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CROSSCOUNTRYANALYSISOFHUMANDEVELOPMENT
LEVELS IN THE DEVELOPING COUNTRIES

Gurninder Jit Singh Bhullar*

In this knowledge era the value of human capital has taken the prime slot. A country may have plenty of
natural and physical resources but if it does not have the efficient and able human capital to exploit the
available resources than the whole process of development becomes fruitless. The concept of development
can be viewed as a multidimensional process which involves the reorganization and reorientation of the
whole economic and social system. It is much more than the increase in income and output. It not only
involves the radical changes in institutional, social administrative structure, popular attitudes, but also in
customs and beliefs. The country’s potential to grow is not only dependent on physical resources but also
on human resources. In this context during 1970’s the concept of economic development was redefined
in terms of reduction of poverty, inequality and unemployment in a growing economy (Todaro, 1977).
In this paper an attempt has been made to measure and compare level of human capital in developing
countries based on the selected socio-economic indicators. Composite index based on these indicators
has also been developed in order to rank the countries.

INTRODUCTION

There are number of factors which contributes to economic growth and development, such as
availability of capital, raw materials, power, market, machinery and equipment, entrepreneurial
ability and technical and skilled manpower. The three categories under which these could be placed
are: human, physical, and financial. However in the final analysis human resource factor appears to
be, the most strategic and critical. A country may have plenty of natural and physical resources and
the necessary machinery and capital equipment, but if it has not got the efficient, skilled and able
manpower which utilize these resources to the optimum level, these resources will be fruitless. This
is now universally accepted phenomena that ‘human capital formation’ is as important a precondition
of economic growth as the rapid rate of ‘physical capital formation’ (Mehta, 1976).

The broad objectives of the study are:

1. To measure human capital level of different developing countries;
2. To construct the composite index on the basis of large band of socio-economic an
demographic factors representing human capital formation and economic development.

To fulfill the above objectives, the present study has been divided into three sections. Section I
studies the role and importance of human capital particularly for the developing countries. Section
II deals with the methodology used in the paper. In Section III composite indices have been worked
out using the factor analysis . Section IV concludes the findings of the study.

METHODOLOGY

Some of the variables selected for the construction of Composite index are input and output
variables. These variables technically associated with particular phenomenon are highly correlated
amongst themselves. This causes the problem of multicollinearity and the consequences of this
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problem are inaccurate and unreliable results. The statistical technique that can be more usefully
applied in such a situation is ‘Factor Analysis’. Factor Analysis attempts to estimate the value for
the coefficients of regression where the variables are regressed upon the factors (Harman, 1967).

In Factor Analysis, a given set of n variables grouped into p number of groups called ‘Factors’
which are less in number than the set of original variables. The variables within a group (Factor) are
of the same nature or are complementary with respect to the phenomenon under study but between
two groups (Factors) variables are independent. Thus factors F, and F, are orthogonal.

The Factor Analysis used in the present study is given as under:

X=LF+U where X is vector of all the original variables.
F is vector of ‘Factors’ derived
and U is vector of error terms.
X' =[X, X, Xpoooe. X/
F'=[F,F,F,... Fp]
U=[E,E,E,..E]

L is matrix of Factor Loading (Loading Coefficient Matrix)

a, a,
a4 a4
L = 4, 4,
a, a, A e arlp

The coefficient (Factor loading) a, belongs to i™ variable and j™ Factor which is similar to simple
correlation coefficient and shows the extent to which variable X is related to F, Factor. “A salient
loading is one which is sufficiently high to assume that a relationship exists between the variable and
the factor. In addition, it usually means that relationship is high enough so that the variable can aid
in interpreting the factor and vice-verse” (Gorsuch, 1974).

The sum of the square of factor loadings of X original variables under the derived p Factors is
called the communalities for X, variables.

(CT SR U Y €Y CR S (@)= (Cy

Communality in Factor Analysis is some thing like R2 in the Regression Analysis and it shows
the extent to which the derived factors explain the ith variables. Derived Communality value
generally should be larger (more than 70 percent) to be sure that each variable has been explained
well. By definition, the communality of a variable is that proportion of its variance which can be
accounted for by the common factors (Linderman, 1980).

The Principal Component Analysis (Factor Analysis) produces components (Factors) in lower
order of their significance and factor loadings which explain the proportional prominence of various
variables in describing variance in the phenomenon. Most of the studies using ‘Factor Analysis’
adopted ‘First Principal Component’ as guiding principle for determining individual indicator
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weights. In the present study, all the ‘Principal Components’ (Factor derived) are considered to
assess relative weights of chosen variables so as to reflect maximum possible variations in the human
development status. The method for determining the relative weights for the variables is explained
below:

W, =F, A W.: is weight of i* variable.
F,: is factor loading of i variable and k" Factor which reflects the highest
correlation between variable (X,) and factor (F,);

A: is variation explained by k™ factor.

The selected variables are first standardized by equalizing their variance as under:

zZ, = X Z: is standardized value of i" variable for j* country;
' G; X, is original value of i* variable for j* country;

G is standard deviation for Xi variable.

The weights for the variable determined by applying above mentioned technique are in
accordance with the contribution made by the variable in inter-country variations. More weights
are given to those variables, which contribute more towards inter-country variations and vice-versa.

Composite Index is calculated as under:

n W7z L is composite Index of j™ country for t period of time;

= =L 'Y Z,: is standardized value of i variable for j* country;

Zw, XW.: is sum of the weights.
i=1

Composite indices have been constructed for developing countries at three points of time i.e.
1985, 1995 and 2005 using the following indicators:

Jt

GNP per capita (GNP)., Gross domestic saving as percentage of GDP (GDS)., Adult Literacy Rate
(ALR)., Adult Female Literacy Rate (AFLR., Net Primary Enrollment Ratio (PER)., Net Secondary
Enrollment Ratio (SER)., Primary Teacher Pupil Ratio (TPR)., Life Expectancy at birth (LEB).,
Infant Mortality Rate per thousand live births (IMR)., Maternal Mortality Rate (MMR)., Crude Birth
Rate per thousand population (CBR)., Crude Death Rate per thousand population (CDR)., Total
Fertility Rate (TFR)., Dependence Ratio [Dependents as proportion of working age population]
(DR)., Percentage of Births attended by Health Staff (BHS)., Number of Physicians per thousand
people (PHY)., Number of Hospital Beds per thousand people (HB)., Percentage of Population with
Access to Safe Water (PSW)., Percentage of Population with Access to Sanitation (PS)., Percentage
of Low Birth Weight Babies (LBWB)., Percentage of Under Weight Children Under Five (UWC).,
Percentage of Children Immunized Against DPT (CIDPT)., Percentage of Children Immunized
against Measles (CIM)., Urban population as percentage of total population (UP)., Labor Force as
percentage of Total Population (LFP)., Percentage of Female Labor Force (FLF).

COMPOSIT INDEX FOR DEVELOPING COUNTRIES

In this section the composite index for developing countries has been computed. The analysis
includes 67 countries for the year 1985, 72 countries for the year 1995 and 84 countries for the year 2005.
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Composite Index: 1985

The results of Factor Analysis for the selected variables for developing countries for the year
1985 are presented in the table 1. The table shows that the factor five factors derived from 26
indicators under consideration explains 76% inter country variations. The communalities for all
factors varied between 49.2 and 94.3 percent, these five factors are sufficient to account for the most
of variations in the selected indicators.

The first factor (F1) explains 51.5% variations in the variable set. The most important indicators
in the first factor are life expectancy, net secondary enrollment ratio followed by Adult Literacy
rate, Adult Female Literacy rate, Primary Enrollment ratio. The other indicators included in this
set are urban population, GNP per capita, number of physicians per thousand people, number of
births attended by health staff, percentage of population with access to safe water, percentage of
population with access to sanitation, number of children immunized against measles. The table
further shows that life expectancy at birth has the highest weight where as Infant Mortality rate
has the lowest weight. The second factor (F,) which explains 8.4 percent of variations includes
indicators like labour force as a percentage of total population, female labour force followed by
number of hospital beds per thousand population, crude death rate, and maternal mortality rate. Low
birth weight babies, under weight children, number of children immunized against DPT and teacher
pupil ratio constitutes the third factor (F,) which explains 7.4 percent variations in the variable set.
The fourth factor (F,) based on three indicators viz. dependency ratio, total fertility rate, crude birth
rate explains 5.3% variations in the variable set. The fifth factor (F,) explains 3.8 percent variations
with only one indicator of Infant Mortality rate.

Composite Index for 67 countries for the year 1985 has been developed and the resulting ranks
of countries are presented in table 2. The table shows that the value of index varies within the range
of 0.1174 and 0.7693. Bulgaria was at the top with highest value of composite index (0.7693)
among 67 countries in 1985 followed by Hungary (0.7307), Chile (0.7169), Uruguay (0.7154),
Korea Republic (0.6946), Costa Rica (0.6604), Venezuela (0.6588), Argentina (0.6515), Panama
(0.6436) and Mexico (0.6314). The other countries whose index varies between 0.3 and 0.4 are
Tunishia (0.4826), Paraguay (0.4767), Thailand (0.4717), Nicaragua (0.4645), El-Salvador (0.4635),
Indonesia (0.4573), Egypt (0.4570), Algeria (0.4562), Honduras (0.4486), Zimbabwe (0.4425),
Bolivia (0.4230) and Zambia (0.4068). India with composite index of (0.3759) ranks at 39 place.

The table further shows that Mali has the lowest composite index (0.1174). The countries whose
index are better than Mali are Burkin Faso (0.1476), Guinea (0.1484), Sierra Le One (0.1739),
Uganda (0.1887), Niger (0.1921) and Mozambique (0.1938).

Composite Index: 1995

The results of factor analysis for the year 1995 are presented in table-3. The table shows that
the four factors taken together explain 70% of variations in the variable set. The communalities for
all indicators varied between 41.6 percent and 90.5 percent. The first factor (F)) based on variables
Life expectancy, Adult literacy rate, Primary Enrollment Ratio, Secondary Enrollment Ratio, GNP
per capita, number of physicians per thousand people, urban population, immunization against DPT,
percentage of population with access to sanitation, percentage of population with access to safe
water and percentage of births attended by health staff explains 48.4 percent variations.
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Female labour force, number of hospital beds per thousand people, crude death rate, labour
force as a percentage of total population, and infant mortality rate constitutes the second factor
which explains 9.5 percent variations in the variable set.

The third factor (F,) based on low birth weight babies, under weight children, gross domestic
saving and teacher pupil ratio explains 7.8% of variations in the variable set.

The fourth factor (F,) consisting of maternal mortality rate, total fertility rate, dependency ratio
and crude birth rate explains 4.3% variations in the variable set.

Composite index based on the weights dried from the factor analysis and the resulting ranks
of 72 countries are presented in the table 4. The table shows that Hungary (0.7354) was at the top
position followed by Bulgaria (0.7322), Czech-Republic (0.7311) and Russia (0.7198). The table
further shows that Niger (0.1810) was at the bottom while Haiti (0.2175), Chad (0.2275) and Sierra
Le One (0.2398) slightly better placed. Twenty nine countries lie in the range of 0.5 and 0.7 while
thirty countries lie in the range between 0.5 and 0.3. India (0.4367) remains at 38" position.

Composite Index: 2005

The table 5 shows the result of factor analysis for the year 2005 for developing countries. The
table shows that the four factors under consideration explains 55.8% variations in the variable data.
The communalities for all factors varied between 56.3 and 93 percent variations in the variable set.

The first factor (F)) explains 55.8 percent variations in the variable set. The most important
indicators in this factor are life expectancy followed by secondary enrollment ratio and percentage
of population with access to sanitation.

The second factor (F,) explains 8.3% variations in the variable set. The mostimportant indicators
in the set are female labour force, crude death rate, number of hospital beds. The other indicators
included in this set are labour force as a percent of total population, maternal mortality rate, infant
mortality rate, teacher pupil ratio and total fertility rate.

The third factor (F,) explains 5.95% variations in the variable set. The indicators included in
this set are dependency ratio, crude birth rate and low weight babies.

The fourth factor (F,) explains 5.06% variations in the variable set. The only important indicator
in this set is under weight children.

Composite index has been developed on the basis of 26 indicators by using weights calculated
from ‘Principal Component’ analysis for 84 countries. The composite index and the resulting rank
of countries are presented in the table 6.

The table shows that the index varies between 0.1301 to 0.8353. Israel occupies the top position
with highest value (0.8353) followed by Czech-Republic (0.8144) and Uruguay (.8106). Thirty
eight countries lie in the range of 0.6 and 0.8 while 25 countries lie in the range of 0.5 and 0.6. Chad
with index value (0.1301) lies at the bottom with Niger (0.1747), Ethiopia (0.2185) and Central
Africa (0.2525) slightly better placed. India falls to fifty sixth place from 38" as in 1995 with the
value of index 0.4359.
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Convergence-Divergence

In order to have an idea about the nature of change in the degree of inequalities in various
indicators, coefficient of variation as measure of convergence as suggested by Barro and Sala-1-
Martin (1992, 1995) has been applied. This was done to examine as to what extent the selected
indicators are converging or diverging across countries over time.

Coefficient of Variation

In order to get a clear idea about the nature of change in the degree of inequality in various
indicators, coefficient of variation (C.V.) as measure of convergence/divergences suggested by Barro
and Sala-i-Martin (1992, 1995) has been computed. It is also used to find out, up to what extent the
selected indicators as well as the index is converging or diverging across the countries over time.

[0}
Coefficient of Variation (C.V.) = X - 100

where 0 and X represents mean and standard deviation, respectively of given variable.

Thus coefficient of variation has been used to find out whether the gap is bridging between the
countries in respect of human development status or not.

Coefficient of variation of indicators were worked out across the countries and are presented in
the table 7 at three point of time 1985, 1995 and 2005.

The value of co-efficient of variation in case of GNP per capita, gross domestic saving, adult
literacy rate, adult female literacy rate, primary teacher-pupil ratio, infant mortality rate, maternal
mortality rate, crude birth rate, total fertility rate, number of hospital beds, urban population,
labour force, female labour force has increased over time 1985 to 1995. This increase has been
the maximum for maternal mortality rate and is minimum for labour force and female labour force.
Thus the gap among the developing countries in respect of these indicators is widening. Therefore
poor countries need to undertake more programmes of social economic upliftment particularly in
the education and health sectors to enable these countries to catch-up with the leaders among the
developed countries. The table further shows that the coefficient of variation for other indicators
like primary enrollment ratio, secondary enrollment ratio, life expectancy at birth, dependence
ratio, births attended by health staff, number of physicians, population with access to safe water,
population with access to sanitation, low birth weight babies, under weight children, immunization
against DPT, immunization against measles is decreasing over a period from 1985 to 1995 thereby
indicating that the gap is bridging among the developing countries in respect of these indicators.

Further more it is clear from the table that coefficient of variation for indicators like primary
enrollment ratio, secondary enrollment ratio, life expectancy at birth, births attended by health staff,
number of physicians, population with access to safe water, immunization against DPT, immunization
against measles and urban population has declined from 1985 to 1995 and again from 1995 to 2005,
showing tendencies of convergence over long period between the developing countries in respect of
these indicators. The table further shows that coefficient of variation in case of GNP per capita, gross
domestic saving, primary teacher pupil ratio, infant mortality rate, crude birth rate, total fertility rate,
has increased consistently from 1985 to 1995 and further from 1995 to 2005 thereby indicating that
gap between the developing countries for these indicators is constantly increasing. Thus there is
need for initiating certain measures to improve these indicators so that the gap is bridged.
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Table 6
Composite Indices of Developing Countries: 2005
Country Composite Rank |Country Composite Rank
Index Index

Israel 0.8353 1 Honduras 0.5833 43
Czech-Republic 0.8144 2 Morocco 0.5805 44
Uruguay 0.8106 3 Indonesia 0.5791 45
Argentina 0.7902 4 Nicaragua 0.5756 46
Greece 0.7761 5 Guatemala 0.5683 47
Hungary 0.7749 6 Myanmar 0.5623 48
Poland 0.7724 7 Zimbabwe 0.5227 49
Korea Republic 0.7659 8 Cameroon 0.4677 50
Bulgaria 0.7656 9 Malawi 0.4554 51
Portugal 0.7607 10 Congo Rep 0.4543 52
Chile 0.7575 11 Zambia 0.4434 53
Jordan 0.7521 12 Tanzania 0.4422 54
Cuba 0.7415 13 Pakistan 0.4372 55
Malaysia 0.7341 14 India 0.4359 56
Brazil 0.7334 15 Rwanda 0.4323 57
Mexico 0.7325 16 Ghana 0.4321 58
Panama 0.7176 17 Benin 0.4319 59
Costa-Rica 0.7161 18 Kenya 0.4295 60
Thailand 0.7142 19 Bangladesh 0.4240 61
Iran 0.7124 20 Sanegal 0.4228 62
Ecuador 0.7088 21 Togo 0.4161 63
Colombia 0.7074 22 Nepal 0.4149 64
Turky 0.6991 23 Madagascar 0.4105 65
China 0.6863 24 Yemen Republic 0.4075 66
Sri Lanka 0.6795 25 Sudan 0.3983 67
Venezuela 0.6767 26 Cot D’Ivoire 0.3855 68
Romania 0.6759 27 Mauritania 0.3822 69
Algeria 0.6735 28 Papua New Guinea 0.3639 70
Saudi Arabia 0.6717 29 Nigeria 0.3612 71
Dominican Republic 0.6700 30 Uganda 0.3503 72
Peru 0.6696 31 Burundi 0.3473 73
Oman 0.6672 32 Mali 0.3260 74
Tunisia 0.6664 33 Guinea 0.3081 75
Philippines 0.6600 34 Mozombique 0.3047 76
Syrian Arab Republic 0.6551 35 Haiti 0.2962 77
El Salvador 0.6494 36 Sierra Leone 0.2806 78
Vietnam 0.6465 37 Burkin-Faso 0.2781 79
Paraguay 0.6302 38 Central Africa 0.2525 80
Libya 0.6173 39 Ethopia 0.2185 81
Bolivia 0.6092 40 Niger 0.1747 82
South Africa 0.6037 41 Chad 0.1301 83
Egypt 0.5972 42

Source: Same as in Table 1
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Table 8
Convergence/Divergence in Composite Indices

Years 1985 1995 2005
Mean | S.D. C.V. | Mean S.D. C.V. | Mean S.D. C.V.
(%) (%) (%)

Developing | 0.4242 | 0.1677 | 39.53 | 0.4755 | 0.1393662 | 29.3 | 0.5564 | 0.176255 | 31.67

Countries

Source: Same as in Table 1

Convergence/Divergence in Composite Index

The extent of convergence or divergence in respect of composite index was worked out for
developing countries and results are presented in the table 4.15 for the period between 1985-1995 and
1995-2005. Further the table shows that coefficient of variation of composite index for developing
countries has decreased from 1985 to 1995 but it has increased slightly from 1995 to 2005. Thus
for developing countries there has been converging tendencies from 1985 to 1995 however slightly
diverging tendencies from 1995 to 2005. Thus there is need for policy measures on the part of poor
countries to improve the composite index of human development.
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