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The paper examines global inequality from a much broader perspec-
tive than is usually understood. Six composite indices of basic needs and
an aggregate economic index are constructed for two years, 1970 and
1980, by using a relatively new data-analytic technique called “Wroclaw
taxonomic method .’ It is obsetved that international inequality in terms
of basic needs indices is conspicuously higher than that on overall
cconomic index, and in many cases, the inequality worsened over the
past decade. The economic inequality however improved slightly during
the period.

I. Introduction

Perspectives on global inequality depend upon the manner in which
the evidence is compiled and interpreted. Thus inter-country differences
in basic needs provision may portray a more optimistic picture vis-i-vis
inter-country per capita income differences. This is the essential point
which was expounded in an insightful contribution by Ram (1982).1 More
specifically, Ram obsetved that:

“Two facts stand out quite clearly. Fitst... intes-counuy inequality in
meeting basic needs is much smaller than income inequality... Second,

* We are grateful to an anonymous referee for his useful comments. Any remaining
ertors are, of coutse, our responsibility. '

** Department of Economics and Statistics, National University of Singapore, Kent Ridge,
Singapore, and Division of Asian and International Studies. Griffith University. Australia,
respectively, i )

1 This view has also been stressed by others — see for example, Leipziger and Lewis
{1980), Hicks (1979), World Bank (1980). However, Ram’s study reptescats the most com-
prehensive eross-country analysis of this topical issue.
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while income inequality across countties has increased, inequality in the
provision of basic needs has declined perceptibly in respect of lieracy,
life expectancy and physician supply... Thus, it seems fair to say that,
during the last two decades, cross-country income inequality and ine-
quality in the fulfillment of basic needs have changed significantly but
in opposite directions, the former increasing while the latter declined.”

The purpose of this note is to re-examine global inequality from a
much broader perspective than used in Ram’s study.>

Our empirical investigation suggests 2 mixed picture of trends in intet-
national inequality. To preview the conclusion: inter-country inequality in
the provision of basic needs is higher than comparable inequality in
economic indicators. More importantly, international inequality in the
ptovision of basic needs has, with a few exceptions, worsened ‘beetween
1970 and 1980, while global inequality in terms of economic indicators
has improved slightly over the same period.

. Mcthod and Data

We use a relatively new data-analytic technique called “Wroclaw
taxonomic method’? which is able to reduce a number of measures per-
taining to 2 variable into a composite index. Thus, for example, if there
are ‘n’ measures (where n>>1) which may be used to represent the nutri-
tional status of a country, then the above technique can combine and ag-
gregate them into an overall index. The advantage of this method lies in
the need to avoid a multiplicity of measures and thus allows one to pro-

‘vide 2 parsimonious representation of the available evidence.? This is pat-

ticularly useful in the case of cross-country analysis. In the presence of

2 Ram used the L-index ro estimate inter-countty differences in income and basic needs in-
dicatots. For the methodology used in this study, sec text. Ram's sample size consisted of
100 countties using data drawn from the 1960.78 perid. The cureent study uses data from
127 countries based on rhe 1970-80 period. We would like to emphasize that our study does
not necessarily constitute a reconsideration of the Ram hypothesis because out resules will in-
variably differ given thar we use a different methodology, somewhat larger sample and dif-
ferent rime period.

3 The method was originally developed by a group of Polish mathematicians in the early
fifties and its fitst systematic application to development srudies was made by Harbison et
al, {1970). Applications were also made earlier for making international as well as inter-
regional comparisons of development in a number of UNESCO studies, For a partial list of
these, see UNESCO, “*Social indicators: Problems of definition and of selection,”” Report
No. 30, UNESCO press, Paris, 1974,

4 Tt has to be conceded that the results derived from the Wroclaw taxonosmic method, like
any other method entailing aggregation of several variables info a common index, are sen-
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multiple indicators, a country may be high on one measure, and low on
another, making it rather hazardous to engage in overall comparisons
across countries,

In applying the technique, 2 given data set (which is often comprised
of different measurement units such as percentages, numbers per 1,000
population, daily kilo-calories, and dollar values) is converted into com-
mensurable units by applying the standardisation procedure’ (i.e. the
rescaled data will have zero mean and unit variance). The adjusted data
can then be used to rank the countries (or regions) according to their per-
formance in any particular area of development.

In order to make the compatisons more meaningful, it is necessary to
specify clearly whether a parricular indicator is ‘stimulant’ (positive factor)
or ‘retardant’ (negative factor) to development. For example, a higher per
capita GNP would enhance development but a higher infant morrality
rate may act as a deterrent to development. Afeer such specifications are
made, the Wroclaw procedure relies upon the selection of indicator values
(standardised earlier) which are “best’ in the sense that they represent
the highest values for all positive factors and the lowest valucs for all
negative factors contained within the sample. The Euclidean distance
from the ““idea’” (or best) values summed over all indicators, as shown in
Equation 1, is referred to as *pattern of development’ (PD).

i
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sitive to the aggregation procedure used. However, the Wroclaw taxonomic method has
several advanrages over other multivariate analytic techniques, For the main arguments, see
text and for derails, sce Zerby and Khan (1984).

3 If the are *N' countries and ‘#’ indicators the standardised value of cach indicacor is
derived by using the following formuula:

. XX i=1,2, ..N
= T 1 .
Sj 7=12, .=
where N
= Lo T
X, = mean value of indicator 7= T\J-E; X,
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indicator values

=1

o N

5= standard deviation of jth _ I}f 5 (X;X) 2]
Suppose, in a sample of 3 counrries, a particular indicator (say. doctots per 1,000 popula-
tion) assumes the values of 12, 15 and 11. Applying the above formula, the standardised

values are: ~0.392, 1,574 and -0.981. For derails on the procedure, see Harbison F.H. eral.
(1970).
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where, 7 =1,2, ...... N (number of countries)
7 =12, ... » (number of indicators)
‘B’ denotes best standardised values.

Another way of ranking the countries by using the taxonomic techni-
que, is to derive a composite index called ‘measure of development’
(MD). This new measure is computed by rescaling the PD values as shown
below:

@ MOy

where, Cy = "critical’ distance from the ideal country

=‘?1v“§, (PD), + 2 [%g((PD)I.— L l\:v (pD)i)z] z

The rescaled values usually range between 0.0 (the most developed coun-
try) and 1.0 {the least developed countty). A country will fall beyond the
range.of 1.0 only if its distance from the hypotheteical ideal country (i.e.
PD) exceeds the ‘critical’ distance (Cg).

Besides ranking, the Wroclaw technique can also be used to ‘gronp’
the countries on the basis of measures or similarities. It can also identify
the closest neighbours (or ‘model’ countries) of a particular country or
groups of countries. We argued elsewhere (Zerby and Khan 1984} that the
method is more useful in development analysis than the other traditional
techniques such as discriminant analysis ot principal component analysis.
It requires fewer # prior assamptions than other multivariate techniques.
Pethaps the greatest merit of the technique lies in the fact that it provides
a convenient way of evaluating inter-country (or inter-regional) inequality
based on a wide range of social and economic indicators. One can easily
estimate the extent of inequality by computing the coefficient of variation
(or any another measure of dispetsion) of MD or PD values derived for
different sets of data. The present study uses the coefficient of variation
(C.V.) of MD scotes as the relevant measures.$

In estimating inter-countty variation in basic needs provision, one has
to encounter the fundamental complication of providing an unam-

6 It satisfies the Pigou-Dalton condition and the principle of zero-homogeneity (see
Cowell, 1977 for details). The L-index, used by Ram, also possesses such properties.
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biguous, a priori specification of what are ‘basic needs.” Even if this prob-
lem is resolved, one has to contend with a multiplicity of indicators.
Several practitionets have tried to resolve some of these difficulties.’
Streeten and others (Streeten et al. 1981, Hicks and Streeten, 1979) have
suggested a set of core indicators along the following lines:

Health : Life expectancy at birth;
Education : Literacy
Primary school enrolment
Food/Nutrition: Calorie supply per head or calotie supply as a percent
of requirements
Water supply : Infant mortality
. Percent population with access to portable water
Sanitation : Infant moraality
Housing : None

Based on such considerations, ‘this paper has focussed on the following
basic needs components:

(1) Nutrition

(2) Healih

(3) Sanitation

{4} Education

(5) Housing and related infrastructure.

A wide set of measures were utilised (see appendix for a complete list)
to depict the afore-mentioned basic needs variables. The Wroclaw
taxonomic method was then applied to the multiple measures to generare
single-valued, generic indices to represent each of the above variables. For
ease of reference, an all-encompasing basic needs index was also com-
puted. Data for the present study are taken from a data bank, compiled
by one of the authors? earlier, which contains statistics on 132 develop-
ment indicators (66 social plus 66 economic indicators) for almost all the
countties of the world whose mid-year population in 1970 exceeded
500,000. These data are largely derived from various national and interna-
tional sources. The missing data were estimated by calculating the ap-
propriate group averages with the use of cluster analysis.

III. Evidence

Our main findings are presented in Table 1. As can be seen, the value

7 Al data are presently stored in a microfiche under the title *Socioeconomic dara bank’
(Khan, 1985), and can be made available for research purposes on application from the
Reprographic services unit of the National University of Singapore Library.
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Table 1

INTER-COUNTRY INEQUALITY(COE:FFICIENT OF VARIATION)
IN TERMS OF BASIC NEEDS INDICATORS AND
A COMPOSITE ECONOMIC INDEX, 1970-80

Index 1970 1980

Basic Needs: Overall 13.371 14.082
Nuttition 30.804 32,513
Health 16.236 18.911
Sanitation 26.014 25.988
Housing 8.425 8.117
Education 20.802 27.767
Economic: Overall 7.353% 7.164

Note: The coefficient of variation for cach index is derived by dividing the composite
Wroclaw measures (MDD values) by the corresponding standard deviations and the
resulting scores are expressed in percentage terms for facilitating comparisons. These
numbers can be interprered in the same way as any other measute of inequality {i.c.
the higher the values, the greater will be the extent of inequalities and vice versa),

of the C.V. of all the basic needs indices are conspicuousiy higher than the
corresponding economic inequality index.® Thus, for example, the C.V.
of the overall basic needs index is approximately two times higher than
the C.V. of the economic inequality index. Among the basic needs in-
dices, inter-country disparities in nutritional standards seem to be the
most extreme.? The least international inequality appears to prevail in the
casc of housing. 10

What is more important and germane to our study is the evidence that
intet-country inequality in terms of a broad-based economic index has im-

8 This index is constructed by aggregating 66 economic indicarors representing various
components such as agriculiure, industty, trzospott and communications, international
trade, and so on. For a complete list of indicators, please refer to Khan (1986).

9 Ramy’s analysis showed. that inter-country variations in nutritional standards were the
lowest when compared to other basic needs indicators. This conclusion was based on only
one measure: daily calorie intake as percentage of amount required. The use of a wider
range of measures to depict nutritional standards apparently teverses this result.

10 1t should be noted that in the case of housing there wete several missing observations.
Accordingly, data had ro be estimated for such cases. This could have affected the results.
The same reservation also applies to sanitation.
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proved modestly. This has to be juxtaposed with the distressing trend of
growing international inequality in terms of basic needs fulfillment. The
exceptions are provided by sanitation and housing which show modest im-
provements,

IV. Concluding Remarks

It should be stressed that the inability to replicate Ram’s findings do
not necessatily constitute a refuration of the author’s hypothesis.
However, what our investigation demonstrates is that empirically-oriented
propositions are invariably equivocal, sensitive to the nature of the data
and perhaps even the methodology used. It only scems fair to maintain
that the distressing evidence of growing international inequality in basic
needs fulfillment needs to be verified by further investigations. Consistent
sensitivity analysis utilising different data sets and a variety of
methodologies are essential in allowing one to form firm perceptions on
what is really happening to global inequality.
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Appendix
List of Basic Needs Indicators

Nutrition:

Dietary energy supply per capita in relation to nutritional re-
quirements;
Total calorie consumption as percent of requirement;
Grams protein consumed per capita per day;
Percent contribution of animal protein to total intake of protein;

* Consumption of calories derived from cereals and starchy roots as per-
cent of total calories consumed;

Health:

* Crude death rate per 1,000 populatxon

* Infant mortality rate;
Expectation of life at birth;
Hospital beds per 10,00¢ population:
Doctors per 10,000 population;
Dentists per 10,000 population;
Pharmacists per 10,000 population;
Nurses per 10,000 population;
Midwifery personnel per 10,000 population;
Proportion of third level enrolment in medical courses:

Sanitation:
* Death rate due to infectious and patasitic diseases per 10,000 popula-
fion;
Dwellings with toilet as percent of all dwellings;
Dwellings with piped water as percent of all dwellings;

Housing and related infrastructure:
Average size of dwelling (rooms per dwelling);
* Average number of persons per room;
Dwellings with electricity as percent of all dwellings;
Dwellings constructed per 1,000 population;
Index number of construction activity;
Passenger railway kilometers per capita;

* Considered ‘retardant’ to development and ascribed negative signs in Wroclaw program
specification.
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Total toad network per 100 population:
Per capita electricity consumption in kwh;

Education:
™ Percentage of illiteracy of adult population:
* Percentage of female illiteracy:
First level enrolment ratio;
Second level enrolment tatio;
" Student/teacher ratio at the first level;
* Student/teacher ratio at the second level;
Public expenditure on education as percent of GNP;

Basic Needs: Overall

* Annual rate of growth of population;

* Infant mortality rate:
Expectation of life at birth:
Hospital beds per 10,000 population;

* Death rate due to infectious and parasitic diseases per 10,000 popula-
tion;
Dictaty enetgy supply per capita in relation to nutritional require-
ments;
Total calorie consumption as percent of requirement:
Grams protein consumed per capita per day;

* Percentage of illiteracy of adult population;
First level entolment ratio; '
Second level enrolment ratio;
Public expenditure on education as percent of GNP;
Dwellings with toilet as percent of all dwellings;
Dwellings with piped water as percent of all dwellings;
Dwellings with electricity as percent of all dwellings;
Dwelllings constructed per 1,000 population;
Circulation of daily general-interest newspapers per 1,000 population;
Number of radio sets per 1,000 population;
Number of telephones per 100 population:
Per capita GDP:
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