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1. Computing the human development index

The HDI is based on three indicators: longevity, as mea-
sured by life expectancy at birth; educational attainment,
as measured by a combination of adult literacy (two-
thirds weight) and combined primary, secondary and ter-
tiary enrolment ratios (one-third weight); and standard of
living, as measured by real GDP per capita (PPP$).

For the construction of the index, fixed minimum and
maximum values have been established for each of these
indicators:

*  Life expectancy at birth: 25 years and 85 years

*  Adult literacy: 0% and 100%

*  Combined enrolment ratio: 0% and 100%

* Real GDP per capita (PPP$): PPP$100 and
PPP$40,000.

For any component of the HDI, individual indices
can be computed according to the general formula:

Actual x, value - minimum x value

Index =

Maximum x, value — minimum x, value

If, for example, the life expectancy at birth in a country is
65 years, the index of life expectancy for this country

would be:

65-25 _ 40
== =
B5-25 60 l

Life expectancy index =

The construction of the income index is a little more com-
plex. The average world income of PPP$5,711 is taken as
the threshold level (y¥), and any income above this level
is discounted using the following formulation based on
Atkinson’s formula for the utility of income:

Wiy) =y for0<y<y*
=y* 4+ 2[(y —y*)"?] fory* < y < 2%
= 9%+ 2612)+ 3[(y - 27*)"] for %< y< 3y*

To calculate the discounted value of the maximum
income of PPP$40,000, the following form of Atkinson's
formula is used:

Wiy) = y* + 2(}‘*“3) + 3'3,*1.4’ + 4y 4 5(3*15)
+ 6ly*V0) + T(*17) + 8[(40,000 - Ty*)1¥]

This is because PPP$40,000 is between 7y* and 8",
With the above formulation, the discounted value of the
maximum income of PPP$40,000 is PPP56,040.

The construction of the HDI is illustrated with two
examples—Greece, an industrial country, and Gabon, a
developing country.

Cambined
Life Adult enrolment Real GDP
expectancy literacy  ratio  per capita
Country (years) (%) (%) (PPP$)
Greece 77.7 938 78 8,950
Gabon 53.7 60.3 47 3,861

Life expectancy index
Greece = 7;:__2255 = %Z = 0878
Gabon = 5;?__2255 = %7 = 0478
Adult literacy index
Greece = ?1—?)(% = % = 0938
Gabon = % = % = 0.603

Combined primary, secondary and tertiary enrolment
ratio index

Greece = 180 . 0.780
100 -0

Gabon = =0, . 0.470
100-0

Educational attainment index
Greece = [2(0.938) + 1{0.780)] = 3 = (0.885
Gabon = [2(0.603) + 1(0.470)] = 3 = 0.558

Adjusted real GDP per capita (PPP$) index
Greece's real GDP per capita, at PPP$8,950, is above—
but less than twice—the threshold. Thus, the adjusted
real GDP per capita for Greece would be PPP$5,825
because 5,825 = [5,711 + 2(8,950 -5,711)1/2].

Gabon's real GDP per capita, at PPP$3 861, is less
than the threshold, so it needs no adjustment.

The adjusted real GDP per capita (PPP$) index for

Greece and Gabon would be:

Greece = 3,825-100 _ 5725 _ 0.964
6,040 - 100 5,940

Gabon = M_ .3.’2.(1 = (.633

T 6.040- 100 5,940

Human development index

The HDI is a simple average of the life expectancy index,
educational attainment index and the adjusted real GDP
per capita (PPP$) index. It is calculated by dividing the
sum of these three indices by 3. The HDI values for
Greece and Gabon are calculated using this formula:

Adjusted
real GDP
Life  Educational per capita
expectancy altainment  (PPP$)
Country index index index b HDI

Greece 0.878 0.885 0.964 2727 0.909
Gabon 0.478 0.558 0.633 1669 0.557
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2. Computing the GDI and the GEM

For comparisons among countries, the gender-related
development index (GDI) and the gender empowerment
measure (GEM) are limited to data widely available in
international data sets. Data disaggregated by gender are
scarce, however, and for some indicators we have used the
latest available estimate. In addition, for some indicators
there are variations in how broadly categories are defined.

For this vear's Report we have endeavoured to use the
most recent, reliable and internally consistent data. As a
result, there have been significant changes in ranking for a
few countries compared with last year's Report, most stem-
ming from new estimates of real GDP per capita, wages,
labour force participation rates, men’s and women's shares
of administrative and managerial positions or their shares
of professional and technical positions.

Collecting more extensive and more reliable gender-
disaggregated data is a challenge that the international
community should squarely face. We continue to publish
results on the GDI and the GEM—based on the best
available estimates—in expectation that it will help
increase the demand for such data.

The gender-related development index

The GDI uses the same variables as the HDIL The dif-
ference is that the GDI adjusts the average achievement
of each country in life expectancy, educational attainment
and income in accordance with the disparity in achieve-
ment between women and men, For this gender-sensitive
adjustment we use a weighting formula that expresses a
moderate aversion to inequality, setting the weighting
parameter, €, equal to 2. This is the harmonic mean of
the male and female values.

The GDI also adjusts the maximum and minimum val-
ues for life expectancy, to account for the fact that women
tend to live longer than men. For women the maximum
valug is 87.5 years and the minimum value 27.5 years; for
men the corresponding values are 82.5 and 22.5 years.

Calculating the index for income is fairly complex.
Female and male shares of earned income are derived
from data on the ratio of the average female wage to the
average male wage and the female and male percentage
shares of the economically active population aged 15 and
above. Where data on the wage ratio are not available,
we use a value of 75%, the weighted mean of the wage
ratio for all countries with wage data. Before income is
indexed, the average adjusted real GDP per capita of
cach country is discounted on the basis of the disparity
in the female and male shares of earned income in pro-
portion to the female and male population shares.

The indices for life expectancy, educational artain-
ment and income are added together with equal weight
to derive the final GDI value.

lustration of the GDI methodology

We choose Paraguay to illustrate the steps for calculating
the gender-related development index. The parameter of
inequality aversion, €, equals 2. (Any discrepancies in
results are due to numbers’ being rounded up.)

Life expectancy
Females 72.0 years
Males 68.2 years

Adult literacy

Females 89.9%
Males 93.1%
Combined enrolment
Females 61.1%
Males 61.9%
STEP ONE

Computing indices for life expectancy and education

Life expectancy

Females (72.0 - 27.5)/60 = 0.7417

Males (68.2 — 22.5)/60 = 0.7617

Adult literacy

Females (89.9 - 0)/100 = 0.899

Males (93.1-0)/100 = 0,931

Contbined enrolment

Females (61.1-0)/100 = 0.611

Males (61.9 - 0)/100 = 0.619

Educational attainment

Females 1/3(0.611) + 2/3(0.899) = 0.803
Males 1/3(0.619) + 2/3(0.931) = 0.827
STEP TWO

Computing proportional income shares

Percentage share of economically active population
Females 27.6

Males 724
Percentage share of total population
Females 489
Males 51.1

Ratio of female non-agricultural wage to male
nan-agricultural wage: 75.5%
Adjusted real GDP per capita: PPP$3,340

Ratio of female wage to average wage (W)

and of male wage to average wage (W):

W = 0.276(0.735) + 0.724(1) = 0.9324

Female wage to average wage: 0.755/0.9324 = 0.8098
Male wage to average wage:  1.000/0.9324 = 1.0725

Share of earned income

Note: [(female wage/average wage) x female share of eco-
nomically active population] + [(male wage/average wage)
x male share of economically active population] = 1.
Females 0.8098 x 0.276 = 0.2235

Males 1.0725 x 0.724 = 0.7763

Female and male proportional income shares

Females 0.2235/0.489 = 0.45705
Males 0.7765/0.511 = 1.51957
STEP THREE

Applying weighting parameter (€ = 2)

The equally distributed income index
[0.489(0.45705)" + 0.511(1.51957)'"! = 0.7066
0.7066 % 3,340 = 2,360

(2,360 - 100)/(6,040 - 100) = 0.380
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The equally distributed educational index
[0.489(0.803)"' + 0.511(0.827)']" = 0.815

The equally distributed life expectancy index
[0.489(0.7417)" + 051 1(0.7617)']' = 0.752

STEP FOUR
Computing the gender-related development index
1/3(0.380 + 0.815 + 0.752) = 0.649

The gender empowerment measure

The GEM uses variables constructed explicitly to mea-
sure the relative empowerment of men and women in
political and cconomic spheres of activity.

The first two variables are chosen to reflect eco-
nomic participation and decision-making power:
women's and men's percentage shares of administrative
and managerial positions and their percentage shares of
professional and technical jobs. These are broad,
loosely defined occupational categories. Because the
relevant population for each is different, we calculate a
separate index for each and then add the two together,
The third variable, women's and men’s percentage
shares of parliamentary seats, is chosen to reflect polit-
ical participation and decision-making power.

For all three of these variables we use the method-
ology of population-weighted (1-€) averaging 1o
derive an “equally distributed equivalent percentage”
(EDEP) for both sexes taken together. Each variable is
indexed by dividing the EDEP by 50%,

An income variable is used to reflect power over
economic resources. It is calculated in the same man-
ner as for the GDI except that unadjusted real GDP per
capita is used, rather than adjusted real GDP per capita.
The maximum value for income is thus PPP$40,000
and the minimum PPP$100.

The three indices—for economic participation and
decision-making, political participation and decision-
making, and power over economic resources—are
added together with equal weight to derive the final
GEM value.

Mustration of the GEM methodology

We choose Mexico to illustrate the steps in caleulating
the gender empowerment measure. The parameter of
inequality aversion, €, equals 2. (Any discrepancies in
results are due to numbers' being rounded up.)

STEP ONE

Calculating indices for parliamentary representation and
administrative and managertal, and professional and techni-
cal, positions

Percentage share of parliamentary representation

Females 13.9

Males 86.1

Percentage share of administrative and managerial positions
Females 20.0

Males 80.0

Percentage share of professional and technical positions
Females 43.6

Males 56.4

Percentage share of population
Females 50.1
Males 49.9

Caleulating the EDEP for parliamentary representation
[0.499(86.1)°" + 0.501(13.9)"]"" = 23.90

Calenlating the EDEP for adnnistrative and managertal

posittons
[0.499(80.0)! + 0.501(20.0)' ' = 31.96

Calculating the EDEP for professional and technical positions
[0.499(56.4) " + 0.501(43.6) '] ' = 49.168

Indexing parliamentary representation

23,90/50 = 0.4780

Indexing administrative and gerial positions
31.96/50 = 0.6392

Indexing professional and technical positions
49.168/50 = 0.9834

Combining the indices for administrative and managerial,
and professional and technical, positions
(0.6392 + 0.9834)/2 = 0.8113

STEP TWO
Calenlating the index for share of earmed mcome

Percentage share of economically active population
Females 294
Males 70.6

Ratio of female non-agricultural wage to male
nom-agricultural wage: 75%
Unadyusted real GDP per capita: PPP$7,010

Ratio of female wage to average wage (W)

and of male wage to average wage (W);

W = 0.294(0.75) + 0.706(1) = 0.9265

Female wage to average wage:  0.75/0.9265 = 0.8095
Male wage to average wage:  1.00/0.9265 = 1.0793

Share of earned income
Note: [(female wagefaverage wage) x female share of eco-
nomically active population] + [(male wage/average wage)

x male share of eer cally active population] = |
Females 0.8095 x 0.294 = 0.2380
Males 1.0793 x 0.706 = 0.7620

Female and male proportional tncome shares
Females 0.2380/0.501 = 0.4750
Males 0.7620/0.499 = 1.5271

Calculating the equally distributed mcome index
[0.499(1.5271)"" + 0.501(0.4750)']"! = 0.7239
0.7239x 7,010 = 5,074

(5,074 - 100)/(40,000 - 100) = 0.1247

STEP THREE

Computing the gender empowerment measure
1/3(0.4780 + 0.8113 + 0.1247) = 0471
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3. The capability poverty measure

A person’s material standard of living is generally
assumed to determine his or her well-being. Consistent
with this, poverty is conventionally defined as an unac-
ceptably low material standard of living, either relative
to the standard of others in a society or on the basis of
some absolute minimum. The standard of living is usu-
ally measured using current expenditure or income, and
a cut-off line is selected below which people are consid-
ered poor.

Since both expenditure and income are measured in
money, the choice of the cut-off, or poverty, line is always
somewhat arbitrary. There is no clear-cut reason for
choosing one value over another. And opinions invariably
differ on how much money is necessary to escape poverty.
One reason is that money is merely an approximate way
to measure the value of goods and services, which are no
more than means to human well-being.

What is needed is a more people-centred measure of
poverty that recognizes that human deprivation occurs in
a number of critical dimensions. Lack of income is just
one dimension, and it is focused on means rather than
ends. The capability poverty measure (CPM) is a multi-
dimensional index of poverty focused on capabilities.

Basic capabilities

Human development is defined by the expansion of capa-
bilities. Unlike income, capabilities are ends, and they are
reflected not in inputs, but in human outcomes—in the
quality of people’s lives. Deprivation is reflected in a lack
of basic capabilities
certain level of essential human achievement or

when pwpl(: are unable to reach a

functioning.

Leading a life free of avoidable morbidity is one such
capability, being informed and educated another, and
being well nourished a third. Signalling failures in these
capabilities are ill health, illiteracy and very low weight.
Another basic capability, one all oo often ignored, is
healthy reproduction.

Ideally, in measuring deprivation in capabilities, indi-
cators should be used that directly reflect capability short-
falls. But these are often unavailable, and substitute
indicators must be used that reflect the means to form or
use capabilities. The availability of trained health person-
nel to attend births is one such indicator. Others are
access 1o health services, to potable water and to ade-
quate sanitation, Another is potential access to food
across a population, as reflected in the average per capita
calorie supply.

But indicators of actual access are more useful than
those of potential access, To monitor the effectiveness of
the public health system, for example, rates of immu-
nization or use of oral rehydration therapy are preferable
to data showing whether a primary health care centre is
within an hour's travel time.

Deprivation in capabilities is the result of lack of
opportunity—signifving that society has not provided
people with access 1o the means to develop or maintain
essential human capabilities. For example, adequate
health services might not be available to ensure that peo-
ple are protected against avoidable morbidity, or school-
ing might not be available to ensure literacy and
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numeracy. Removing barriers to access or ensuring that
access is not merely potential or formal is the responsi-
bility of society.

1f indicators of the full range of essential capabilities
were available, there would be little need to use an indi-
rect monetary indicator such as income or expenditure to
monitor deprivation. These indirect monetary measures
are useful for indicating a person’s command over the
direct means to ensure a decent material standard of liv-
ing, such as basic food, clothing and shelter and essential
energy and transport. Because indicators for these direct
means to material welfare are not widely available,
income is used as a proxy for thes¢ means—as in the
human development index.

What is the capability poverty measure?

The capability poverty measure is a simple index com-
posed of three indicators that reflect the percentage of
the population with capability shortfalls in three basic
dimensions of human development: living a healthy, well-
nourished life, having the capability of safe and healthy
reproduction and being literate and knowledgeable. The
three corresponding indicators are the percentage of chil-
dren under five who are underweight, the percentage of
births unattended by trained health personnel and the
percentage of women aged 15 years and above who are
illiterate, Technical note table 3.1 presents the CPM and
its three components for 101 developing countries. It also
compares each country’s rank by the CPM with its rank
by GDP per capita.

The CPM differs from the HDI in that it focuses on
people’s lack of capabilities rather than on the average
level of capabilities in a country. In addition, the HDI
uses income, but the CPM does not. Comparing results
of the CPM with those of the HDI would show that some
countries have done relatively better in raising average
capabilities than in reducing capability poverty—and oth-
ers have done relatively better in reducing capability
poverty than in raising average capabilities.

In the CPM the problem of aggregation across the
three variables is solved by choosing variables expressed
interms of the percentage of the relevant population that
is poor. The threshold for defining poverty is based on the
standard international definition for each wvariable.
Standard definitions for underweight, for trained health
personnel and for literacy are already in common use.
Other variables with standard definitions, such as the per-
centage of low-birth-weight babies or the percentage of
one-year-olds immunized, could also be used in a capa-
bility poverty measure,

The CPM’s three variables are given equal weight in
the composite index. This assumes that one basic capa-
bility is not a substitute for another that is lacking. For
such “foundational” capabilities, this is a reasonable
assumption, and it implies that policy should not seek o
trade one off against another. If flexibility in weights is
desired, respondents to houschold surveys could be
asked to assign weights to each capability by allocating a
fixed toral.

When the percentages for the CPM's three variables
are added together, an estimate is derived of the average
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capability poverty in a country, In Viet Nam, for example,
about 20% of the people are capability poor, on average,
in all three dimensions. For some dimensions the per-
centage may be lower, such as unattended births (5%),
and for others it may be higher, such as underweight chil-
dren (45%). But added together, Viet Nam's record in
each dimension is equivalent to a situation in which 20%
of the people are deprived in all three dimensions.

A multidimensional measure such as the CPM is a
useful tool for analyzing poverty at the household level.
By noting the number of houscholds that are poor in a
particular dimension, say, in education or nutrition,
policy-makers can more effectively target their interven-
tions. In addition, the seriousness of poverty in each
household can be assessed by the number of dimensions
in which houschold members are deprived. Households
poor in a number of different dimensions should receive
priority from policy-makers.

The three variables
The three variables in the CPM cover substantial
ground—indications of nutrition and health for the pop-
ulation as a whole (underweight children), access to
reproductive health services and a concrete test of access
to health services in general (unattended births), and
basic educational attainment plus information on gender
inequality (female adult illiteracy). Through female illit-
eracy, for example, countries are evaluated by their treat-
ment of the most deprived group. Rather than trying 1o
be comprehensive by reflecting deprivation in all human
priority areas, the index emphasizes critical areas where
progress is nceded most.

Female literacy signifies the percentage of women
aged 15 and above who can, with understanding, read
and write a short, simple statement on their everyday life.

The rate of illiteracy among women is an informative vari-
able for assessing the general poverty situation in a coun-
try. As is now well known, educating women has a
powerful multiplier effect on the well-being of families
and on a society's general level of human development.
As women become literate, fertility rates fall, infant and
child health improves, children's educational level
increases and household nutritional and sanitary condi-
tions improve.

The threshold for underweight children is weight that
is lower than two standard deviations from the median
weight-for-age of an international reference group. This
is a powerful variable reflecting lack of opportunity in a
number of areas, most important among them health ser-
vices, safe water, sanitation and adequate food. As an out-
come variable, it registers the effect of many input
variables.

The percentage of births unattended by trained
health personnel is an input variable, but one that is a reli-
able predictor of such impartant outcome variables as the
maternal mortality rate. The index uses it as a proxy for
the capability of safe and healthy reproduction, The def-
inition of trained personnel is broad: it includes physi-
cians, nurses, midwives, trained primary health care
workers and trained traditional birth attendants. Despite
the broad definition, many countries still record very high
percentages of unattended births.

For a few countries estimates had to be generated for
the percentage of underweight children or the percent-
age of unattended births, To estimate the percentage of
underweight children, a regression model was used that
includes as explanatory variables the percentage of low-
birth-weight babies and the under-five mortality rate. For
unattended births the explanatory variables are the
maternal mortality rate and the infant mortality rate.
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TECHNICAL NOTE TABLE 3.1

Capability poverty measure
Births
Capability unattended by  Underweight Real GDP

poverty trained health  children under Femnale Real GDP per capita

measure personnel age five illiteracy rate per capita (PPPS) rank

(CPM) (%) (%) (%) (PPPS) minus CPM

CPM rank value 1983-94 1985-95 1993 1993 rank?®

1 Chile 28 2 1 5.5 8,900 8
2 Trinidad and Tobago 4.1 2 7 34 8,670 8
3 Uruguay 4.7 4 7 2.6 6,550 12
4 Costa Rica 6.1 7 6 54 5,680 16
5 Argentina 6.3 13 2 4.1 8,350 8
6 Barbados 6.5 100 6 36 10,570 1
7 Panama 7.2 4 ) 105 5,890 1
8 Hong Kong 7.3 0 av 12.9 21,560 -6
9 Singapore Tl 4 0 gv 15.0 19,350 -5
10 Cuba 7.8 10 B 54 3,000 32
11 Korea, Rep. of 8.6 11 11 39 9,710 -3
12 United Arab Emirates 99 1 7 21.8 20,940 -9
13 Brazl 10.0 5 7 18.0 5,500 9
14 Kuwait 10.8 1 5 264 21,630 -13
15 Jamaica 123 18 7 1.7 3,180 24
16 Dominican Rep. 124 8 10 18.8 3,690 16
17 Maongolia 126 1 12 244 2,090 41
18 Colombia 134 19 12 9.4 5,790 1
19 Jordan 14.2 13 6 233 4,380 8
20 Ecuador 15.0 16 17 12.5 4,400 3
21 Venezuela 15.2 31 5 1041 8,360 -10
22 Paraguay 15.9 34 4 101 3,340 13
23 Mexico 16.9 23 14 136 7.010 -5
24 China 175 6 17 29.1 2,330 26
25 Guyana 184 el 22 3.0 2,140 30
26 Srilanka 193 6 38 13.8 3,030 15
27 \iet Nam 20.1 5 45 10.5 1.040 50
28 Mauntius 206 15 24 22.8 12,510 =22
29 Malaysia 206 13 25 23.7 8,360 -17
30 Thailand 211 29 26 86 6,350 -14
31 Turkey 21.2 24 10 291 4,210 -3
32 Zimbabwe 223 30 16 21.4 2,100 24
33 Honduras 224 19 19 288 2,100 24
34 Libyan Arab Jamahiriya 229 24 4 40.7 6,125 47
35 Nicaragua 243 27 12 341 2,280 16
36 Lebanon 249 55 9 106 2,500 12
37 Swaziland 25.1 39 10 26.4 2,940 6
38 Saudi Arabia 25.1 10 13 52.4 12,600 -33
39 El Salvador 25.6 34 1" .5 2,360 10
40 Peru 25.7 48 " 184 3,320 3
41 Gabon 284 20 15 50.1 3.861 =11
42 Philippines 288 47 33 6.1 2,590 3
43 Iran, Islamic Rep. of 29.8 30 1 436 5,380 -20
44 Tunisia 29.9 Ed 10 484 4,950 -19
45 Botswana 304 22 27 422 5,220 -21
46 South Africa 30.4 290 43 19.2 3127 -6
47 Bolivia 31.6 53 16 26.1 2,510 0
48 Synan Arab Rep. 327 39 12 47.0 4,196 -19
49 Cameroon 335 36 14 51.0 2220 3
50 Kenya 338 46 22 332 1,400 18
51 Myanmar 344 43 37 23.4 650 45
52 Zambia 35.1 49 25 31.3 1,110 22
53 Maldives 35.5 43 56 7.4 2,200 0
54 Madagascar 36.7 A4 39 27.0 700 38
55 Gambia 38.0 20 17 76.9 1,190 18
56 Lesotho 38.6 G0 16 40.0 980 24
57 Ghana 393 4] 27 49.5 2,000 Fi
58 Tanzania, U. Rep. of 394 47 25 46.1 630 40
59 Irag 399 50 12 57.7 3,413 -26
60 Congo a7 65" 24 36.2 2,750 -16
61 Cambodia 42.0 53 38 35.0 1,250 10
62 Indonesia 423 B4 40 231 3,270 -25
63 Eqgypt 437 59 ] 63.0 3,800 -32
64 Malawi 441 a5 27 60.2 710 27
65 Sudan 443 3 34 68.0 1,350 4
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TECHNICAL NOTE TABLE 3.1
Capability poverty measure (continued)

Births

Capability unattended by  Underweight Real GDP

poverty trained health  children under Female Real GDP per capita

measure personnel age five illiteracy rate per capita (PPP$) rank

(cPM) (%) (%) (%) (PPPS) minus CPM
CPM rank value 1983-94 1985-95 1993 1993 rank!
66 Zaire 44.7 66" 33 35.1 300 35
67 Guatemala 45.0 49 34 52.4 3,400 -33
68 Togo 45.4 46 24 65.7 1,020 10
69 Uganda 459 62 23 523 910 12
70 Central African Rep. 46.0 54 32 52.1 1.050 5
71 Céte d'lvoire 46.7 55 12 726 1,620 -8
72 Liberia 47.1 42 20 793 843 12
73 Algeria 495 85 9 54.2 5,570 -52
74 Morocco 49.7 69 9 71,2 3,270 -36
75 Papua New Guinea 498 80 30 394 2,530 -29
76 Senegal 50.9 54 20 785 1,710 =15
77 Rwanda 51.5 74 29 51.4 740 12
78 Nigeria 51.6 63 36 56.2 1,540 -12
79 Benin 51.9 55 24 76.8 1,650 -17
80 Lao People's Dem. Rep. 54.6 520 54 57.9 1,458 -13
81 Guinea 56.0 64 24 79.9 1,800 -2
82 Guinea-Bissau 56.6 73 7 59.9 860 1
83 Haiti 57.8 80 34 59.5 1.050 -7
84 Mali 59.4 68 3 79.2 530 15
85 Burkina faso 59.7 58 30 916 780 3
86 Mauritania 60.8 60 48 747 1,610 -22
87 Pakistan 60.8 65 40 77.0 2,160 -33
88 Chad 61.2 85 31 676 690 5
89 India 61.5 67 53 64.0 1,240 =17
90 Sierra Leone 62.3 75 29 833 860 -8
91 ‘Yemen 62.7 84 30 74.0 1,600 -26
92 Somalia 63.7 98 39 54.0 712 -2
93 Angola 64.0 85 35 72.0 674 1
94 Burundi 66.1 81 38 79.1 670 1
95 Mozambigue 66.9 75 47 78.6 640 2
96 Bhutan 68.2 93 38 73.8 790 -9
97 Ethiopia 701 86 48 76.5 420 3
98 Niger LT 85 36 93.9 790 =12
99 Afghanistan 725 a1 40 86.5 819 -14
100 Bangladesh 76.9 90 66 75.0 1,290 -30
101 Nepal 773 94 51 87.0 1,000 =22

a: A positive figure indicates that the CPM rank is better than the real GDP pef capita (PPPS) rank, a negative the opposite
b Human Development Report Office estimate.
Source: Column 2: UNICEF 1996; column 3° WHD 1995a and UN 1992; column 4 UNESCO 1995b; column 5 calculated on the basis of estimates from Warld Bank 1995h,
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4. Links between economic growth and human development

A cross-country econometric exercise was carried out to
examine the strength of the link between human devel-
opment and economic growth. The first part of the exer-
cise examined the effect of economic growth, social
expenditure and income distribution on the levels of and
changes in two human development indicators—life
expectancy and child mortality. The second examined the
inverse links, by looking at the effect of life expectancy,
gross domestic investment and income distribution on
growth. The results confirm the positive, two-way rela-
tionship between human development and economic
growth. They also show the importance of other factors,
such as social expenditure and income distribution, in
determining the levels of and the rates of improvement
in human development indicators.

The analysis used lags of the original variables as
instruments to remove the bias that would result from
applying the ordinary least squares technique to the sys-
tem of equations, which have a clear, two-way flow of
influence. Lag values are reasonable candidates as instru-
ments because the correlation between the two periods
analysed in the residuals in the human development and
growth regressions is never substantial.

Equation | regresses the percentage reduction in life
expectancy shortfall (from a maximum of 85 years)
between 1970 and 1992 on the average real GDP per
capita growth rate in 1960-70, average social expenditure
in the 1970s (defined as the percentage of GDP invested
in health and education) and the average income share of
the poorest 20% of the population in 1960-70. Equation
2 regresses the percentage reduction in the child mortal-
ity rate between 1980 and 1993 on the log of the child
mortality rate in 1980 and the real GDP per capita growth
rate, average social expenditure and average income
share of the poorest quintile in 1970-80.

Equations 3 and 4 regress the logs of life expectancy
in 1992 and child mortality in 1993 on the log of GDP
per capita in 1980 and average social expenditure and
average income share of the poorest quintile in 1970-90,
Equation 5 regresses the average real GDP per capita
growth rate for 1970-92 on the log of GDP per capita in
1960, the log of life expectancy in 1967, average gross
domestic investment in 1970-73 and the average income
share of the poorest 20% of the population in 1960-70.
The data used in the analysis are from the World Bank
(1994a) and UNICEF (1995).

From economic growth to human development
(ordinary least squares; t-statistics are given in parenthe-
ses)
1. Percentage reduction in life expectancy shortfall
= 0.21 + 2.22 GDP/n growth rate
(3.7) 34
+ 0.95 social expenditure
(2.0
—0.97 income share of poorest 204
(-1.3)
Adi,R? =024 n=>58
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2. Percentage reduction in child mortality
= -3.38 + 0.62 log (child mortality rate)

1) (3.5)
+ 16.51 GDP/n growth rate
(2.7)
+ 23.99 social expenditure
(3.7)
+ 13.2 income share of poorest 20%
(1.93)

AdiR?=025 n=54

3. log (life expectancy)
=3.14 + 0.13 log (GDP/n)
(39.5) (11.1)
+ 0,03 social expenditure
(0.1)
—0.31 income share of poorest 20%
(-0.7)
Adi.R* =077 »n=066

4. log (child mortality)
= 12.21 - 0.99 log (GDP/n)
(22.2)(-13.8)
— 3.53 social expenditure
(-1.98)
— 7.04 income share of poorest 20%
(-2.5)
Adj.R?=0794 »n=8l

From human development to economic growth
5. Average GDP/n annual growth rate
= - 0.30 - 0.02 log (GDP/n)

(—4.2) (=3.3)
+ 0.11 log (life expectancy)
(4.3)
~0.01 gross domestic investment
(-0.4)
+ 0.16 income share of poorest 20%
(1.0)

Adi. RE=0.371 »n =38

Equations 1 and 2 show that a | percentage point
increase in the average growth rate of GDP per capita is
estimated to reduce the life expectancy shortfall by 2.2
percentage points and the child mortality rate by 16 per-
centage points. This means, for example, that a 2 per-
centage point increase in the GDP per capita growth rate
of a country with an average life expectancy in 1970 of 57
years would increase its life expectancy by an additional
1.5 years. And a 1 percentage point increase in the GDP
per capita growth rate of a country with a child mortality
rate of 115 per thousand live births in 1980 would reduce
child mortality by an additional 18 deaths per thousand
live births.

The share of GDP invested in health and education
also has a significant and positive effect on the rates of
improvement in human development indicators. A 1 per-
centage point increase in the average share of GDP
invested in health and education is estimated to reduce
the lite expectancy shortfall by 1 percentage pointand the
child mortality rate by 24 percentage points. Thus. if a
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country with the average life expectancy and child mor-
tality rate in 1970 increases social expenditure by 3 per-
centage points, its life expectancy would increase by one
additional year and its child mortality rate would decrease
by 83 deaths per thousand live births.

A more equal income distribution was also shown to
have a positive and significant effect on the rate of
improvement in the child mortality rate. A 1 percentage
point increase in the income share of the poorest quintile
is associated with a 13 percentage point reduction in the
child mortality rate.

Income per capita, social expenditure and income
distribution are also significantly correlated with the lev-
els of these indicators. A 1% increase in GDP per capita
is associated with a 0.13% increase in the 1992 life
expectancy and a 1% reduction in the 1993 child mortal-
ity rate. A | percentage point increase in social expendi-
ture is associated with a 3% reduction in the child
mortality rate, and a 1 percentage point increase in the
income share of the poorest quintile with a 7% reduction.

The analysis also tested the links from human devel-
opment to economic growth. The results show that the
effect of human development on economic growth is also
positive and significant. A 10% increase in life expectancy,
equal to 5.7 years in 1970, is estimated to raise the aver-
age GDP per capita growth rate by 1.1 percentage points
a year. Results for other human development indicators

also show a positive and significant effect on the income
per capita growth rate. The results are consistent with
many other cross-country studies on the determinants of
income growth.

These empirical results show that growth in income,
increases in social expenditure and a more equal income
distribution are all important determinants of human
development. The higher the growth rate of income and
the share of GDP invested in health and education, and
the more equal the distribution of income, the higher the
rate of improvement in human development indicators is
expected to be. The higher the GDP per capita, the lower
the child mortality rate and the higher the life expectancy
at birth. And the higher the social expenditure and the
more equal the distribution of income, the lower the child
mortality rate.

In turn, human development was found to be an
important determinant of the rate of income growth—
the higher the life expectancy, the higher the per capita
income growth rate. The importance of analysing the
determinants of income growth lies, of course, in the fact
that many human capabilities are crucially dependent on
people’s economic circumstances. Thus, although certain
basic human capabilities, such as life expectancy, enter as
inputs into the growth equation, they are primarily ends
in themselves, while economic growth is the means for
further expanding capabilities.





