of significant 
theoretical and political importance: the relative static dimension was unchanged, but 
the time dimension of disparities increased substantially. 
 
If this theory is right in suggesting that people take into account also time distance as 
one element of their subjective evaluation of the (overall) degree of disparity, a new 
set of hypotheses with important economic, social and political consequences follows.  
Some other interesting questions for growth and welfare theory, and the related policy 
issues can be raised. A high rate of growth is also an instrument for reducing 
disparities at least in the time distance dimension. Efficiency without adverse 
distribution effects is in this framework important also for the degree of cohesion5, 
and inefficiency has negative economic and political consequences also in this 
respect. 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.  
 
In the conventional theory the trade-off between growth and inequality is emphasised. 
In this framework a high growth rate (with appropriate distribution policy) and greater 
efficiency can lead to new hypotheses. 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. 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).  
 
In short, time distance concept and measure can be usefully applied to many issues in 
economics, politics, business and statistics. They provide for new insights, a broader 
outlook and enriched semantics for analysis and decision-making, and for possibilities 
to explore new perspectives and hypotheses in a dynamic context that cannot be 
adequately dealt with without the new concept.  
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NOTES 
                                                 
1 The earlier definition of S-distance (see e.g. Sicherl, 1975, 1978 and 1992) used positive sign for time 
lead and negative sign for time lag. With the generalisation of application of the time distance concept 
and S-distance measure to short term economic analysis (deviations in regressions, models, forecasting 
and monitoring, for which e.g. Sicherl 1997a can be consulted), for a more clear two-dimensional 
graphical presentation of deviations between actual and estimated values it was found to be more 
convenient to assign the negative sign to time lead and positive sign to time lag, as it is done in 
equations (1) and (2). 
 
2 For a comparative analysis of the depth of transition depression and the speed of recovery from it with 
some earlier depressions in developed countries see Sicherl (1998b). 
  
3 This application is by no means restricted to the field of comparisons among countries and regions in 
development and welfare fields. Sicherl (1998a) briefly outlines the role of time distance measure in 
time series comparisons, regressions, models, forecasting and  monitoring. By analogy this 
methodology could be applied to numerous similar problems in business at the micro and corporate 
levels (e.g.  in monitoring by comparing production and financial targets with actual implementation). 
 
4 Time distances  are also very useful in presenting and communicating the results and consequences of 
different scenarios, in target setting and in following their implementation. Let us assume that policy 
scenario A will project a value of Gini coefficient of 0.44 and policy scenario B of 0.42. It will be 
rather difficult to convey the importance of the difference in Gini coefficients to politicians or general 
public. If in addition to Gini coefficients the results of the scenarios would be described also by stating 
that policy scenario A means a time distance of 15 years of regional disparity and scenario B 12 years, 
it would no doubt make the message much more clear. 
 
5 This leads to a very important policy conclusion. In this framework for the analysis of convergence 
and the degree of cohesion in the EU it will be important also how fast and not only how much faster 
than the EU average will the less developed countries (regions) and the potential member countries 
grow in the future. The fact that high growth rates reduce, ceteris paribus, the time distance is another 
indication that the conflict between the objectives of growth and distribution is often exaggerated, and 
that the real problem is the quality of growth in relation to the interest of the population as a whole and 
not the growth in itself (see Sicherl, 1980). 
 


