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ABSTRACT

“Poverty is in many ways a w ors t  form o f  deprivation  and can involve not only lack o f  

necessities of material well being but also the denial o f  opportunities  o f  living a tolerable 

life” (Anand and Sen, 1997). H um an developm ent is the process  o f  w idening peop le’s 

choices and the level of well being they achieve. Incom e is only one option  people would 

like to have but not the sum  total o f  their lives. Incom e is thus a m eans but human 

development is the end. It is developm ent o f  the people, for the people  and by the people 

An essential feature o f  human development paradigm  is productivity  which requires an 

investment in people and an enabling m acro-econom ic  environment for them  to achieve 

their maximum potential. E conom ic g row th  is therefore  a subset o f  hum an development 

needs— an essential part but not the entire s tructure  (H uq, 1995) This implies that neither 

economic g row th  nor hum an developm ent alone is sufficient for pover ty  reduction The 

present study therefore gives emphasis on  both econom ic  g ro w th  and hum an development 

for poverty  reduction.

The main objective of the study is to explore the possible linkage be tw een  poverty, human 

development and economic g ro w th  through  an in tegrated approach  based on three 

com ponents  o f  human development: education, health and nutrition In analyzing such
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linkage, the study consists o f  tw o  parts. In the first part an index o f  poverty  has been 

developed for 106 selected countries on the basis o f  their achievement in economic 

g row th , hum an developm ent and levels o f  poverty  by employing Principal C om ponent 

Analysis (PCA). The same m ethod  has been applied in ease o f  Bangladesh to  rank the 64 

districts on the basis of their achievements in econom ic g row th , human developm ent and 

levels o f  poverty. T he ranking o f  countries are  then com pared  with the rankings o f  

countries based on HDI. In bo th  these cases the results show  that hum an development 

factors carried m ore w eights than economic factors  in ranking the selected countries  and 

districts. In case o f  Bangladesh, D haka and K urigram  captured  the first and last position 

respectively on the basis o f  their achievements in human developm ent and economic 

g row th  which truly reflect the available data. By com paring  the ranking o f  countries based 

on scores derived from P C A  and H D I , it has been found that PCA  is be tte r  m easure  o f  

human welfare than HDI and reflects many aspects  o f  human experience.

In the second part, three equations are formed based on three  co m p o n en ts  o f  human 

development as mentioned above which are then estim ated by multiple regression In this 

part, all the three com ponen ts  o f  three equations are  then in tegrated into a single model 

which is then estimated by factor analysis to explore the possible linkage betw een  poverty, 

economic g row th , human developm ent as well as dem ographic  factors. This analysis was 

based on data available for 74 selected developing countries. A ccord ing  to  the results o f  

multiple regression, the basic determ inants  o f  poverty  identified are lack o f  income, lack o f

vi
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adequate expenditure on  education, lack o f  adequate  num ber o f  physician, high fertility 

rate and lack of adequate  supply o f  food  Results o f  factor analysis identified three factors 

explaining the link betw een poverty, econom ic g row th  and hum an developm ent as  well as 

indicates the possible dimensions o f  poverty  in o rder  o f  priority.

T he first factor labeled as basic needs dimension includes such factors  as per capita 

income, sanitation, gross  enrollment ratio at all levels, total fertility rate, daily calorie 

supply per capita and physician per population. T he second factor com prising public 

expenditure on education and labour participation ra te is labeled as basic capability 

dimension and the third factor comprising public expenditure on food p roduction  is labeled 

as basic entitlement dimension. T he results o f  regression analysis m ore or less confirm  the 

results o f  factor analysis.

I he same approach  w as also applied to identify the possible linkage betw een poverty, 

economic g ro w th  and human developm ent in case o f  Bangladesh  But in this case, since 

the value o f  R" in three regression m odels based 011 three com ponen ts  o f  human 

development appeared to  be very low, the study uses only factor analysis incorporating  all 

the variables ol three com ponents  in a single model which is referred to as integrated  

m odel for Bangladesh. The most im portan t dimension o f  poverty  identified in case o f  

Bangladesh is the social and economic dimension followed by nutritional and health

vi i
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dimensions o f  poverty. T he first factor includes such variables as per capita income, 

landownership, literacy rate, agricultural employment, non-governm ent employment 

electricity and sanitation. T he second factor comprises such factors as daily calorie supply 

per capita and distribution o f  monthly expenditure on food while the third factor includes 

such factors as life expectancy and total fertility rate.

The analysis show s that poverty in Bangladesh is m ore structural than transient. How ever 

from the regression analysis and factor analysis, the study concludes that both economic 

g row th  and hum an developm ent factors  as well as dem ographic  factors are im portant in 

explaining the level o f  poverty  and that all should be jointly p rom oted  in the process o f  

poverty alleviation. The main difference o f  present study from the previous analysis is that 

it identifies possible dimensions o f  poverty  in o rder  o f  priority in exploring the link 

between poverty, hum an development and economic grow th. Policies designed to  reduce 

poverty  therefore should take into account as many as possible the interrelationships 

between different com ponen ts  o f  hum an developm ent and betw een  human developm ent, 

economic g row th  and poverty reduction

vin
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Chapter One

LINKAGE BETWEEN POVERTY, HUMAN RESOURCE 

DEVELOPMENT AND ECONOMIC GROWTH: AN INTEGRATED

APPROACH
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1.1 Introduction

Although eradication ol poverty  and ending o f  hunger have been recognised as the most 

important challenges before hum an society, today  there  are m ore hum an beings sulTering 

form chronic deprivation than ever before in history. T h e  burden o f  poverty  is spread 

unevenly-—  am ong regions o f  the developing w orld , am ong countries within those 

^  regions and am ong localities within those countries. Nearly ha lf  o f  the w o r ld ’s poor live in

South Asia, a region that accoun ts  for roughly 30 percent o f  the w o r ld 's  population 

(World Bank, 1990, p: 2). A m ong all developing nations, Bangladesh probably has the 

highest num ber of people in abso lu te  poverty, T he problem  o f  poverty is much m ore  acute

in Bangladesh than in any country o f  South Asian region.

The governm ent and civil societies o f  developing countries  therefore n o w  lace the most 

^ urgent task of reducing poverty. T he W orld Bank, o ther institutional institutions,

governments , N G O s and local communities all need to redouble their efforts to  achieve a 

substantial reduction in poverty  over the next decade. Poverty  reduction efforts have been 

successful in som e regions than in o thers and there  has also been a varying am ount o f  

success w ithin regions. A ccording to  W orld  Bank (1996) estimates, be tw een  1987 and 

1993, the incidence o f  poverty w as a dow nw ard  trend in East Asia, in the Middle East and 

North Africa and in South  Asia. It has remained m ore  o r  less stable in Latin America and 

Sub-Saharan Africa but increased in East E u ro p e  and Central Asia although levels o f  

poverty appeared to  be very low  there. About 90 percent o f  the po o r  people in developing

2
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world today are  located in Brazil, Central America, China, Indo China, Mongolia, South 

Asia and Sub-Saharan Africa. Successive studies have show n that the cost o f  eliminating 

endemic poverty  within the shortest possible period is already within the reach o f  most 

developing nations. Nevertheless, the weight o f  global burden o f  poverty  continues to be 

enorm ous with 131 billion absolute  poor persisting below  the $ I a day line adopted  for 

international comparison in 1993,

According to W orld Development Report 1990, p rogress  has been greatest  in countries 

which have adopted  a tw o  part strategy: prom oting  the productive use o f  labour which 

have furnished opportunities for the poor and investing in health and education  which have 

enabled the poor to take full advantage o f  the new  possibilities In Indonesia and Malaysia 

this approach  has brought about a substantial reduction in poverty  along with rapid 

im provem ents in education, under  five mortality and nutrition (W orld Bank, 1990, p: 3) 

The East Asian Miracle in countries such as Indonesia, Korea, Malaysia and Thailand is an 

example o f  how  policies that p rom oted  g row th  in com bination with investm ents in human 

resources led to dramatic decreases in poverty  level. But it is not agreed by all that East 

Asia should be an appropriate  model for South  Asian countries They felt that Sou th  Asia 

should lind a developm ent path o f  their ow n that is consistent with their democratic  

political institutions because East Asian countries have systems o f  governm ent that are not 

shared by m ore  democratically oriented Sou th  Asian countries  (W orld Bank, 1993). The 

financial crisis ol 1997-1998 in East and Southeast  Asia has raised questions about 

sustainability ol poverty reduction process. But it remains important that well before the
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crisis hit the economy, much o f  this area had eliminated food poverty  M ost recent 

information suggests  that great im provements in poverty  reduction have not been that 

much affected by the crisis (H aan and Lipton, 1998, p: 135).

The 1998 R eport on H um an Development in Sou th  Asia argues that the real answ er to 

development lies in changing the very model o f  developm ent where human capabilities are 

built up, hum an opportunities are  enlarged and w here  people becom e the real agents o f  

development. In the global contex t,  generally South  Asian countries lag behind all other 

regions, bo th  in its income and hum an development levels. But Sri L anka is a major 

exception to  this fact because even with a low level o f  income, Sri Lanka achieved 

education and health levels com pared  to many industrialized countries. As a consequence 

o f  better education  and health levels combined with conscious efforts th rough family 

planning services there w as a significant decline in population g row th  rate from 2 .4%  in 

1960 to 1.5% in 1980. But despite this high perfo rm ance in social indicators, Sri Lankan 

case shows that investments in hum an capital is a  necessary condition but not a sufficient 

condition for sustainable developm ent and thereby to reduce poverty.

This is because  G D P  g row th  w as  not high enough to  sustain this successful social 

experiment. In 50s, large overall budget deficit and a continuous deterioration in balance 

o f  payment slowed the process  o f  economic g ro w th  leading to low  level o f  ou tput and 

employment levels. As the report states, the most paradoxical thing w as the grow ing

4
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tension betw een Tamils and Sinhalese which began in 1950s, exploded into open violence 

in 1980 at a time w hen  econom ic g row th  had began to  gather m om entum

N ow  the question is w hy Sri Lanka is experiencing a national problem o f  this nature while 

o ther countries such as Malaysia have been able to  overcom e their ethnic divide through 

policies o f  rapid human developm ent and econom ic grow th. Here com parison  with 

Malaysia is particularly im portant because Malaysian governm ents m ade large 

investments in education, health and other social services for all classes o f  society—  but 

with much g reater  emphasis on  Malays as the m ore  d isadvantaged g roup

The experience o f  Sri L anka is in sharp contrast to  Malaysia. At least three policy mistakes 

have been m ade in enhancing social integration be tw een  Tamils and Sinhalese First, for a 

long time, there w as a serious imbalance betw een  econom ic g ro w th  and human 

development. While human developm ent indicators w ere  high, G D P  g ro w th  rate w as very 

poor Second, Sri Lanka m ade the mistake o f  ex tending som e social services on a 

discriminatory basis, unlike the practice in Malaysia F o r  example, the governm ent decided 

to give rural children privileged access to university education but the Tamil minority w as 

discriminated against in this process. Third, many o f  the social services (particularly free

^ rice rations) w ere  cut dow n  drastically. It is clear therefore ,  that Sri L anka has to restore a

proper balance betw een hum an development and econom ic g row th  and to  create 

confidence am ong  its people to participate equally in the opportunities  o f  life (U N D P,

1997).

A

o ,
*
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In Bangladesh, the general human developm ent conditions arc dismal M o re  than a half o f

the population survives in abso lu te  poverty------the highest ratio in Sou th  Asia In fact

Bangladesh’s progress on poverty  reduction has been the slowest in Asia and it has the 

highest incidence o f  poverty in the region. A ccording to  the Report on  I Iuman 

Development in South  Asia (1998), female emancipation and the spread o f  family planning 

services are  the tw o  positive aspects  o f  recent hum an development advance  o f  

Bangladesh T he pace o f  econom ic g row th  in Bangladesh is ra ther slow T he rate o f  per 

capita income grow th  achieved during 1973-93 w as only 5 percent which while appeared 

to be significant did not do  much to  alleviate poverty. U nemploym ent is extremely high 

am ong educated  youth, causing social unrest and tension in the country. It is argued that 

Bangladesh can  m ake fairly rapid progress if  it invests liberally in its hum an capital 

Lacking natural resources and threatened by ecological degradation, its main resource is 

its people. Experience shows that w henever Bangladesh invested in skill training, as in 

garments industry, it has m ade trem endous progress. But such investm ents in Bangladesh 

are limited and needs to be greatly accelerated (U N D P , 1998), S tudies (H aan  and Lipton,

1998) show  that although export- led  g row th  has begun even with very high illiteracy rates 

(e.g. textiles in Bangladesh), to upgrade exports— say from textiles to electronics or 

software, o r  even to  raise the level o f  textiles techniques, —requires s teady rises in skills 

and education indicating the im portance o f  investment in human capital T h e  experience o f  

poverty reduction  in Bangladesh during 1990s also indicates the im portance o f  economic 

grow th in poverty  reduction. This implies that bo th  econom ic g row th  and human resource 

development are essential for poverty  reduction in Bangladesh
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The study by Haan and Lipton (1998) on poverty  in Asian countries also show s that 

although there is a s trong link betw een  economic g ro w th  and poverty  reduction, at least 

half o f  the variance in poverty am ong  and within countries is not explained by that link 

And even if  som e disadvantaged groups have shared in g row th  and poverty  reduction, 

they have not achieved com m ensura te  im provements in “human capital” indicating that 

even if  girls and ethnic minorities in remote rural areas have kept up with national 

increases in consumption, they often  still cannot reach schools and clinics. G ustav  Ranis, 

Frances Stew art and Alejandro Ram irez (2000) argued in a recent paper that a focus on 

human developm ent must be included from the beginning o f  any reform program m e 

Econom ic g ro w th  itself will not be sustained unless preceded or accom panied  by 

improvements in human developm ent Their findings also implied that a lthough human 

developm ent and economic g ro w th  should be jointly  prom oted , hum an developm ent must 

be given sequential priority. B ut their study did not explicitly show  w hether there is any 

relation o r  linkage betw een poverty , econom ic g ro w th  and hum an developm ent 

Actually, human development, economic g row th  and poverty  alleviation can go hand in 

hand being interlinked with each o ther in a mutually reinforcing manner. 1'he present study 

a ttempts to show  through an integrated approach  focusing on  three com ponen ts  o f  human 

development (education, health and nutrition) that there  is a s trong  link betw een  poverty, 

human developm ent and econom ic g row th  and with special reference to Bangladesh It 

should be mentioned here that in the present study the concept o f  hum an resource

7
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development has been used synonymously with hum an development which view human 

beings both as a means and as an end o f  development

1.2. Poverty Defined

There is no doubt today that poverty is a multidimensional issue including particular 

economic, social and o ther factors. According to U N D P  Poverty  R eport 2000, the 

poverty targets  set at the Social Summit are based on monetary  m easures while most 

developm ent practitioners no w  agree that poverty  is not about income alone but 

multidimensional. Therefore, it can be seen that despite differences in definitions, most 

donors, in com m on terms, conceive o f  poverty resulting from lack o f  human, physical and 

financial capabilities to sustain livelihoods. Accordingly, the manifestation o f  poverty  is 

reduced o r  lack o f  access to  material, economic, social, political o r  cultural resources 

needed to satisfy basic needs (C PD , 2000). H ow ever, W orld  Bank defines poverty  as a 

multidimensional element extending from low  levels o f  health and lack o f  education to 

other non-material dimensions o f  well-being, including gender gaps, insecurity, 

pow crlessness and social exclusion. U N D P defines hum an poverty as the denial o f  most 

basic opportunities  and choices to  lead a long., healthy, creative life and to enjoy a decent 

standard o f  living, freedom , dignity, self-respect and the respect o f  others. For 

Bangladesh, D FID  views poverty as a phenom enon which incorporates illiteracy, lack of 

access to resources, social deprivation and vulnerability to  disasters, sickness and other 

external shocks. M ost donors, how ever, do  not furnish any clearly articulated operational 

element arising out o f  their assessment o f  multidimensionality o f  poverty  and the
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discussion in policy making circles in almost all countries  including Bangladesh relates 

primarily to economic dimensions while o ther d im ensions are generally ignored (Joshi, 

1997) What is meant by that is that the basic objectives o f  developm ent as the expansion 

o f  human capabilities was never completely overlooked  in m odern  developm ent literature 

but the focus has been mainly on the generation o f  econom ic g row th ,  in the sense o f  

expanding G N P  and related variables. What is crucial in all this is to  ju d g e  different 

policies, ultimately by, their impact on the enhancem ent o f  the capabilities that the citizens 

enjoy (D rezc  and Sen, 1998), H um an development denotes  both the p rocesses o f  

investment in human capital (supply side) and participation o f  human beings in the benefits 

o f  developm ent (demand side). It is developm ent o f  the people, for the people and by the 

people. An essential feature o f  hum an development paradigm  is productivity  which 

requires an investment in people  and an enabling m acro-econom ic environment for them 

to achieve their maximum potential. Econom ic g ro w th  (in the sense o f  expanding G N P) 

being a subset o f  human developm ent needs is an essential part bu t not the entire 

s tructure (H uq, 1995, p: 19). H um an developm ent is a people-centered process  o f  

development that creates sustainable opportunities  for people to exercise m ore  choices 

and realize their full potential ( U N D P ,1996).

T he present study therefore gives emphasis on both  econom ic g row th  and human 

development as a process to  the reduction o f  poverty. H ow ever, the poverty  definition 

used in the present study is the $1 per population per day. BBS, how ever,  defines poverty 

in Bangladesh as a state o f  deprivation from availing goo d s  and com m unity  services which

9
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are essential for normal level o f  living. In fact, poverty is a multidimensional phenomenon 

defined and explained as situation in which a person lacks the necessary capabilities and 

entitlements to  satisfy his o r  her basic needs and aspirations.

1.3. O bjectives o f  the S tudy

The objective o f  the study is to identify the determ inants  o f  poverty  in selected developing 

as well as in Bangladesh and to explore the possible linkage betw een poverty, human 

resource developm ent and econom ic g row th  with special reference to Bangladesh

The specific objective first is to  develop an index o f  poverty  for 106 selected countries and 

also for 64 districts in Bangladesh on the basis o f  their achievem ents in econom ic g row th , 

human developm ent and levels o f  poverty. T he second objective is to develop an 

integrated model for Bangladesh as well for selected developing countries  to explore the 

linkage be tw een  poverty, hum an resource developm ent and econom ic g row th

1.4. Data and M ethodology

In analyzing the linkage betw een poverty, hum an resource  developm ent and economic 

growth , the paper has been divided into tw o  parts.
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In the first part (Chapter 2 and 3), an index o f  poverty  has been developed  for 106 

selected countries as well as  fo r  64 districts in Bangladesh by em ploying Principal 

C om ponent Analysis (PC A ) in o rder  to  rank different countries on the basis o f  their 

achievem ents in human developm ent, econom ic g ro w th  and levels ol poverty

In the second part (Chapter 4 and 5), the link betw een  poverty, hum an developm ent and 

economic g row th  has been explained by separate  models. In fact, the linkage am ong  them 

has been explained by m ethod of Facto r Analysis. In this part, an a ttem pt has also been 

made to identify the determinants o f  poverty  based on three com ponen ts  of human 

development: education, health and nutrition. T hree  separate equations has been formed 

based on these  three com ponen ts  o f  hum an developm ent which are then estimated by 

multiple regression. T o  analyze the link betw een poverty, hum an developm ent and 

economic g row th ,  the variables o f  all three com ponen ts  have been incorporated  in a single 

model which is then estimated by Factor Analysis

The same approach  has been applied in analyzing the link betw een  poverty , human 

development and economic g ro w th  in case ol Bangladesh (Chapter 5).

T he sources o f  da ta  and variables used have been described separately lor each section
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Chapter Two

DEVELOPING AN INDEX OF POVERTY FOR SELECTED 

COUNTRIES BY APPLYING PRINCIPAL COMPONENT

ANALYSIS

12
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2.1 Introduction

Poverty as a multidimensional phenom enon can be approached  from different points o f  

view. There are many conceptual approaches which have been used to  m easure poverty  

The poverty measures based on income dimension is defined by Foste r-G reer-T horbecke  

class o f  poverty  measures. It cap tures three aspects  o f  poverty, its incidence, the depth 

and severity o f  poverty.

rhe  incidence of poverty expressed as a head-count ratio is simply an estimate o f  the 

percentage o f  people below poverty line. It does  not indicate anything about the depth or 

severity o f  poverty  and thus does  not capture any w orsening  o f  the conditions o f  those 

already in poverty. The depth o f  poverty can be m easured as the d istance below  the 

poverty line expressed as a proportion  o f  that line. T h e  average is formed over the entire 

population, poor and non-poor. Because this m easure  —  also called pover ty -gap—  show s 

the average distance o f  the po o r  from the poverty  line, it is able to  cap tu re  a worsening o f  

their conditions O ne drawback o f  poverty  gap m easure is that it may not convincingly 

capture differences in severity o f  poverty.

Sen (1976) has proposed  a better m easure o f  the severity o f  poverty. I low ever,  this 

measure does  not satisfy another useful property  which is simply called “additivity” : this 

requires that aggregate poverty  be equal to the population  weighted sum  o f  poverty  levels

13
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in the various sub-groups o f  poverty.

A m easure o f  severity o f  poverty  which is additive is the Foster-G reer-Thorbecke, P?

measure . T h e  severity o f  poverty can be measured as a w eighted average  o f  the squared 

distance o f  the po o r  below  the poverty  line. T he w eights  are given by each individual gap 

Again the average is formed over the entire population. Since weights increase with 

poverty, this m easure is sensitive to inequality am o n g  the poor All three m easures can be 

derived from the following formula:

Pa =  1/n q [(Z-y,)/Z]a

where Z  is the poverty  line, y\ is the income o f  the po o r  below poverty  line, n is the total 

population and a represents  the distribution weight, a =0  yields head-count index, a= l 

poverty  gap and a= 2  distributionally sensitive squared  poverty  gap index.

While P 2 m easure has clear advantage for som e purposes, such as com paring policies 

which are aiming to  the poorest,  it is not easy to interpret. That is a draw back  for 

expositor}' purposes  (Ravallion, 1982).

A broader criterion is adop ted  by W orld Bank for m aking an estim ate o f  poverty all over 

the world. A ccording to  the Bank, the expenditure necessary to  buy the minimum standard 

o f  nutrition and o ther basic necessities and a further am ount varying from country to 

country  and reflecting the cost o f  participating in every day life o f  the society should
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constitute the consum ption-based poverty line. H ow ever, both contain socially perceived 

basic needs (Joshi, 1997, p: 201).

For producing a helpful account o f  various poverty  alleviation program s, quite often the 

head-count ratio is used which again calls for the application o f  the concep t o f  poverty

line. In recent years the poverty  lines have been upda ted /dow nda ted  on the basis ol 

relevant price deflators. In all the exercises in which the statistical devices such as 

deflators are used, the w holesale price indices o r  consum er price indices for the rural as 

well as the urban po o r  have found a place. It appears  that any person having a sound 

know ledge o f  statistics and even a little know ledge  o f  econom ics can prove either an 

increase or decrease in the incidence o f  poverty. T herefore  there is a need  for a 

satisfactory m easure o f  poverty  (Joshi, 1997, p. 201).

Dissatisfaction with per capita G N P  as an index o f  well-being has been w idespread and 

seems to be growing. T hree  major types o f  problem s arise in the use o f  per capita G N P  as 

a measure o f  developm ent or national well-being. T h e  first problem relates to the nature  o f  

GN P, the second relates to the conversion o f  the local currency m easures  into a com m on 

denom inator, typically the U S dollar, and the well know n bias in the u se  ot market 

exchange rates for such conversions. T he third relates to the problem that income does  not 

necessarily m easure well-being and that o ther param eters  of incom e distributions a ie  also 

important and should not be overshadow ed by per capita G N P  T he first problem is
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com m on to bo th  developed and underdeveloped econom ics and while efforts have recently

been made to rectify some o f  the draw backs o f  the m easure, it remains the principal index 

o f  what a country  produces. T he second problem received much a ttention from the UN

and the World bank. Based mainly on a statistical estimation o f  average relationship 

across countries betw een (a) levels o f  consum ption o f  various items, and (b) real income, 

UN (1980) com puted  real per capita G D P for a fairly large num ber o f  countries. In regard

to third problem, an early U N R IS D  (United N ations Research Institute for Social 

Development, 1972) study a ttem pted com putation  o f  a “general index” o f  socioeconom ic 

development 011 the basis o f  inter-country da ta  for 1960. Also M orris  (1979) suggested a 

‘physical quality o f  life index’ (PQ L I) which could supplement the conventional per capita 

G D P  measures. M orris w orked  with only three m easures o f  developm ent (life expectancy 

at age one and infant mortality and adult literacy ra tes)  and did not include o thers because 

those were thought to  be highly correlated with the three included H ow ever, as Ram 

(1982) argues that there are som e o ther im portant indicators o f  current basic needs 

fulfillment, like access to safe drinking w ater and availability o f  medical ca re  which are not 

very well cap tured  in the three PQLI constituents. N o w  the tendency has been to consider 

not merely per capita G N P  but m ore  importantly, a set o f  indicators o f  basic needs 

fulfillment which reflect directly the state o f  well-being o f  people in various countries 

(Ram, 1982, p; 228-229)

16
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Rati Ram (1982) suggested a simple method that enables one  to obtain for any given inter

country sample, a single indicator o f  development that can encom pass  the information 

contained in per capita G N P  as well as in the various indicators o f  basic needs fulfillment 

and o ther aspects  of well being. T he procedure  suggested is the well know n multivariate

method o f  principal com ponents  which enables one to obtain, from a given set o f  variables 

that capture successively the largest proportion  o f  variance in the original variable series 

In his paper the application o f  the  m ethod is illustrated by extracting a principal 

com ponent o f  the three constituents  o f  M o rr is ’ PQLI and further by obtaining a com posite

index o f  developm ent based on both  the physical quality indicator and per capita G N P 

Another example o l  the application o f  the m ethod involves com putation  o f  a composite  

basic needs fulfillment index by deriving the first principal com ponent o f  the five basic 

needs indicators published by W orld Bank (1980) and then obtaining a single developm ent 

indicator based on the basic needs fulfillment index and per capita G N P  In com puting the 

index. Ram  followed 2-stage principal com ponent procedure  and found that principal 

com ponent cap tures about 86%  o f  the variation in the five indicators, viz., adult literacy, 

life expectancy, safe w ate r  access, physician per population and calorie intake, which 

shows that the com posite  index is quite a go o d  representation  o f  the ex tent o f  basic needs 

fulfillment conveyed by the five constituent indicators But regardless o f  the simplicity o f  

the m ethod and that the m ethod has an intuitive appeal, the main d raw back  o f  this study is 

that the variables chosen are dimensionally different. For example, while adult literacy 

rc lc is  to the literacy o f  adults, the o ther variables refer to  whole population  and therefore

Dhaka University Institutional Repository



the variables cannot be reduced to dimensionally similar terms

I he 11 DR 1990 first introduced a different way of m easuring hum an developm ent - by 

combining indicators of longevity, educational attainment and standard o f  living into a

com posite  Hum an D evelopment Index (HD1). T he longevity is now  m easured by life 

expectancy at birth, the educational attainment is m easured by a com bination o f  adult 

literacy ra te (tw o-th irds  weight) and combined g ro ss  primary, secondary  and tertiary 

enrollment ratio (one-third w eight) and standard o f  living is m easured by G D P  per capita 

(PPP  US$). T h e  per capita income (PC Y ) is used as a proxy m easure for satisfaction 

derived from a bundle of basic g oods  and services. Life expectancy reflects the progress 

made in such fields a s  health, child m o rta lity  and  nutr it ion  T h e  H D I  s e t s  a m in im u m  and  

m aximum for each dimension and then show s w here  each country  stands in relation to 

these scales - expressed as a value between 0 and 1 T he minimum adult ra tio  is 0%  and 

the m axim um  is 100%, and similar is the case for the combined gross  enrollment ratio. 

Similarly, the minimum for life expectancy is 25 years and the maximum 85 years, so the 

longevity com ponent for a country  where life expectancy  is 55 years w ould  be 0 5 For 

income the minimum is $100 (PPP) and the m axim um  is $40,000 (PPP) For any 

com ponent of the HDI^individual indices can be com puted  according to  following formula:

Index =  (Actual x* value - minimum Xj value)/(maximum x, value - minimum Xj value)

I f  for example, the life expectancy at birth for a country  is 65 years, the index o f  life 

expectancy for this country  w ould  be:
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Life expectancy Index =  (65-25)/(85-25)=0.667 . But for income in the construction o f  

HDI, now income is trea ted  using the following formula:

W ( y )  =  ( lo g y  - lo g y min)/( logy  m ax  l O g y m i n ) .

The HDI is a simple average o f  the life expectancy index, educational attainment index and 

adjusted real G D P  per capita (P P P$) index and so is derived by dividing the sum o f  these 

indices by 3 (U N D P , 1994, p .91),

N ow  the question is why only three  com ponents ,  because  the idea w ould  be to reflect all

aspects o f  hum an experience. T he 1994 H D R  report  says that lack o f  data imposes limits 

on this , But it added that adding m ore variables cou ld  confuse the p icture and detract 

from the main trends and that som e indicators might overlap with existing indicators 

However, the linkages betw een poverty and hum an developm ent becom e clear only when 

we take  a b roader view o f  the problem o f  poverty  instead o f  depending  on the much used 

as well as much abused concepts  o f  per capita incom e or expenditure scale (Joshi, 1997, p 

203).

Use o f  multiple measures is obviously desirable in several respects. It m odera tes  an 

exclusive focus on income and offers a m ore  direct perspective on the condition o f  poor 

people in various countries. Adult literacy rates, access to safe drinking w ater, primary 

school enrollment rates, availability o f  basic medical care, average life span o f  people.
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caloric or pro tein  intake levels, all convey im portant information that is not easy to obtain

from per capita GNP. Nevertheless, multiplicity o f  such indices and multidimensionality in 

their representation can constitu te  serious im pediments in o n e ’s efforts at summarizing the 

situation com pactly  and at making inter-country comparisons. Although the various

*  measures do correlate with each o ther in varying degrees, they diverge in many important

ways, indeed, such a d ivergence is one source o f  their usefulness, il they were perfectly 

correlated, o n e  could serve just as well as all of them. Therefore  one  may find that inter- 

country  inequality is high on  one  measure, low  on  another, and very low on yet another. 

Thus a country  may be high on one  index, and low  on  another, and it might be quite 

difficult to  m ake overall com parisons across countries  (Ram, 1982, p: 228-229).

L-
The H D R  report (1997) presents a human poverty  index (HP1) and ranks 78 poor 

countries by this index. These index values, and the ranks, tell us  h o w  the intensity of 

poverty  varies across these countries. T he R eport  recognizes that poverty  is 

multidimensional, and that poverty  measures based on incom e criterion do  not cap ture 

deprivation o f  many kinds. “H um an poverty” , it says, “ is m ore  than incom e poverty - it is 

the denial o f  choices and opportunities for living a tolerable life ” It in troduces three types

 ̂ o f  deprivation: in survival, in education and know ledge , and in econom ic provisioning, as

important dimensions o f  poverty.

20

Dhaka University Institutional Repository



The H um an  Poverty  Index (H P I)  is based on  three different types o f  deprivation:

(1) Survival deprivation, as measured by the percentage ol people (in a given country) 

not expected to survive to age 40 years (P i) ,  (2) D eprivation in education and 

know ledge, as m easured by adult literacy rate (P2); (3) D eprivation in economic 

provisioning (P*) which is com puted  as the m ean o f  three variables population 

w ithout access to  safe w ate r  (P n ) ,  population  w ithout access to  health services 

(Pm) and underw eight children under  the age 5 years (P.n) - all three expressed in 

percentages. That is, the com posite  variable Pi is construc ted  by taking a simple 

average o f  the three variables, P*i, P i 2. P 33. Thus 

P, = [(Pi , + P32 + P.v0]/3 

The HPI is then obtained as the cube root o f  the averages  o f  cubes o f  the three 

com ponen ts  o f  deprivation. This is a “p o w er  m ean ’ o f  o rder  3. T h e  p o w er  mean of 

order one is the simple mean, the average o f  values. T h u s  the formula for HPI is given by

HPI =  [(P ,3 + P23 +  P / ) / 3 ] ,/3 

Several questions can be asked about this particular choice o f  variables for describing and 

quantifying deprivation and about the reliability o f  the  data actually used N Krishnaji 

(1997) in his recent article on “H um an Poverty  Index: A Critique” a ttacked  the HPI on 

several grounds. These  are  mentioned below

(1) First, in constructing H PI,  many im portant variables have been excluded In particular, 

how ever,  the deprivation o f ‘econom ic provisioning 1 as com puted  in the R eport,  is 

not representative.
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(2) Second, the variables chosen are dimensionally ditTerent. Deprivation in term s o f  

survival (Pi), in access to safe w ater ( P ^ )  and in access to health services (IV;) relate 

to whole population, while adult literacy (P?) refers to  the population o f  adults The 

incidence o f  underweight children refers to  the population o f  children below  5 years o f  

age. T he variables thus are on different population  aggregates.

As Krishnaji pointed out, to avoid curious mixture, it will be advan tageous  to use 

population literacy rates instead o f  adult literacy rates. Similarly, instead o f  proportion 

o f  underweight children one  can employ a m easure  o f  under-nutrition  for the whole 

population. He therefore added that such modifications will reduce all variables to 

dimensionally similar term s, referring to  the population as a whole. H e also pointed 

out the dissimilarity present in the time dimension as well For example, adult literacy 

as observed  now  is the result o f  neglect in the past, covering several decades. This is 

true for many nations including Bangladesh and India. P rospects  o f  survival to the age 

40  are com puted , how ever,  at current age-specific mortality rates H e concludes that 

in a regime o f  continuously falling mortality rates, varying widely across  countries and 

over time , such m easurem ents o f  survival rates, w ithout reference to  the actual course 

o f  decline in mortality and ho w  it was brought in the different countries, can be 

misleading.

(3) Third, question has also been raised as to  the da ta  quality inherent in constructing  HP1 

For example, as Krishnaji observed, the percentage o f  population with no  access to
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‘sale w a te r ’ is given as 19 and 3, respectively, for India and Bangladesh A ccording to 

him, it is difficult to accept that 97 percent o f  the people in Bangladesh have access to 

safe w ater, given the high proportion  o f  dea ths  due  to w ate r-born  diseases in both 

these countries.

In Krishnaji’s paper7seven different m ethods have been used for com puting  poverty index 

including H PI and Principal C om ponent M ethod  (PCM ). Com paring  all seven different 

methods, the au thor argues that although the P C M  does  not give us an overall index o f  

deprivation in its calculated form, it is a go o d  choice for ranking from the statistical point 

o f  view because it exploits the existence o f  correlations am ong the variables considered

The au thor o f  the present study used the sam e m ethod (P C M ) for deriving com ponent 

scores for 30 developing countries using nine socio-econom ic and dem ographic variables 

(Khatun, 1996) By com paring the scores derived by PCM  with the rankings o f  HDI

representing human development, it was found that Principal C om ponen t scores give 

better estimates o f  human welfare than HDI. It is t rue  that w hen many variables are 

measured, som e practical problems arise. W ith large num ber o f  variables the num ber o f  

relationship is so large as to beyond com prehension and som e data reduction technique is 

clearly needed. O ne such da ta  reduction technique is Principal C om ponent M ethod (Dillon

and Goldstein, 1984), M oreover,  since poverty  is multidimensional, w e also need a 

multidimensional m easure that goes beyond income and focuses on many dimensions o f
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human lives affected by poverty. Principal C om ponent Analysis is such a m easure which 

can capture various dimensions o f  poverty.

The main purpose  o f  Principal C om ponent M ethod is to  determ ine the principal 

com ponents  in order to explain as much as total variation in the data  as possible with as 

few o f  these factors as possible In addition, the first principal com ponen t yields the linear

combination o f  the variables having the largest variance, subject to the condition that the 

sum o f  the squares o f  the coefficients is unity. T h e  result is o f  course not a mean value 

(because the weights do  not add  up to unity) but the procedure  has the obvious merit o f  

widening the distances am ong  the countries to  the m axim um  extent, so that borderline 

cases arc as clearly separated as possible. (Krishnaji, 1997, p: 2205)

2.2 L im itation o f  the M ethod

Rati Ram (1982) in representing Principal C om ponen t Analysis for developing a 

com posite  index mentioned som e o f  the d raw backs o f  this m ethod which arc described

below. First, the proposed  m ethod cannot solve the index number problems basically
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inherent in the construction o f  such indicators and com posite  indices N or can it remove 

the deficiencies that may pervade LDC data relating to the various indicators Second, the 

proposed method has som e procedural ambiguities in the sense that one  would get

somewhat different results if  the method is applied in a different way rather than applying 

the 2-stage Principal C om ponen t procedure. H ow ever, as he points out, such procedural 

ambiguities seem no m ore  severe in the approach  proposed  here than in any o ther method 

that could be suggested for developing such com posite  indices. Third, the m ethod is 

obviously not useful for com puting  a welfare index in the aforesaid sense if  the postulated 

welfare function is non-linear. H ow ever, if the welfare function is linear and the

param eters o f  the functions are unknow n, the m ethod  proposed  here could be useful even 

for com puting  a welfare index (Ram, 1982).

Despite the above limitations. Ram concludes that the p rocedure  suggested is simple, has 

intuitive appeal and seems to  possess considerable potential in application. While there is 

nothing perfect about the m ethod and it docs  have som e draw backs, it seems preferable to 

almost any o ther alternative available for the purpose. Therefore, application o f  the 

m ethod for the present purpose  seems to consti tu te  one  significant step tow ard  the 

evolution o f  com posite  developm ent index for each country  and will facilitate international 

comparison.
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2.3. T he  M ethod  of Principal C om ponen t

The m ethod used to derive the com ponent scores  using six socio-econom ic and 

demographic variables for reflecting hum an progress  is Principal C om ponen t Analysis

(PCA). PCA  transforms the original set o f  variables into a  smaller set o f  linear 

combinations that account for most o f  the variations o f  the original set T h e  principal 

com ponent are extracted so that first principal com ponent denoted by PCi accounts for

the largest variation in the data. That is PCi is that linear combination o f  the observed 

variables Xj, j=  1, 2 ............. , p -say,

PC(1, =  W(|) IX] + W(J)2 X 2 +  ..............  + W(|>p Xp ......... (1)

where w eights w (ui, w (i)2, .................w ())p have been chosen to minimize the ratio o f  variance

ofPC(D to the total variation subject to  constraint P r i w ? ^  =  1.

The second principal com ponen t PQ?) is that weighted linear com bination o f  observed 

variables which is uncorrelated  with the first linear com bination and which accoun ts  for 

the maximum am ount o f  the remaining total variation not already accounted  for by PC, 1 > 

(Dillon and Goldstein, 1984).

In general then the mth Pc is w eighted linear com bination o f  the Xs

PC — W(n,)i X | + W(m)?.X2 + .............+ W(m)pXp ............... (2)

which has the largest variance o f  all linear com binations that are uncorrelated  with all o f  

previously extracted PC.
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It must be stressed that a principal com ponent analysis does  not always w ork in the sense 

that a large num ber o f  original variables are reduced  to a small num ber of transform ed 

variables. Indeed if  the original variables are uncorre la ted  then the analysis does  absolutely 

nothing. T he best results are  obtained when the variables are correlated , positively or 

negatively (Manly, 1986, p. 60). O ne  merit o f  P C A  is that an increase in the num ber o f  

variables that one  m ay wish to  include for deriv ing a com posite  index im poses very little 

cost on the analysis and one  can  include many related variables for deriving the principal 

com ponen ts  (Ram, 1982: 227-247).

2.4. D ata and M ethodology

This study uses six variables, such as gross  enrollm ent ratio (G E R ), life expectancy  (LE), 

access to safe drinking w ate r  (S D W ), access to  sanitation (SA N ), total fertility ra te  ( I I'R) 

and per capita  G N P  (PC Y , P P P $ )  as the basis for com puting  the scores  for 106 selected 

countries. T he data  have been taken  from W orld  Development Ind ica tors  1998, H um an 

D evelopment Report, 1998 and Social Indicators o f  D evelopm ent ,1996  In a study by 

JollilTe (1973, p: 31), it is suggested  that  in any problem  using principal com ponen ts  at 

least four variables should be  retained.

It is to  be noted  that the variables chosen for the present case refer to the whole 

population and can be reduced  to  dimensionally similar terms
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A ccording to  late M ahbub ul Haq (1995 ), “ the basic goals  o f  developm ent are access to  

basic education, primary health care, provision o f  family planning facilities, elimination of

serious malnutrition and provision o f  safe drinking w a te r” . T he reasons for the choice of 

these particular variables have been described below:

4 ( 1 ) Per capita  income is used as a proxy m easure  fo r  satisfaction derived from a bundle o f

basic goo d s  and services. It is used as a m easure  o f  standard  o f  living o f  the people

(2) The educational a ttainment which is the basis o f  hum an developm ent and the most 

im portant indicator o f  human welfare is m easured  by g ross  enrollment ratio at all 

levels.

(3) Life expectancy  reflects the progress  m ade in such fields as health, child mortality and 

nutrition. Since life expectancy  already m easures  progress  m ade  in nutrition, the 

variable calorie intake per capita  has been  d ro p p ed  from  the analysis because it might 

overlap with o ther indicators. In a study by O g w an g  (1994, p: 2 013) on the cho ice  of 

principal variables for com puting  H um an D evelopm ent Index, it has been found, using 

the selection strategy by Joliffe (1973), that o f  the th ree  variables, life expectancy  

appeared to be the best choice.

(4) Access to safe drinking w a te r  and access to  sanitation have been  used as a proxy 

variables to  m easure p rogress  in econom ic provisioning. A ccess  to  health ca re  has not 

been considered because  o f  lack o f  inform ation in case o f  many developing  countries 

D ue to unavailability o f  data , it w as not possible to  consider such im portan t variable as 

p roportion  o f  under-nutrition  representing the w hole  population
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(5) T F R  has been used as an indicator o f  poverty  because there is a s trong  correlation 

between poverty  and TFR. Rapid population  g row th  is linked as bo th  the cause  and 

efi'cct to low  human resource  developm ent,  particularly for girls and w om en The 

higher the TFR , the higher the incidence o f  poverty  and vice versa. T herefore  T F R  can 

be considered as one  o f  the com ponen ts  indirectly affecting hum an developm ent and

-4
thereby the level o f  poverty.

2.5. Result o f  the Analysis: D eveloping  an Index o f  Poverty  for 106 Selected  

C ountries

Before discussing the com ponen t scores, it is necessary to  analyze the da ta  by interpreting 

the first tw o  principal com ponents .  It should be m entioned here that as  a convention  only
I

first tw o  principal com ponen ts  have been retained in the present case to  analyze the data 

and the values o f  first principal com ponent have been used to derive the com ponent 

scores because this com ponen t alone explains ab o u t  79 percent o f  the total variance fab le

2.1 presents the eigenvalues and cumulative p ropor tion  o f  the  to tal variance explained

Table 2.2 show s  the respective com ponent correlations. F rom  the com ponen t loadings w e 

see that com ponen t 1 which accounted  for about 79 percent o f  the total variance is clearly 

dominated by human developm ent factors, with life expectancy  having the highest loading 

com pared  to econom ic factor such as PCY.
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Using the values o f  first com ponen t,  com ponen t scores lo r  106 selected coun tries  have 

been com puted  and these are then com pared  with HD1 (1 9 9 9 )  developed lor this 106 

countries published in H D R  1999.

The com ponent scores  for 106 selected countries  show n in Table 2 3 using the 

standardized da ta  have been calculated in the following way:

T he first principal com ponen t is

Z, =  413X , +  .397X2 - .409X., + .425X4 +  391Xs + 4 1 2 X f„

w here  Xi to X/, are s tandardized variables. This is an index o f  poverty  (Z i)  o n  the basis ol 

hum an developm ent and econom ic g ro w th  It seems there fo re  that 79%  o f  the variation 

in the data  are rela ted  to  differences in attaining hum an developm ent and econom ic  

growth.

It should be m entioned here that th e  second com ponen t explained about 7 percent of the 

variation o f  the da ta  and w hen scores  are com puted  using the coefficients o f  the second 

com ponent,  the results obtained do  not have any relevance to  reality. I hat is the ranking 

o f  the countries accord ing  to  second com ponen t does  not reflect the reality. T herefore  for 

convenience, only first com ponen t is used  in the present case. From fab le  2.3 it can be 

seen that when w e com pare  the rankings o f  the countries  accord ing  to the tw o  methods, 

there are m arked differences be tw een  the rankings in the countries  and the differences 

range from 1 to  21. This difference is expected  since the p resen t study considers  m ore as 

well as different types o f  variables com pared  to those  taken  to  com pute  HDI. T o  test the

Dhaka University Institutional Repository



degree o f  the association betw een tw o  types  o f  rankings, S p earm an 's  rank correlation has

been calculated. T h e  estimated rank correlation is 95 which show s that there  is s trong 

general agreem ent betw een  tw o  types  o f  ranking By testing the significance o f  the 

association, it has been found that the correlation be tw een  the tw o  m ethods  is significant 

H ow ever,  the difference in tw o  types  o f  ranking is due to  differences in the num ber and 

type o f  the variables selected. As m entioned earlier, this difference is expected  since in 

PCA, six variables have been chosen  while in construc ting  HDI only three variables have 

been selected to  reflect human progress. From the com parison  o f  rankings, it has been

found that som e countries have been placed in higher position(+) according to  (Principal 

C om ponen t)  PC score com pared  to  that according to  H D I score  while som e are placed in 

lower position (-) according to  PC score  which were p laced  in higher position according 

to  HDI score (see Table 2.5 ). T he higher difference (>  o r  = 10) has been  found in case 

27 countries F o r  convenience, only differences g reater  than 15(or equal to )  are discussed 

and justified in each  case. T he countries  fall in this ca tegory  are Paraguay, Bangladesh, 

C o teAdTvoire ,  Gambia, P N G , L eso tho  and Cambodia. F ro m  this table it can  be seen that 

Paraguay has been placed in 67th position according to  PC score  while it has been placed 

in 4 6 th position accord ing  to  HDI (1 9 9 9 )  score. It can be seen from  the Table  that 

Philippines has been placed in 4 6 l1’ position accord ing  to P C A  while it has been  placed in 

41 s1 position accord ing  to  HDI score. T hat is, according to  bo th  m ethods Philippines has 

been placed before  Paraguay. T h e  highest difference in ranking (21) in case  o f  Paraguay is 

because o f  num ber o f  countries placed before Paraguay and after Philippines. In between
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Philippines and Paraguay, there are 20  countries accord ing  to  PC ranking but accord ing  to

HDI ranking, only five countries fall in betw een  them  T h e  countries like Indonesia , China, 

South  Africa, India, Egypt,  Bolivia, O m an etc. have been  placed after Paraguay  according

to  HDI ranking. But available data  suggest that all the  countries  placed before  Paraguay 

and after Philippines according to  P C A  have a balanced com bination o f  bo th  hum an 

developm ent and real G D P per cap ita  grow th. But desp ite  higher life expectancy  and 

g ross  enrollment ratio, Paraguay has much low er p ropor tion  o f  population having access 

to  sanitation and safe drinking w ater.  So Paraguay seem s to  be deprived in te rm s o f  basic 

economic provisioning and therefore p laced in a low er level o f  human developm ent. 

Secondly, in case o f  Bangladesh, it can  be seen (Table  2 .3 )  that it has been  placed in 7 1M 

position accord ing  to  P C A  while it has been placed in 86th position accord ing  to  HDI It 

can be seen from  the Table that Z im babw e has been placed into 71s' position  accord ing  to  

HDI while it has been placed in 59th position accord ing  to  PCA  That is, Z im b ab w e has 

been placed in higher position co m p ared  to  Bangladesh  accord ing  to bo th  type o f  

methods. A ccord ing  to  PC ranking, 11 countries  fall in be tw een  Z im babw e and 

Bangladesh and in case o f  HDI ranking, 14 countries fall in betw een  them. C o u n tr ies  like 

B otsw ana, Egypt, G abon, N icaragua , G uatem ala, Bolivia, Namibia and M o ro c c o  have 

been placed before  Z im babwe accord ing  to  HDI ranking while the opposi te  happened  in 

case o f  PC ranking. But it can be seen that  the num ber o f  countries  placed before  

Bangladesh and after Z im babw e accord ing  to  PCA  have low er level o f  hum an 

developm ent com pared  to Z im babw e which has a m uch balanced com bination  o f  human
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developm ent com pared  to o ther countries  above, for exam ple Egypt and N icaragua (see

Table 2.4) Thirdly, in case o f  Gambia, it can  be seen that it has been placed in 77"’ 

position according to  PCA  but in 98 th position accord ing  to  H D I M adagascar  has been 

placed in 9 8 th position according to  P C A  while it has been placed in 84,h position 

according to HDI. T hat is M adagascar has been placed before Gambia accord ing  to HDl 

while the opposite  happened in case o f  PCA. But the available data show  that G ambia has 

much higher level o f  hum an developm ent as well as real G D P  per capita co m p ared  to 

M adagascar. Fourthly, in case o f  L esotho , it can be seen that it has been placed in 90 11' 

position according to  P C A  while it has been  placed in 6 9 lh position accord ing  to  HDI 

A ccording to  H D I, C o teAd ’lvoire has been  placed in 9 0 ,h position  which has been placed 

in 73rd position accord ing  to PCA.

That is C o teAd T v o ire  has been placed before L eso tho  acco rd ing  to  PCA  while the 

opposite  happened  in case o f  HDI. D a ta  analysis suggest that much higher p ropor tion  o f  

people having access to  safe drinking w a te r  and m ore  o r  less sam e life expectancy  with 

same level o f  P C Y  (but despite low er G E R )  may con tr ibu te  to  place C o te Ad T v o ire  in 

higher position com pared  to Lesotho. Fifthly, PN G  has been  placed in 70lh position 

according to  H DI but in 87 lh position  according to  P C A  But accord ing  to PC A. Kenya 

has been placed in 70,h position while it has been placed in 7 6 11' position accord ing  to 111)1 

That is Kenya has been  placed before  P N G  according to  P C A  while opposi te  happened 

according to HDI. F rom  the data  analysis, w e can say that Kenya has much higher level of 

population having access to  safe drinking w ater and sanitation, low fertility, m uch higher
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gross enrollment ratio com pared to  P N G  with same life expectancy  despite  much higher

level o f  real G D P per capita in PNG . Lastly, Cam bodia  has been placed in 77th position 

according to  HDI while it has been placed in 93 ,li position according to PCA  According 

to  HDI, Uganda has been placed in 93 rd position while accord ing  to PCA, U ganda has 

been placed in 97 th and Gambia in 77 ,h position That is accord ing  to bo th  methods, 

Cambodia has been placed before U ganda Actually the differences in case o f  ranking are 

due to large num ber o f  countries placcd after Cam bodia  and before Uganda according to 

HDI than those  according to PCA. D a ta  analysis show  that differences betw een  these two 

countries in term s o f  human developm ent as well as in te rm s real G D P  per capita  is not so 

much (C am bodia  has much low er proportion  o f  people  having access to  safe drinking 

w ate r and sanitation but much higher life expectancy and g ross  enrollment ration 

com pared to  U ganda). Uganda is higher in one aspect o f  H D  while C am bodia  is higher in 

other aspect o f  H D  and number o f  countries falling in be tw een  them  should not be too  

many.

Therefore, since P C A  takes into m ore variables than H D I, it is expected that P C A  gives 

better m easure o f  human progress and reflects many aspects  o f  human experience. 

H ow ever for convenience, the countries  which are placed in higher place accord ing  to 

PCA com pared to  I IDl are g rouped  into one  ca tegory  while the countries which arc 

placed in lower position according to P C A  com pared  to  HDI has been g rouped  into 

another country  (sec Table 2.5). It should be m entioned here that 50 countries  arc placed
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in higher or lower position on the basis o f  both econom ic g ro w th  and hum an development

T h e  analysis has been further ex tended  by com paring  the rankings accord ing  to  111)1 

(1999) (by considering same three com ponen ts  which w ere  used in construc ting  HDI )  

with the rankings o f  the same coun tries  according to  PCA . T h e  analysis show s  that first

principal com ponen t  (see Table 2 ,7) explains about 8 0 %  o f  the variation in total data and

that differences in rankings range from 0 to 14, T he highest difference is found in case o f  

Malawi followed by Ukraine and Saudi Arabia, It is to  be m entioned here that according 

to  HDI, highest position is cap tured  by C anada while accord ing  to PCA , it w as U SA  

which captured  the highest position considering only th ree  com ponents .  It is to  be noted 

here that a lthough C anada ranks higher in term s o f  hum an developm ent the real G D P  per 

capita is much higher in U S A  than in C anada with m ore  o r  less the sam e level o f  human 

development n  USA. Therefore, U S A  has been placed in the highest position  in te rm s o f  

both econom ic g ro w th  and human developm ent because  studies show  that there  is no

trade-off  be tw een  econom ic g ro w th  and hum an deve lopm ent and that bo th  should be 

jointly p rom oted  in th e  process  o f  econom ic developm ent. .  By contrast,  it is to  be noted 

that lowest position  is cap tured by N iger according to  P C A  while it w as cap tu red  by 

Sierra Leone accord ing  to  HDI. But data analysis show  that N iger has much low er human 

development (adult literacy ra te and gross  enrollment ratio  arc  much low er in Niger 

com pared to Sierra Leone). N ow  in case o f  Malawi, it can  be seen (Table 2 .6) that it has 

been placed in 8 0 ,h position accord ing  to  PCA  while it has been  placed in 94 lh position 

according to  HDI. A ccording to PCA , Senegal has been placed in 94 th position  while it
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has been placed in 8 9 1'1 position accord ing  to HDI T h u s  according to HDI, Senegal has

been placed in h igher position com pared  to Malawi while the opposite  happened  in case o f  

PCA. But available data show that M alaw i has much higher adult literacy ra te and gross 

enrollment ratio com pared  to Senegal which placed it in a higher position. N o w  regarding

Ukraine it can be seen that it has been  placed in 39th position  according to  PCA  and in 5 1"1 

position accord ing  to  HDI. F rom  Table  2.6, it can be seen that China has been placed in 

51st position accord ing  to  PCA  while it has been placed in 53rd position accord ing  to HDI 

That is a lthough according to bo th  HDI and PCA  China is placed after Ukraine, the 

number o f  countries falling in be tw een  them  is much higher (11)  in case o f  P C A  than in 

case o f  HDI (2). It can  also been seen that  except tw o  countries, Jordan  and Sou th  Africa, 

all o ther countries w ere  placed before Ukraine according to  H D I . Available data  show  that 

the countries placed after U kraine and before China have low er level o f  hum an 

development com pared  to Ukraine and therefore placed in low er position com pared  to 

Ukraine accord ing  to  PCA. Lastly, regarding Saudi Arabia, it can be seen that it has been

placed in 52nd position according to  P C A  while in 42 nd position accord ing  to  HDI From 

Table 2.6, w e  see that Brazil has been placed in 4 2 nd position  accord ing  to P C A  and 43ld 

position according to  FIDI (just after Saudi Arabia) T hat is Brazil has been  placed in a 

much higher position com pared  to  Saudi Arabia accord ing  to  PCA  while the difference 

between tw o  countries  is very insignificant according to  FIDI D ata  analysis show  that the 

countries falling betw een  Brazil and Saudi Arabia acco rd ing  to  PCA have attained higher 

human developm ent com pared  to  Saudi Arabia despite m uch  higher level o f  incom e in
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Saudi Arabia. T h e  findings show that PCA  gives m ore  accura te  estimates o f  human

development and econom ic g row th  because it gives estim ates based on  actual value of the 

com ponents and that it gives m ore w eights to the com ponen ts  (see fab le  2  8) based on 

human developm ent than on incom e com ponents  A lthough there is s trong  general

agreement betw een  tw o  types o f  m ethods (r=.96), the main advantage o f  PCA  is that 

exact values can be  used to calculate the scores and no such minimum and maximum 

values have to  be set for any com ponen ts  as in HDI. T he present study also calculated the 

com ponent scores for 106 countries using four as well as five variables by iteration But it 

has been found that the ranking o f  countries  seems to be the best when it is based on six 

variables explaining most o f  the variations in total data. Also the ranking of countries 

using six variables seem  to  be m uch m ore  realistic com pared  to  those with three, four or 

five variables. F o r  example, if  w e  look a t Table 2.3 (using six variables), w e see that if we 

consider African countries, Kenya has higher life expectancy, higher percentage o f  

population having access to  sanitation and much higher level o f  enrollment ratio at all 

levels com pared  to  Bangladesh and therefore  it has been rightly placed before 

Bangladesh

But if w e look at Table 2.6 (using three variables), we see that Sudan has been  placed 

before Bangladesh but in Table 2.3 w e see that it has been  placed after Bangladesh Now 

if w e look at the available data  (appendix  1), w e can see that Sudan has low er achievement 

in respects o f  bo th  economic g ro w th  (low er G D P per capita, PPP$) and hum an 

development com pared  to  Bangladesh and therefore should be  placed after Bangladesh
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and therefore rankings based on three variables do not reflect the reality.

2.6. Conclusion

It is evident from  the findings o f  the paper that P C A  is m ore  sensitive than H D I in 

determining the ranks. P C A  can tak e  into m ore variables in o rd e r  to  increase the

explanatory p o w er  o f  the index for development. Since P C A  takes  into m ore  variables 

than H D I, even the small changes in the scores attributable to  o ther factors beside the 

major com ponent,  such as G N P  per capita, can be clearly show n in the result. In a sense, 

the principal com ponen ts  account fo r all o f  the variation in the  original data. T h e  main 

problem o f  H D I is that it is subject to  constan t modifications. T h e  HDI sets a minimum 

and maximum values for each dimension and especially for income, previously, income 

above the average w orld  income is adjusted  using a progressively higher d iscount rate. 

Although the present m ethod o f  com puting  H D I does  not discount incom e as highly as 

before still all incom e is subject to  discounting. But in case o f  PCA, no such minimum and 

maximum values have to  be set and exact values for incom e as well as for o th er  variables 

can be used for each country  to  calculate the scores. Further as Kelley (1 9 9 1 )  com m ents

that since H D I is based on co u n try ’s position along a range  o f  m axim um  and minimum 

values for each indicator, the specific weight o f  that indicator in H D I can be sensitive to 

choices o f  these endpoints for which H D R  tends to select exceptional values. In fact, as
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the author argues, the H D I turns ou t to  be quite sensitive to the choice o f  m axim um  life 

expectancy. As an experiment, the au tho r  set the adequa te  o r  desirable life expectancy  at 

age 73 (the average o f  developed countries in 1987) instead o f  78 (a m axim um  value

attained by only country  Japan) and found that this raised som e countries from low  to

medium and som e countries from  m edium  to  high hum an development. M oreover ,  the 

H DI values for the developed countries  vary from .96 to  1.00. As a result, the H D I has 

operational meaning only for developing countries w h o se  values vary from . 12 to  .95.

Secondly, H D I cannot take  correlated variables into account. But PCA  is a da ta  reduction 

technique and it can take  as many variables as well as corre la ted  variables into account 

Lastly, as C how dhury  (1991, p: 125) pointed  out that in constructing the H D I, equal 

weights w ere  given to  its three com ponen ts  w ithout providing any justification for doing 

so. M oreover,  it is no t know n as to  h o w  sensitive H D I is to  changes in the weighting 

system employed. Hence, the ranking o f  countries accord ing  to  HDI can at best be 

considered as illustrative ra ther than evaluative. A ccording to  Kelley (1991 , p :30),  the 

specific weighting requires detailed justification about which the HDI is substantially 

silent. In contrast,  in the Principal C om ponen t  Analysis, the weights are  different so that 

scores calculated are sensitive to  the w eights and therefore  each com ponen t w ou ld  carry 

different information regarding hum an development. T he m ethod  o f  principal com ponents

provides an easy procedure  for letting the da ta  determ ine the optimal w eights that capture 

the largest fraction o f  the variance (R am , 1982), T o  qu o te  Srinivasan (1994 , p: 243) “

HDI is conceptually weak and empirically unsound involving serious problem s o f  non
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comparability over time and space, m easurem ent er ro r  and biases. Meaningful inferences 

about the process  o f  developm ent perform ance as well as policy implications could hardly 

be drawn from variations in H D I .” A ccording to  Tilak (1992), there are several other

important indicators, in the absence o f  which it may be w ondered  w hether the  HDI is

comprehensive and therefore the indicators chosen are to o  few  to  com prehend human 

development.

HDI has serious limitations and the present study m akes an attem pt to im prove the index 

by introducing m ore  variables by the application o f  a simple m ethod such as P C A  By 

testing the significance o f  the association betw een  types o f  methods, it has been  found that 

there is significant association betw een  tw o  types o f  rankings. But a general agreem ent 

betw een tw o  types o f  m ethods d o es  no t always ensure ab o u t  the suitability o f  the method 

as HDI. This high correlation is expected  since the variables included in H D I are part o f  

the variables em ployed in PCA. . B u t  the analysis o f  the findings show  that P C A  scores 

determine with g rea ter  efficiency even the small changes attributable to  o th er  factors, in 

addition to the m ajor com ponen ts  o f  hum an development. T hat is, the sensitiveness o f  

PCA  to the ranking o f  countries that cannot be detec ted  by H D I can always be  m ade sure 

through PCA It is m ore sensitive to  a m ore  b roader and w ider spec trum  o f  situations that 

are happening in the process o f  econom ic development. T hus  w e can conc lude  that PCA is 

a better m easure than H D I to  reflect hum an progress and show s many aspects  o f  human 

experience.

4 0
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T able  2. 1: E igenvalues and A ccounted  for V ariance (using  six variables)

Components Variance Explained 
of Total Variance

Cumulative Proportion

Prinl 4.7125 0.78543
Prin2 0.4399 0.85875
Prin3 0.3396 0.91535

Prin4 0.2087 0.95014
PrinS 0.1696 0.97840
Prin6 0.1295 1.000

T able  2.2: C om p on en t Loadings (us ing  six variables)

Variable 1 2

Safe drinking water (SDW ) .413 -.046
Sanitation (SAN) .397 .205

Total Fertility Rate (TFR) -.409 .413
Life expectancy (LE) .425 -.280
Per Capita G N P (PCY) .391 .827
Gross enrolment ratio (GER) .412 -.152
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Table 2.3: A  C om parison  o f  R ank ing o f  S o m e Selected C ountries  based 011 Scores  
Derived from PC A and H D I (using six variables)

Countries PC Score 11DI Scorc PC Ranking HDI Relative Difference

Canada 1.58 .932 1
Ranking
1

HDI
1 0

Norway 1.57 .927 2 2 2 0
Austria 1.53 .904 3 16 13 + 10
Switzerland 1.53 .914 4 12 10 +6
Ncthcrland 1.52 .921 5 8 7 +2
USA 1.52 .927 6 3 3 -3
Belgium 1.52 .923 7 5 4 -3
Finland 1.51 .913 8 13 11 +3
France 1.51 .918 9 11 9 0
Denmark 1.49 .905 10 15 12 +2
Sweden 1.44 .923 11 6 5 -6
UK 1.42 .918 12 10 8 -4
Italy 1.41 .900 13 19 14 + 1
Spain 1.40 .894 14 21 16 +2
Ireland 1.38 .900 15 20 15 0
Singapore 1.36 .898 16 22 17 + 1
Australia 1.29 .922 17 7 6 -11
Greece 1.23 .867 18 27 19 +1
Portugal 1.22 .858 19 28 20 + 1
UAE 1.10 .812 20 43 25 +5
Korea Rep. 1.03 .852 21 30 21 0
Of
Israel 0.99 .883 22 23 18 -4
Poland 0.94 .802 23 44 26 +3
Bcralus 0.91 .763 24 60 36 + 12
Mauritius 0.89 .764 25 59 35 + 10
Bulgaria 0.82 .758 26 63 37 + 11
Hungary 0 81 .795 27 47 28 + 1
Chile 0.77 .844 28 34 22 -6
Uruguay 0.68 .826 29 40 24 -5
Panama 0.61 .791 30 49 30 0
Croatia 0.58 .773 31 55 32 + 1
Malaysia 0.56 .768 32 56 33 + 1
Turkey 0.55 .728 33 86 47 + 14
Tunisia 0.54 .695 34 102 55 +21
Argentina 0.53 .827 35 39 23 -12
Trinidad & 0.51 .797 36 46 27 -9
Tobago
Romania 0.48 .752 37 68 39 + 2
Ukraine 0.46 .721 38 91 51 • 13
Jordan 0.41 .715 39 94 52 + 13
Mexico 0.39 .786 40 50 31 -9
Venezuela 0.38 .792 41 48 29 -12
Thailand 0.37 .753 42 67 38 -4
Jamaica 0.35 .734 43 82 45 +2
Dominican 0.34 .726 44 88 47 -3
Republic
Columbia 0.33 .768 45 57 34 -11
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Table  2.3 (continued)

Countries PC  Score HDI Score PC  R a n k in K 1IDI
R anking

Relative
HDI

Difference

Philippines 0.31 .740 46 77 41 -5
Syrian Arab 0.26 .663 47 111 59 + 12
Republic
Ecuador 0.23 .747 48 72 40 -8
Saudi Arabia 0.17 .740 50 78 42 -8
Brazil 0.16 .739 51 79 43 -8
South Africa 0.13 .695 52 101 54 +2
China 0.08 .701 53 98 53 0
Peru 0.07 .739 54 80 44 -10
Oman 0.03 .725 55 89 49 -6
Indonesia -0.05 .681 56 105 56 0
El Salvador -0.12 .674 57 107 57 0
Honduras -0.19 .641 58 114 61 +3
Zimbabwe -0.20 .560 59 130 71 + 12
India -0.24 .545 60 132 72 + 12
Botswana -0.27 .609 61 122 66 +5
Egypt -0.28 .616 62 120 64 +2
Gabon -0.31 .607 63 124 67 +4
Nicaragua -0.32 .616 64 121 65 + 1
Guatemala -0.32 .624 65 117 63 -2
Bolivia -0.36 .652 66 112 60 -6
Paraguay -0.37 .730 67 84 49 -21
Namibia -0.38 .638 68 115 62 -6
Morocco -0.41 .582 69 126 68 -1
Kenya -0.42 .519 70 136 76 -15
Bangladesh -0.50 .440 71 150 86 + 15
Vietnam -0.55 .664 72 110 58 -14
CoteAdIvoirc -0.68 .422 73 154 90 + 17
Pakistan -0.75 .508 74 138 78 +4
Ghana -0.81 .544 75 133 73 -2
Lao PDR -0.85 .491 76 140 79 +3
Gambia -0.85 .391 77 163 98 + 21
Tanzania -0.86 .421 78 156 92 + 14
Nepal -0.87 .436 79 144 82 +3
Cameroon -0.92 .536 80 134 74 -6
Yemen -0.96 .449 81 148 85 +4
Nigeria -0.99 .456 82 146 83 + 1
Malawi -1.00 .399 83 159 94 + 1 1
Gumca -1.02 .398 84 161 96 + 12
Senegal -1.03 .426 85 153 89 +4
Togo -1.03 .469 86 143 81 +5
PNG -1.08 .570 87 129 70 -17
Sudan -1.09 .475 88 142 80 -8
Congo -1.10 .533 89 135 75 -14
Lesotho -1.11 .582 90 127 69 -21
Benin -1.15 .421 91 155 91 O
Burundi -1.16 .324 92 170 102 + 10
Cambodia -1.17 .514 93 137 77 -16
Haiti -1.20 .430 94 152 88 -6
Zambia -1.27 .431 95 151 87 -8

*
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Table 2.3 (continued)

Countries PC Scorc HDI Score PC Hanking HDI
Ranking

Relative
HDI

Diffcrcncc

Burkina -1.35 .304 96 171 103 +7
Faso

Uganda -1.36 .404 97 158 93 -4
Madagascar -1.38 .453 98 147 84 -14
Chad -1.54 .393 99 162 97 -2
Mali -1.55 .375 100 166 99 -1
Mo/.anibiqu -1.59 .341 101 169 101 0
Angola -1.60 .398 102 160 95 -7
Gunica -1.64 .343 103 168 100 -3
Bissau
Niger -1.66 .298 104 173 105 -1
Ethiopia -1.79 .298 105 172 104 -1
Sierra Leone -1.80 .254 106 174 106 0
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Table  2.4: D ata  o f  Selected C oun tr ie s  for C om parison

Countries Safe w ater  
(% )

Sanitation
(% )

T FR Life expectancy GER Real G D P  per  
C apita  (Sppp)

Philippines 86 77 3.6 66 78 2762

Syrian Arab 85 78 4.0 69 64 5374

Republic
4602Ecuador 70 64 3.1 70 72

Sri Lanka 57 63 2.3 73 66 3408

S.Arabia 93 86 6.2 70 56 6091

Brazil 72 41 2.4 67 72 5928

S. Africa 70 46 2.9 65 81 4334

China 90 21 1.9 70 58 2935

Peru 60 44 3.1 68 81 3940

Oman 82 79 7.0 71 60 1977

Indonesia 62 51 2.6 65 62 3971

El Salvador 55 68 3.5 69 55 2610

Hondurus 65 62 4.5 67 60 1977

Zimbabwe 74 58 3.9 56 68 2135

India 81 29 3.1 63 56 1422
Botswana 70 55 4.3 51 71 5611

Egypt 64 11 3.3 65 69 3829

Gabon 67 76 5.0 55 60 3766

Nicaragua 61 31 4.0 68 62 1837

Guatemala 60 66 4.6 66 46 3682

Bolivia 60 44 4.4 61 66 2617

Paraguay 42 30 3.9 71 62 3583

Namibia 57 34 4.9 56 84 4054

Morocco 52 40 3.3 66 46 3477

Kenya 53 77 4.6 58 55 1438

Bangladesh 79 35 3.4 58 39 1382

Gambia 76 37 5.3 53 34 948
Madagascar 29 3 5.7 58 33 673

Lesotho 18 6 4,6 58 56 1290

CotcAdlvoirc 72 54 5.1 54 39 731

Cambodia 13 41 4.6 53 58 1110

Uganda 34 57 6.7 43 34 1483

Source: H um an D evelopm ent R eport  1999 and W orld  D evelopm ent Indicators 1998
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Table2.5: G roup  of Countries Placcd in Higher and  t a w e r  Position According to PCA

H igher  Position
Austria
Switzerland
Ncthcrland
Finland
Denmark
Italy
Spain
Singapore
Greece
Portugal
UAE
Poland
Beralus
Mauritius
Bulgaria
Hungary
Croatia
Malaysia
Turkey
Tunisia
Romania
Ukraine
Jordan
Mexico
Jamaica
Syrian Arab Republic
Sri Lanka
South Africa
Hondurus
Zimbabwe
India
Botswana
Egypt
Gabon
Nicaragua
Bangladesh
CotcAd Ivoire
Pakistan
Lao PDR
Gambia
Tanzania
Nepal
Yemen
Nigeria
Malawi
Guinea
Senegal
Togo
Burundi
Burkina Faso

L ower Position
USA
Sweden
Belgium
UK
Australia
Israel
Chile
Uruguay
Argentina
Trinidad &Tobago
Thailand
Dominican Republic
Ecuador
Saudi Arabia
Brazil
Peru
Oman
Guatemala
Bolivia
Paraguay
Namibia
Morocco
Kenya
Vietnam
Ghana
Cameroon
PNG
Sudan
Congo
Lesotho
Cambodia
Haiti
Zambia
Uganda
Madagascar
Chad
Mali
Angola
Gunica Bissau
Niger
Ethiopia
Venezuela
Columbia
Philippines
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Table 2.6:A Com parison o f  Ranking o f  Som e Selected Countries Based on Scores 
According to PC A  and HDI (using three variables)

Countries PC Scorc PC R anking HDI Ranking Difference
USA 1.76 1 3 +2
Canada 1.69 2 1 -1
Belgium 1.65 3 4 + 1
Norway 1.63 4 2 -2
Australia 1.60 5 6 + 1
Sweden 1.59 6 5 -1
Ncthcrland 1.57 7 7 0
UK 1.56 8 8 0
France 1.55 9 9 0
Switzerland 1.52 10 10 0
Finland 1.51 11 11 0
Denmark 1.48 12 12 0
Austria 1.45 13 13 0
Italy 1.37 14 14 0
Ireland 1.31 15 15 0
Spain 1.28 16 16 0
Singapore 1.22 17 17 0
Israel 1.17 18 18 0
Portugal 1.05 19 20 +1
Korea 1.01 20 21 +1
Greece 0.99 21 19 -2
Chile 0.81 22 22 0
Argentina 0.75 23 23 0
UAE 0.75 24 25 + 1
Uruguay 0.69 25 24 -1
Trinidad & 0.65 26 27 +1
Tobago
Poland 0.63 27 26 -1
Hungary 0.60 28 28 0
Panama 0.54 29 30
Bcralus 0.53 30 36 +6
Mauritius 0.51 31 35 +4
Venezuela 0.51 32 29 -3
Mexico 0.47 33 31 -2
Malaysia 0.46 34 33 -1
Bulgaria 0.46 35 37 +2
Philippines 0.45 36 41 +5
Columbia 0.44 37 34 -3
Croatia 0.43 38 32 -6
Ukraine 0.42 39 51 + 12
Romania 0.40 40 39 -1
Ecuador 0.38 41 40 -1
Brazil 0.37 42 43 -1
Peru 0.37 43 44 + 1
Thailand 0.34 44 38 -6
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Table 2.6 (continued)

Countries P C  Score PC  R anking 1IDI R anking Difference
Sri Lanka 0.32 45 50 +5
Dominican 0.28 46 47 + 1
Republic
Jamaica 0.27 47 45 -2
Paraguay 0.24 48 46 -2
Jordan 0.24 49 52 +3
S. Africa 0.21 50 54 +4
China 0.17 51 53 +2
S. Arabia 0.13 52 42 -10
Turkey 0.10 53 47 -6
Oman 0.09 54 49 -5
Tunisia 0.07 55 55 0
Vietnam 0.07 56 58 +2
Indonesia 0.06 57 56 -1
El Salvador 0.01 58 57 -1
Bolivia -0.01 59 60 + 1
Syrian Arab -0.02 60 59 -1
Republic
Namibia -0.05 61 62 + 1
Honduras -0.16 62 61 -1
Egypt -0.20 63 64 + 1
Nicaragua -0.23 64 65 + 1
Botswana -0.34 65 66 41
Zimbabwe -0.37 66 71 +5
Lesotho -0.39 67 69 t-2
Congo -0.42 68 75 +7
Guatemala -0.43 69 63 -6
Gabon -0.53 70 67 -3
Cambodia -0.59 71 77 +6
India -0.60 72 72 0
Kenya -0.60 73 76 +3
Morocco -0.60 74 68 -6
Ghana -0.65 75 73 -2
PNG -0.66 76 70 -6
Cameroon -0.68 77 74 -3
Lao PDR -0.71 78 79 + 1
Nigeria -0.83 79 83 +4
Malawi -0.84 80 94 + 14
Pakistan -0.85 81 78 -3
Togo -0.85 82 81 -1
Nepal -0.86 83 82 -1
Yemen -0.94 84 85 + 1
Zambia -0.95 85 87 +2
Madagascar -1.04 86 84 -2
Tanzania -1.05 87 92 +5
Sudan -1.07 88 80 -8
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Table 2.6 (continued)

Countries P C  Scorc PC  Rankin}* H D I R anking D iffercncc
Bangladesh -1.15 89 86 -3
Angola -1.18 90 95 +5
Uganda -1.20 91 93 +2
Benin -1.21 92 90 +2
ColeAdl voire -1.29 93 91 -2
Senegal -132 94 89 -5
Haiti -1.33 95 88 -7
Chad -1.35 96 97 +1
Gambia -1.41 97 98 + 1
Mali -1.47 98 99 + 1
Gunica -1.53 99 96 -3
Gunica Bissau -1.55 100 100 0
Mozambique -1.58 101 101 0
Burundi -1.63 102 102 0
Ethiopia -1.71 103 104 + 1
Sierra Leone -1.80 104 106 +2
Burkina Faso -1.91 105 103 -2
Niger -1.96 106 105 -1
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Table 2.7: Eigenvalues o f  the Correlation Matrix and Cum ulative Proportions (using  
three variables)_____________________________________________________ _____________________

Components_________ Eigenvalue__________ Proportion__________ Cumulative

Prinl 3.2262 0.8065 0.8065

Prin2 0.3900 0.0975 0.9040
Prin3 0.2555 0.0638 0.9679
Prin4 0.1282 0.0320 1.000

Table 2.8: C om ponent Loadings (using three variables)

Variables C om ponent 1

Real G D P  per capita ($PPP) .476
Adult literacy rate .503
Gross enrolment ratio -.517
Life expectancy -.503
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Chapter Three

DEVELOPING AN INDEX OF POVERTY FOR 64 DISTRICTS

OF BANGLADESH
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V

T he socio-econom ic developm ent in different parts o f  Bangladesh has undergone  

important changes in many respects since independence. T h e  process o f  changes has been 

however, uneven in term s o f  its impact o n  different districts or regions o f  the country. 

M any districts are  still characterised by low  degree  o f  urbanisa tion and industrialisation, 

low  level o f  developm ent in agriculture, low  im provem ent in education , health services, 

infra-structural facilities and o ther rela ted  factors. T h e  incidence o f  poverty  also varies 

significantly from  one  district to  another w ith  great varia tion in the availability o f  basic 

needs betw een districts . D evelopm ent p rogram m es on  various sectors are  being taken  

th rough  different Five Y ear  Plan in o rder  to  im prove the quality o f  life o f  the com m on  

masses and reduce the regional disparities in the pace  o f  overall developm ent. During the 

last tw enty  five years, governm ent spent hundreds o f  billions o f  Taka th ro u g h  the various 

bilateral and multilateral agencies in different soc ioeconom ic  sectors. H ence question  

arises regarding the extent o f  progress  m ad e  in each district and the level o f  

developm ent o f  each district in term s o f  availability o f  basic needs and reduction  o f  

poverty  (B B S, 1998, p: 1)

As mentioned earlier, there are several approaches  for m easurem ent o f  pover ty  and 

determ ination of poverty  line which have been discussed in related literature and  these 

different approaches can be criticized, visualized and defined from  any angle depending 

on the critic’s perspective and purpose. B u t there is no un ique ideal app roach  for

3.1. In troduc tion
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m easuring them. Besides income, access to  basic needs and services is an im portant 

determ ination o f  the level o f  living . T h e  provision o f  basic needs such as food, education, 

health services, safe drinking w ater, shelter, basic facilities in the households are essential 

for poverty alleviation because the living conditions o f  the p o o r  are w o rsen ed  by the 

absence o f  these facilities in their households  (B B S, 1998, p: 50). H ow ever,  a num ber o f  

developm ent p ro g ram m e have been  taken  u p  in a coun try  to  im prove the  quality of life by 

providing basic needs. But developm ent is a multidimensional process  and its impact 

cannot be m easured  fully by any single indicator. M o reo v er ,  a num ber o f  indicators  when 

analysed separately o r  individually will no t give an in tegra ted  and com prehensive  p icture 

o f  reality .H ence the need for construc ting  a com posite  index.

^ T he design o f  Bangladesh  econom y com pris ing  64  districts is examined here in te rm s ol

both  hum an developm ent and econom ic g row th . H u m an  developm ent presently  assum es 

im portance as several studies reveal that incom e alone is no t always a satisfactory m easure 

o f  welfare w hereas  hum an developm ent tak es  accoun t o f  incom e as well as  quality o f  life 

factors  such as education, health etc. T h e  level o f  hum an developm ent o f  a region reveals 

how  the income is put to  use and how  peop le  actually live (Bhattacharya , 1998, p 3028)

It has com e to  be realised that there is no  au tom atic  relationship be tw een  any particular

' level o r  ra te o f  g ro w th  o f  G N P  and im provem ent in quality  o f  life (M orris  and M e Alpin

1982, cited in B hattacharya, 1998)). It is also revealed in U N D P  study that the  level o f  

G N P  does not necessarily indicate the level o f  hum an developm ent A s tudy  by M ajum der 

(1994) on Asian poverty  also reveals that a l though  China is at a  similar level o f  G N P  per
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capita to that o f ln d i a  and Pakistan, has a m uch be tte r  pe rfo rm ance  in term s o f  quality o f  

life, per capita G N P , therefore, cannot be taken as a su rro g a te  for perform ances in quality 

o f  life.

Since human developm ent includes several factors contribu ting  tow ards  hum an welfare, 

m easuring hum an welfare poses a great problem. Several a t tem p ts  have been m ade  in this 

direction (M orris  and M cA lpin  1982; M ukher jee  et al. 1981, cited in Bhattacharya, 1998) 

T h e  m ost recent en deavour in this line o f  app roach  is the H D I as formulated by U N D P  to 

m easure relative deprivation in overall perspective. A m ong  m any indicators to m easure  

relative deprivation, th ree  types o f  depriva tion  are b rough t  in to  focus: p eo p le ’s 

deprivation in life expectancy, literacy and income for a decen t  life to represent longevity, 

know ledge and com m and  over resources  respectively.
r

It should be m entioned  here that in 1996, w ith a v iew  to  analyse inter-district varia tion  in 

hum an developm ent attainment, the p ro ced u re  similar to  co m pu ta t ion  o f  agg regate  HDI 

w as applied on  64 districts o f  Bangladesh and the study w as  undertaken  by U N D P  

(1996). T he study included only 3 variables like literacy ra te and mean years o f  schooling 

for estimating educational attainment, district level life expectancy  as health com ponen t 

and district level per capita income to m easure  standard  o f  living. Since life expectancy  

figure at the district level w as  no t available at that time, bu t only IM R  figure at the 

district level w as available, the national life expectancy  figure w as  trea ted  with 

disaggregated  mortality ra te to  obtain district level life expectancy  figures. Assum ing
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average mortality equals to  one, a score for each o f  the districts w as com pu ted  Later the 

national life expectancy  figure w as  divided by the scores  to  obtain the respective  district 

figures on life expectancy. Since information on  all the district level P C Y  w as not 

available, it w as  assum ed that per capita G N P  estim ates o f  20 old districts represent all 

the new  district currently  under their respective coverage (on  average 3 to  4) and a factor 

w as  com puted  for each new  district which w as  then used  o n  the  national real G N P  per 

capita (PPP$) to  estim ate district level PCY . As the au th o r  h im self argues, such 

assum ption leads to  a systematic bias in district -wise incom e disparity estim ates 

H ow ever, operating  o n  the above data  base , district level H D Is  w ere  estimated.

T he present s tudy  a ttem pts  to  derive an index o f  pover ty  applying Principal C om ponen t  

Analysis for each 64 districts based on  variables representing  hum an developm ent and 

economic g ro w th  which are then com pared  with H D I estim ates  as done by U N D P  (1996).

3.2. Data and  Variables

Som e alterations in the construc tion  o f  the index have to be m ade  as all the relevant data 

at the districts are  not available. T h e  com ponen ts  chosen  here for deriving the  index are 

literacy rate , life expectancy, per capita income, sanitation (percen tage  distribution o f
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households by type o f  toilet, bo th  kuncha and open  field), electrification (percentage 

distribution o f  households  w ithout electricity) and em ploym ent (percentage distribution of 

population by type o f  w orks, both agriculture and non-governm ent employees).

It is to  be no ted  that these factors reflect people  oriented  developm ent factors  w hich  have 

profound influence on district level developm ent. T he selection o f  these variables has 

been  done on the following basis:

As in H D I, PCY  is used  as a proxy m easure  for satisfaction derived from a bundle o f  

basic goo d s  and services. It is used  as a m easure  o f  s tandard  o f  living o f  the  people 

T he educational a ttainment which is the basis for hum an developm ent and the most 

im portant indicator o f  hum an welfare is m easured  by literacy ra te  (7 years and above). Life 

expectancy reflects p rogress  made in such fields as health child mortality and nutrition 

In addition to  these th ree  variables, the o ther  four variables have been selected on the 

following basis:

In Bangladesh, different policies are  launched to bring g ro w th  with social jus tice  Besides, 

policies directly re la ted to the enhancem ent o f  p roduc tion  and productivity , a num ber of 

p rogram m es are undertaken  to  im prove entitlement, capabilities and social opportunities. 

T h e  land reform  measures, employm ent generation  p ro g ram m es  can be listed undei 

entitlement related instruments. F o r  lack o f  da ta  on  land re fo rm  measures, only da ta  on 

employm ent o f  population  in tw o  types  o f  w o rk s  have been  chosen  at the d istiict level to
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represent entitlements. M ass literacy campaign, health for all drive are expected  to 

im prove capabilities and life expectancy  at the district level com bined with sanitary 

conditions are  taken  to  represent im provem ents  in hum an capabilities or hum an 

deprivation. As the da ta  on  safe drinking w a te r  does not seem  to be accura te ,  this 

im portant variable has been d ropped  from the analysis (a lthough 79%  o f  popu la tion  in 

B angladesh is estim ated to  have access to  safe drinking w ate r ,  the inform ation on what 

percentage o f  population  are affected by contam inated  w a te r  due  to  arsenic is not 

available). And finally, the developm ent o f  social infrastructure like local roads, rural 

electrification etc. can  expect to  contribu te  to w ard s  be t te r  social opportunities. D ue  to 

lack o f  information o n  others, only d a ta  o n  electric supply at district level have been 

chosen  to represent social opportunities.

D a ta  have been taken  from  Analysis o f  Basic N eeds D im ension o f  Poverty , Vol. III, 

published by B B S  in 1995. The d a ta  for T F R  has been taken  from P rogo tir  Pothey  

published by U N IC E F  in 1997.

3.3. Results

T he results (show n in Table 3.1 and Table  3 .2) derived from  P C A  are then com pared  

with H D I scores and analyzed in details. Table 3.1 show s  the respective com ponen t
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loadings. From this Table, w e  see that com ponent 1 which accoun ted  for about 60 

percent o f  the total variance is dom inated  by human developm ent and econom ic  factors 

such as percen tage distribution o f  household  em ployed in non-governm ental  organisation, 

persons em ployed in agriculture, electricity and sanitation. Using the first com ponen t,  

com ponent scores  for 64 districts have been com puted  which are  show n in Fable 3 .2. 

F rom  Table 3 .2 w e  see that there are m arked differences in tw o  types o f  ranking  and the 

differences ranges from  0 to 47. This difference is expected  since the present study 

considers m ore as well as different type o f  variables co m p ared  to  those considered  to 

estimate HDI. T o  test the degree  o f  associa tion be tw een  tw o  types  o f  ranking,

Spearm an’s rank  correlation  has been  estimated. T he estim ated  rank correlation  is 47 

w hich shows that there  is general agreem ent betw een  tw o  types  o f  ranking . By testing the 

significance o f  the association, it has been found that the correlation be tw een  the tw o 

m ethods is significant. H ow ever ,  the difference in tw o  types  o f  ranking is due  to 

differences in the num ber and type o f  variables selected. As m entioned earlier, this 

difference is expected  since in PCA , seven variables have been  chosen  while in 

constructing H D I, only three variables have been  selected to  reflect hum an progress. 

F rom  the com parison  o f  the rankings, the  highest difference is found in case of Habiganj 

which w as placed in 58th position accord ing  to H D I estim ates  while it w as placed in 1 l ,h 

position in case o f  P C A  ranking. This w as  followed by C o x ’s B azar which w as placed in 

6 4 th position accord ing  to  HDI ranking while it w as p laced in 18th position accord ing  to 

PCA ranking. T he differences are  also higher in case o f  Joypurha t,  Rajbari, Pabna,

58

Dhaka University Institutional Repository



Khagrachari, T hakurgaon , Tangail,  C huadanga ,  Sylhct, Bhola, Rangam ati, M agura ,

N a to re  and M unshiganj (differences are m ore than 20). Analysis show  that accord ing  to 

HDI estimates, Joypurhat w as placed in 1 1th position which w as placed in 52nd position 

according to PCA. Available da ta  show  that according to  PC A , literacy rate and 

percentage o f  people  w ork ing  in non-governm ental organisa tion  are m uch higher in 

Habiganj com pared  to  those  in Joypurhat. O n  the o ther hand, Joypurhat is characterised 

by low sanitary facilities, higher percen tage  o f  people w ithout electricity and higher 

percentage o f  people  w ork ing  in agricu lture  and low er life expectancy  co m p ared  to 

Habiganj. It is to  be mentioned here that in the present case P C A  gave much w eight on the 

variables representing percentage o f  peop le  w orking  in non-governm ental  organisa tion, 

percentage o f  people  w ork ing  in agriculture and percen tage o f  people  w h o  d o  not have 

any electric supply .

Secondly, according to  PCA , C o x ’s B azar w as  placed in 18th position while B arguna  was 

placed in 18th position  according to  H D I estimates and it p laced  C o x ’s B azar in the 6 4 l1’ 

position. T he last position w as secured by Kurigram accord ing  to P C A  which w as  placed 

in 51s1 position accord ing  to H D I estimates. Available da ta  show  that C o x 's  B aza r  has 

much higher P C Y , higher life expectancy  and literacy ra te  as well as higher percen tage  o f  

people w ork ing  as non-governm ent em ployees com pared  to  both  B arguna and K urigram  

Probably the higher percentage o f  people  in agriculture, higher percentage ol people  

without electricity and lower sanitary facilities and low P C Y  in K urigram  placed it in such 

a lower position.
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From  Table 3.2, w e  see that M unshiganj, Pabna, C huadanga , Sylhet and Tangail w ere  

placed in much higher position accord ing  to  PCA  ranking com pared  to  HDI ranking 

While Khagrachari,  Thakurgaon , Rangam ati ,  N a to re  and M agura  w ere  placed in lower 

position according to  P C A  com pared  to  H D I estimates. But available da ta  show s that the 

districts placed in h igher position accord ing  to P C A  have higher life expectancy, low 

proportion  o f  people  engaged in agriculture and have higher literacy ra te com pared  to  the 

districts which w ere  placed in low er position  according to  P C A  estimates. T h e  results 

clearly show s that P C Y  is not a m ajor factor explaining hum an progress  and as m entioned 

earlier the variable representing p ro p o r tio n  o f  population  engaged in agriculture as well as 

proportion  o f  people  engaged  in non-governm ental  organisa tion  explained m uch o f  

variation in the to tal data.

3.4. Conclusion

It is evident from the findings o f  the present analysis that P C A  gives be tte r  results than 

H D I in determ ining ranks because exact values o f  each variables have been used in the 

present case to derive the com ponen t scores. T herefore  P C A  can give be tte r  results 

com pared  to  H D I if  the data  is accurate . As m entioned earlier, PCA  can take  into m ore  

variables in o rder  to  increase the explanatory  pow er o f  the index for developm ent Since 

P C A  takes into m ore  variables than H D I,  even a small changes  in scores  a ttributable to 

o ther factors besides the major factor, can be clearly show n  in the result. In a sense, the
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principal com ponen ts  accoun t for all o f  the variations in the  original data. I he main 

advantages o f  P C A  over H D I have been  discussed in details in the previous chap ter  

Besides, the limitations o f  HPI in construc ting  the index o f  hum an poverty  have also been 

discussed in details in the previous chapter. Using the concep t  o f  HPI, the latest index of 

human poverty  has been  calculated for 64 districts o f  Bangladesh by BIDS. T h e  analysis 

show s that if  one  considers HPI value o ver  45%  as the indicator o f ‘w orst perfo rm ance , 

then the most deprived districts are  B andarban  and Jam alpur in the group  o f  50 .1% +, 

followed by R angam ati,  Sherpur and Nilphamari in the g ro u p  o f  45 1-50%. O th e r  districts 

w ith HPI value higher than the country  average  are Khagrachari,  Sunamganj, 

M ymenshingh, Rajbari, Shariatpur, Kurigram , Lalmonirhat, N aw abganj, Pabna, Rangpur, 

Sirajganj and Thakurgaon . Dhaka and M ym enshingh  appear  to  be fron trunners with HPI 

value low er than  30% . B ut the results based  on P C A  show s that although D haka cap tu res  

the highest position, M ymenshing falls in the low er value accord ing  to  P C A  score  which is 

in sharp contrast to  H PI results. A ccord ing  to  H PI, the low est value is cap tu red  by 

B andarban and Jam alpur while accord ing  to PCA, K urigram  cap tu red  the lowest position 

am ong  64 districts, Jam alpur being am o n g  the lowest ca tegory  districts. 1 he HPI results 

show s that K urigram  has the H PI value higher than the coun try  average. But available 

da ta  shows that  K urigram  has the higher percentage o f  peop le  in agriculture, higher 

percentage o f  people  w ithout electricity, low er sanitary facilities etc. than B andarban  and 

Jam alpur which placed it in the lowest position. It is to  be  no ted  here that the present 

study considers m ore  variables in addition to  the variables used in construc ting  HPI to 

calculate the ranks fo r 64 districts in Bangladesh. T here fo re  given the limitations of HPI
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as discussed in previous chapter, w e  can conclude that PCA  is a be tte r  m easure than HDI 

and HPI to  reflect human progress and show s many aspects  o f  hum an experience.

*
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'Cable 3 . 1: C om ponent Loadings (for 64  Districts)

Variables C om p on en t Loadings

Per Capita  Income -0.350
Sanitation 0.408
Electricity 0.418
Literacy -0.395
A griculture 0.425
N on-governm ent em ployee -0 .446

Life expectancy -0.042
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T able  3.2: A C om p arison  o f  R an k in g  o f  64 Districts o f  Bangladesh  A ccord in g  to 
PCA and  HDI

D istric ts PC S core PC Ranking HDI S c o re HDI Ranking DifTcrencc

Dhaka -4.520 1 .459 1 0
Narayanganj -2.760 2 .375 17 + 15
Chittagong -2 318 3 .391 10 +7
Feni -1.584 4 .405 7 +3
Chandpur -1.385 5 .435 4 -1
Bogra -1.227 6 .362 23 + 17
Munshiganj -1.202 7 .343 32 +25
Comil la -1 183 8 .385 13 +5
Khulna -1.006 9 .445 3 -6
Barisal -0.744 10 .370 20 + 10
Habiganj -0.723 1 1 .294 58 +47
Pirojpur -0.351 12 .404 8 -4
Jcssore -0.331 13 .360 25 + 12
Patuakhali -0.327 14 .379 14 0
Pabna -0.327 15 .308 50 +35
Narshindi -0.316 16 .365 21 +5
Tangail -0.290 17 .300 55 +38
Cox's Bazar -0.283 18 .238 64 +46
Jhalokhati -0.262 19 .407 6 -13
Naogaon -0.206 20 .329 39 + 19
Bagcrhat -0.188 21 .447 2 -19
Ga/ipur -0.181 22 .353 29 +7
MaulaviBa/ar -0,181 23 .350 31 +8
Gopalganj -0.179 24 .414 5 -19
Noakhali -0,107 25 .378 15 -10
Madaripur -0.051 26 .355 28 -2
Barguna -0.019 27 .393 9 -18
Lakshmipur 0.017 28 .358 26 -2
Chudanga 0.056 29 .296 57 +28
Sylhel 0.116 30 .298 56 +26
Dinajpur 0.181 31 .335 36 +5
Satkhira 0 194 32 .372 19 -13
Kisoreganj 0.197 33 .330 38 +5
Narail 0.232 34 .375 16 -18
Bhola 0.269 35 .287 59 +24
Manikganj 0.279 36 .321 43 +7
Fandpur 0.280 37 .356 27 -10
Rajshahi 0.309 38 .351 30 -8
Rangamati 0.330 39 .387 12 -27
Magura 0.400 40 .337 34 -6
Jenaidah 0.466 41 .305 47 +6
Kushtia 0.497 42 .305 53 + 11
Sunamganj 0.507 43 .314 48 +5
Natorc 0.520 44 .364 22 -22
Mymenshing 0.564 45 .285 60 + 15
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'Fable 3.2: A C om p arison  o f  R an k in g  o f  64  Districts o f  B angladesh  A c co rd in g  to 
PC A and HDI

D istric ts PC S core PC Ranking HDI S c o re HDI Ranking Diffcrcncc
Sariatpur 0.592 46 .317 44 -2
Mchcrpur 0.598 47 .316 45 -2
Banda rban 0.613 48 .322 41 -7
Rajbari 0.670 49 .374 18 -31
Gaibandha 0.702 50 .340 33 -17
Shirajganj 0.709 51 .336 35 -16
Joypurhat 0.749 52 .389 11 -41
Nawabganj 0.806 53 .325 40 -13
Brahman Baria 0.932 54 .312 49 -5
Khagrachari 0.946 55 .360 24 -31
Nclrokona 0.956 56 .306 52 +4
Sherpur 0.974 57 .245 63 -K>
l.almonirhal 0.979 58 .316 46 -12
Rangpur 0.012 59 .283 61 +2
Jamalpur 1.049 60 .322 42 -18
Nilphamari 1.049 61 .248 62 + 1
Thakurgaon 1.094 62 .331 37 -25
Panchagar 1.109 63 .301 54 -9
Kurigram 1.295 64 .306 51 -13
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Chapter Four

LINKAGE BETWEEN POVERTY, HUMAN RESOURCE 

DEVELOPMENT AND ECONOMIC GROWTH: AN INTEGRATED 

MODEL FOR DEVELOPING COUNTRIES

6 6
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“ During the pos t-w ar period many countries  o f  Asia, Africa and Latin Am erica that have 

undergone th rough  the process o f  liberalization, privatization and globalization  as well as 

social controls  and nationalization realized that their political freedom  could  carry  little 

significance unless it w as accom panied by freedom  from  m isery and pover ty”  (Joshi, 

1997) It was also felt in a 1997 C onference  for International Peace and Security  

p rogram m es that globalization and integration o f  developing countries into w orld  

econom y alone are not sufficient to  erad icate  poverty  o r  even adequately  address  poverty  

Indeed, under som e conditions, globalization can exacerba te  poverty.

H ow ever,  the curren t turmoil in the w orld  capital and financial m arke ts  seem  to  have 

turned the a ttention o f  world leaders and institutions from  maximising G D P  g ro w th  and 

profits to a m ore egalitarian world. T h e  focus is once  again  on social welfare  and hum an 

development. T here  is a realization that w ithout hum an developm ent and increased social 

welfare it may not be possible to  sustain the march to w ard s  globalization. T h e  1998 

United Nations R eport  on LDCs, for instance, says that o n e  reason  for b ack w ard n ess  o f  

the developing countries is the po o r  p rog ress  m ade by them  in hum an resource  

development (A nonym ous, 1998c).

Poverty eradication actually requires a concerted  efforts o f  the  state, m arket and 

international assistance. While international poverty  is undeniably a persistent problem , 

our know ledge o f  how  to tackle global poverty  and o u r  ability to  do  so has changed

4.1. In troduc tion
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substantially over the last fifty years, as the global econom ic  environment. H ow ever ,  this 

international issue is barely visible on the agendas o f  industrialized nations w h o se  attention 

and resources will continue to be essential in the fight against poverty. For these  reasons 

the problem o f  poverty  remains a key international challenge w arranting reassessm ent and 

invigorated attention (Sullivan, 1999).

Poverty is a multidimensional phenom enon  defined and explained as a s ituation in which a 

person lacks the necessary capabilities and entitlements to  satisfy his o r  her basic needs 

and aspirations H ow ever  the poverty  definition used in the present study considering  74 

developing countries  is the $1 per population per day.

I hree basic approaches to poverty alleviation relating hum an developm ent have been 

identified: one  approach  primarily relies on m arket-based  g ro w th  and to  tak e  ca re  o f  those 

w ho fall th rough the cracks o f  m arket process  with ta rge ted  public welfare p rogram m es 

and provision o f  infra-structural facilities. This app roach  is kno w n  as ‘safety n e t ’ approach  

and is popular in som e multilateral lending agencies like W orld  B ank/IM F and d o n o r  

countries A nother approach  stresses the im portance o f  m assive public in terventions 

indirectly improving health, education and nutrition o f  the poor. A third ap p ro ach  relies 

m ore on local self-governing institutions and com m unity  involvement to  im prove the 

material conditions and au tonom y o f  the poor. This ap p ro ach  is based  on the  philosophy 

o f  self-help underlying G ram een Bank o f  Bangladesh and  o f  effective decentra liza tion  

(Samal, 1998, p: 1846). I his study focuses mainly  on th e  second  ap proach  as this
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represents an integrated  and balanced  m eans to e lim in ation  o f  poverty  in develop ing  

countries and offers a useful fram ew ork  to w h ich  to ex a m in e  poverty  a llev iation .  

More specifically, the present s tu d y  m akes an a ttem p t to  identify  the d eterm in ants  

o f  poverty as well as to  explore th e  possib le linkages b etw een  poverty , econom ic  

growth and h um an  developm ent in case o f  74  d ev e lo p in g  countries by  fo cu s in g  on 

three basic co m p o n en ts  o f  h um an developm ent: ed u ca t io n ,  health and  nutrition .

4.2. B ackground o f  the study

T he study uses only three com ponen ts  o f  human developm ent because  various 

com ponents  o f  hum an capital are  interrelated and the  objective  o f  the present s tudy  is to 

look at the linkage betw een  different com ponen ts  o f  hum an  developm ent,  econom ic  

g row th  and pover ty  reduction. Also the three co m p o n en ts  o f  hum an deve lopm ent have 

been used in the present case as a tool o f  em pow erm ent o f  p o o r  defined as a m eans  o f  the 

quality o f  life o f  the poor. The U N D P  poverty  R eport  1998 (1998 , p: 38) s ta tes  that a 

m ore basic form o f  em pow erm ent o f  po o r  is to  build u p  the ir  hum an capabilities—  for 

example by p rom oting  literacy, im proving nutrition o r  enhancing  health. It is to  be noted  

that goverments, N G O s and o ther institutions d o  not em p o w e r  people; people  em p o w er  

themselves But th rough  policies and actions governm ents  can  create  a supportive  

environment to  uplift them (U N D P , 1997, p: 96). F o r  th e  po o res t ,  these in terventions are 

often the most critical and the m ost valued. This is because  im provem ent in health.
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nutrition and education  can lengthen the time horizon o f  the po o r  and s trengthen  their 

ability to analyse the causes and consequences o f  poverty  w ith  which they are victims 

(U N E P, 1995, p: 122). As Sen (1997, p: 146) observes, expansion  o f  health care, 

education and social security etc. con tr ibu te  to  the expansion o f  human capabilities. There 

is every evidence that even with relatively low income, a coun try  that g u aran tees  health 

care and education to  all can actually achieve rem arkable results  in te rm s o f  the length and 

quality o f  life o f  the entire population

Human developm ent involves bo th  the  process  o f  investm ent in hum an capital (supply- 

side) and participation o f  human beings in the benefits o f  developm ent (dem and-side).  A 

distinctive feature o f  hum an developm ent s trategy is th e  em phasis  on  hum an capital 

formation. And an essential feature o f  hum an developm ent parad igm  is productiv ity  which 

requires investment in people and an enabling m acro -econom ic  environm ent for th em  to 

achieve their m axim um  potential. F xonom ic  g row th  is the re fo re  a subset o f  hum an 

development needs-— an essential part bu t not the entire s truc tu re  (H uq , 1995, p: 19). This 

does  not mean that additions to  the s tocks  o f  natural and physical are ignored, bu t it does 

mean a major change in priorities in favour o f  hum an capital. T h e  justification for this 

change in priorities is, first, that the re turns on investing hum an  capital and in general are 

as high as returns to o ther forms o f  investment; second that  investment in hum an capital in 

some cases econom ises on the use o f  physical capital and the exploitation ol natural 

resources and third, the benefits o f  investing in people are  in general m ore evenly spread 

than the benefits from other forms o f  investment. T hus  a g rea te r  emphasis on  hum an
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capital formation should result in a faster pace o f  developm ent,  m ore  sustainable 

development and a m ore equitable distribution o f  the benefits o f  developm ent (Griffin and 

Meckenly, 1994, p 4) T he human developm ent app roach  based on education, health and 

nutrition is also cost effective in the sense that even the poores t  countries can  afford 

improvement in hum an capital and this m akes them  cheaper in p oore r  countries because o f  

^  lower w ages (A nonym ous, 1998c).

I luman capital which is the source o f  know ledge and hence technical know ledge , 

overcom es the limitations imposed on g ro w th  by diminishing re turns  to o th er  inputs like 

labour and capital In addition, “hum an capital is show n to  p ro m o te  g ro w th  and 

development th rough  significant externalities o f  know ledge  s tock  by increasing the 

productivity o f  labour and capital, by providing the pool for the  em ergence  o f

*  employment w ho implement and diffuse inventions and innovations and by p rom oting

agglomeration o f  m ature  and g ro w th  firms and encouraging  quality over quantity  o f  

children as fertility rates decline” (M athur ,  1999, p: 203).

4.3. W eaknesses  o f  other A pproaches

T he following issues deserve special a ttention while planning for poverty  rem oval through 

the present approach:
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It has been observed  recently that a lthough market oriented  reform s have characterized 

the whole world econom y, there has been fresh con troversy  regarding the impact o f  

m arket-oriented reform  on poverty  While developing nations like A rgentina and to  some 

extent China have succeeded in reducing poverty  by in troducing  market o rien ted  reforms, 

the conditions in M exico, Brazil and Philippines show  that such reforms cannot do  much 

headway in reducing poverty necessiating a grow ing  need for public intervention In o ther 

w ords, it has been argued by som e that the unw anted  side effects o f  m arket-orien ted  

reforms can be ov erco m e only if  there are state-initiated reform s and p rog ram s for poverty 

alleviation (Joshi, 1997). Thus w hen so much is being spoken  about m arke t-o rien ted  

reforms, there is s trong  case for hum an developm ent s trategy , a strong a rgum ent in favour 

o f  the increased role o f  the state n the im plementation o f  this s trategy and reallocation o f  

public sector resources  in favour o f  such a strategy.

O ver the past 20 years, enorm ous N G O s  have been w ork ing  in areas o f  education  and 

health, especially am o n g  disadvantaged groups, environmental m ovem ents  and also in 

o ther areas like peace, dem ocracy, hum an rights, gender equity  and poverty. T h e  U N D P 

estimates that the total number o f  people  touched  by N G O s  in developing coun tries  across 

the world is probably 250 million and this will rise considerably in the years  ahead  It has 

been  observed that although the N G O s have been apprecia ted  as suitable agencies  for 

prom oting human developm ent, in m ost o f  the cases there  has been a ser ious mismatch 

between objectives and activities o f  N G O s There is also a genuine complaint that a 

majority o f  the N G O s do  not have any clear cut strategies w ith regard to  building o f  target
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group  organisations, withdrawal and role transform ation, linkages with governm en t and its 

agencies and ne tw orks  (Joshi, 1997).

Many governm ent program m es are also intended to  benefit the p o o r  to  som e extent. Many 

such program m es com bine infrastructure provision o r  m aintenance with em ploym ent 

±  generation A lthough a number o f  substantial p rog ram m es perform  a safety net function

for the poor, it is clear that many governm en ts  have not succeeded  in any fundam ental 

restructuring o f  society which could tackle the roo ts  o f  poverty. A m ajor reason  for this 

basic failure o f  governm ent p rog ram m e to  deliver their in tended im provem ents  to  the life 

style o f  the po o r  is the close linkage be tw een  rural elite and governm ent.  G o v ern m en t in 

many developing countries have little capacity  to  actually implement im provem ents  for the 

rural poor th rough  safety net, since it largely lacks the will o r  the means to  d isem pow er 

^ the rural elites. M oreover,  such p rog ram m es are subjected  to  criticism for failing to  reach

the most needy, for w idespread corrup tion  and m isappropria tion  o f  benefits and for 

providing benefits to  landed than landless (Netherlands M inistry o f  Finance, 1998, p: 50).

However, the third approach, that is local authority  and com m unity  approach  is based on 

the philosophy o f  self-help underlying G ram een  Bank o f  Bangladesh and o f  effective 

decentralisation T he sutdy by G o e tz  and G up ta  (1996) show s that the special credit 

program m es which are  justly famous in Bangladesh fo r their capacity  to  reach  the po o r  

have had notable success in overcom ing institutional barriers  to  lending w om en , although 

with important exception o f  G ram een Bank, these p ro g ram m es  w ere  initially s low  to
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address the needs o f  rural wom en borrow ers. Their study also show s that w om en  

borrow ers  w ere  m ore  likely to retain full control over loan use  w hen they w ere  w idow ed, 

separated o r  divorced. Further, as M o zu m d er  (1994, p: 94 )  argued  that a l though  the 

G ram een Bank m ethod  o f  administration seem to have been  a success  story, basically it is 

on a small scale probably would not survive a large expansion  o f  scale. T h e  main cause for 

this is the limitation it may face from the dem and side. As m ore  and m ore  m em bers  engage 

in the same income generating activities the prices o f  their  g o o d s  and services will be 

depressed unless the market can be enlarged T he study by R ahm an  and Islam (1993) 

show s that although the bank is successful and perform ing  b e t te r  than o th e r  specialised 

credit program m es in Bangladesh, it is not the perfect organisa tion . T he prim ary concerns 

are high operational costs  and dependency  on borrow ing  from  external sources. And there 

is a feeling that since the bank is personality-based experim ent it may not sh o w  similar 

success in the absence o f  its founder. T h e  study by H aan  and Lipton (1 9 9 8 )  show s  that 

there is a confusion betw een credit (of ten  for consum ption),  su p p o r t  for en terp rise  and 

poverty reduction in the sense that cost effective ways to  im prove  one  o f  these  o ften  do 

little or nothing to  achieve the others. Also that m em bers  o f  the g ro u p  may not w ant the 

poorest to join them as they could be a p o o r  credit risk and therefore  en terp rise  credit is 

not a successful w ay o f  addressing the problem o f  the very  poorest.  It w as also argued 

that main d raw back  o f  many credit schemes is that they are advanced  w h e th e r  o r  not the 

locality offers a promising uses o f  the credit. M any observers  pointed  out that total 

eradication o f  poverty  has not taken  place in the villages w h e re  G ram een B ank (G B )and 

micro credit N G O s have been operating  for decades. It w as  also poin ted  out that while
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micro credit operations have been successful on  a micro level (G B  is highly effective in 

reaching only 4 0 %  because o f  self-selection rule im posed th ro u g h  its p ro g ram  design), it is 

not likely to lead to  an overall econom ic developm ent,  because  overall econom ic  

development requires a macro approach  which includes heavy industrialization and 

modernisation o f  agriculture (Daily Star, 1998). It is the re fo re  argued that G B  has mainly 

focused on and becom e successful in poverty  reduction  at the  micro-level T h e  lack o f  

attention to  macro-institutional p rocess  was identified as the  missing element in Y u n u s ’ 

approach by many (h ttp :/ /w w w .daily s tarnew s.com /1998 /27 /n8082709). O thers  a rg u e  that 

availability o f  credit is just one  o f  the factors in the p ro d u c tio n  process  and that the 

program m e is not ideal for all the po o r  as making m o n ey  th ro u g h  self-em ployment is a 

difficult job  which calls for entrepreneurship. And not eve ryone  has this ability. F o r  this 

reason, only 4 0 %  o f  the eligible household  participate. This is w hy o ther ta rge ted  

measures such as income transfer, food  for w ork , b ro ad -b ased  econom ic g ro w th  and 

improved access to  education, health and nutrition a re  requ ired  and should there fo re  be 

integrated into o ther program s o f  poverty  alleviation (K hundker ,  1996, p: 119).

A recent study show s that although education is w idely u sed  as an ind icator o f  the  status 

o f  wom en and is seen in m ore recent literature as an agent to  em p o w er people  by 

widening their know ledge and skills, there  is no positive linear relationship be tw een  

education and many facets o f  em pow erm ent.  T h e  s tudy  a rg u ed  that education  has 

improved the quality o f  life and the  status o f  w om en  in all countries, in n ar ro w  term s and
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that it has not been able to  counter  the econom ic and social constra in ts  that perpe tua te  

poverty (Jaw aw eera , 1997, p: 423). This  is true because  the  education system  that is 

prevalent in m ost developing countries  is mostly book-o r ien ted  and does  no t have any 

relevance to  econom ic reality. But the present study s tresses on  the quality o f  education  at 

all levels (know ledge, skills and abilities) that is relevant to  econom ic activity and  social 

behavior (making the curriculum content relevant). M o re  recently, studies found that there 

is evidence o f  skills shortage acting as a constraint on  g ro w th  As econom ies  m ove up the 

technological ladder, school levers and adults with only a basic education will have a 

diminishing prospect o f  finding w ork  in a fas te r-grow ing  and h igher-w age sec to rs  with the 

w ages o f  the unskilled falling progressively further behind th o se  o f  the skilled. These  

problems are already evident in Thailand. After Chile, Thailand experienced the  fastest- 

g row ing gap be tw een  the bo ttom  and to p  ends o f  the labour market. This g ap  expanded  

by 50 percent be tw een  1987 and 1991, com pared  to 5 percen t in Indonesia, w here  the 

government prioritized spending in low er secondary education  

(h ttp ://w w w oxfam am erica .org /adovocacy/part3 .h tm ). Also there are im portan t social 

benefits associated with educational attainment in te rm s o f  be t te r  public health, low er 

crime, the environment, parenting, political and com m unity  participation and social 

cohesion although there continues to  be debate  about the direction o f  causality  

(Anonymous, 1998e). For example, know ledge o f  environm ent is itself a form  o f  human 

capital Education can improve know ledge  o f  environmental costs  and also gives the 

ability to identify the possible source  o f  environmental contamination. Educa tion  can also 

improve know ledge o f  how to  w age  successful political struggles— how  to  lobby
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government officials, initiate legal ac tions and mobilize public opinion (U N E P , 1995, p 

124)

Actually all p rogram m es and strategies aimed at reducing  poverty  should depend  on 

know ledge o f  what causes poverty. T o  explain poverty  dynam ic m odels are  required  

which understands poverty  as a p rocess  based on functional relationships. T h e  approaches 

to explaining poverty  that have so far been p roduced  by social scientists are  only 

incomplete, however. They do not provide any total explanations o f  pover ty  as a result o f  

processes o f  social development but concen tra te  on single aspects  that co n tr ib u te  to 

poverty. The present study therefore  looks at an ‘ in tegra ted  ap p ro ach ’ in identifying the 

determinants o f  poverty  by focusing on three basic co m p o n en ts  o f  hum an developm ent: 

education, health and nutrition. T he 1997 report on P ro g re ss  o f  N ations published by 

U N IC E F rightly states that the day will com e w hen nations will be ju d g ed  not by their 

military or econom ic strength, no r  by their capital cities and public buildings, bu t by their 

well being o f  their peoples: by their levels o f  health, nutri t ion  and education.

T he present study although is concerned with the second approach  o f  poverty  alleviation 

in developing countries stresses the fact that in im plementing human deve lopm ent strategy 

both governm ent and market should w o rk  as com plem entary  ra ther than substitu tes  and 

not focus on  the notions o f  only governm ent o r  only m arke t based developm ent.  That is, 

in the provision o f  social services, the state will need to  com plem ent the w o rk  o f  o ther 

agents ot developm ent especially, N G O s  in areas w h e re  they have been successful.
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The analysis uses the data from H D R  1998, Social Indicators o f  D evelopm ent 1997,

W orld D evelopm ent Indicators 1998 and FAO data 1998 (F A O S T A T , T S )  and considered 

74 developing countries  (16 Asian, 39  African and 19 Latin  Am erican and Carribean). The 

list o f  countries is show n in Annex I (p: 102) T he countries  are  selected on  the basis o f  

those  countries which have fertility ra te  g rea ter  than 2.1 ( those  countries which have not 

yet received replacem ent level o f  fertility). This is because  90  percent o f  the  w o r ld ’s 

population g ro w th  occurs in developing countries (over  th e  past 15 years o r  so, around 

100 million people  have added annually to  w o rld ’s poo r) ,  w h e re  it poses serious problem s 

to endeavours to raise peop le’s living s tandards and to  p rovide  them with basic health and 

educational services as well as o th er  basic needs items. T hus  high fertility is causing  a 

serious problem in implementing plan to  reduce poverty.

In order to identify the determinants o f  poverty, the analysis has been divided into tw o  

parts. I’he first consists o f  forming three  equations com prising  three basic co m p o n en ts  o f  

hum an development: education, health and nutrition. T h e  level o f  education  is m easured  

by gross enrollment ratio at al levels, health is m easured by  life expectancy and  nutrition is 

measured by daily calorie supply per cap ita  All these  can  regarded  as priority poverty 

indicators. T h e  three  equations to  be estimated are as follows:

4.4. Data, V ariab les  an d  M ethodology
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Suppose education as m easured by g ro ss  enrollment ratio  at all levels ratio d ep en d s  on per 

capita income (P C Y ), labour partic ipation rate and public expenditure on  education  (as % 

o f  G D P ) N ow  taking log on both sides w e have,

L N G E R  =  f  (L N P C Y , L N P E E D U , L N L F R ) ............................................  (1)

M Similarly, health as m easured by life expectancy  depends on such factors  as PCY ,

sanitation, physician per population, public expenditure  on health (as %  o f  G D P )  T aking  

log on both sides w e have,

L N L E  =  f  ( L N P C Y , LN SA N , L N P P P , L N P E H )--------------------------------- (2)

And finally, nutrition as measured by daily calorie supply per  capita depends  on  such 

factors as PCY, total fertility rate and food production. T ak ing  log on bo th  sides w e  have, 

LNDCS =  f  (L N P C Y , LNTFR, L N F D 1 )--------------------------------(3)

where L N G E R = log  o f  gross enrollment ratio at all levels, L N P C Y = log  o f  total fertility 

rate GNP, L N T F R  = log o f  total fertility rate, L N P E E D U = lo g  o f  public expenditu re  on 

education (as % o f  G N P), L N L E = log o f  life expectancy, L N P P P =  log o f  physician per 

population, LN SA N =log  o f  percentage o f  population having access to  sanitation,

LN D C S= log o f  daily calorie supply per capita, L N P E H = lo g  o f  public expenditu re  on 

health (as % o f  G D P), LN LFPR =log o f  labour force partic ipation rate, L N F D l= lo g  o f
r

food production.
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Each o f  these eq u ations  has been est im ated  by m ultip le  regression. Sep arate  

regression has been done by inc lud ing  regional d u m m ies  for Latin  A m erica  and  

Africa taking Asian  countries as a reference category . It should  be m en tion ed  here  

that m ultiple regression m odels for th e  above  three cases w ere  considered  with  

different exp lanatory  variables and  finally the present set o f  variables have  been  

selected because these  variables explain  most o f  th e  varia tion s  in th e  level o f  poverty  

com pared to other variables. In th e  second regression m odel,  w h ere  life expectancy  

is the dep en dent variable, the variab les  sanitation  and  public  exp en d iture  on health  

which w ere insign ificant w ere not dropped  from th e  m od el because o f  their  

hypothesized l inkage with increased  life expectancy.

For the second part, all the variables (bo th  dependent and independent) o f  th ree  equations 

have been incorporated  in a single model. In o ther w ords ,  this is an in tegration  o f  three 

com ponents  in a single model which is then estimated by F A C T O R  A N A L Y S IS . T he 

objectives o f  such integration is to identify the factors assoc ia ted  with each  co m p o n en t  on 

the basis o f  factor analysis. This provides s tronger justif ication for the na tu re  o f  in ter

relationships that determine com ponen ts  o f  interest and in tu rn ,  determ ine poverty. This  

approach can be term ed as an integrated  approach  to poverty  analysis.

s o
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4.5. T he  M ethod  of  F ac to r  Analysis

T he present study uses factor analysis mainly because fac to r  analysis a t tem pts  to  simplify 

complex and diverse relationships that exist am ong a set o f  observed variables by 

uncovering com m on dimensions o r  factors  that link to g e th e r  the seemingly unre la ted  

variables and consequently  provides insight into the underly ing s tructure  o f  the da ta  

(Dillon and Goldstein, 1984).

T he use o f  factor analysis are mainly exploratory  and confirm atory  depend ing  on  the major 

objectives ol the researcher. Since the main objective o f  the present p ap e r  is to  determ ine 

the minimum num ber o f  com m on fac to rs  that can explain the underlying causes  o f  poverty  

without a prior specification o f  num ber o f  factors and their loadings, the ex p lo ra to ry  type 

o f  factor analysis is used in the present case.

4.6. Procedure o f  Data Analysis

An exploratory factor analysis w as first conduc ted  to  red u ce  the dimensionality  o f  the data 

by using com puter  softw are SAS. First, factors w ere  ex trac ted  by Principal C o m ponen t  

M ethod, then they w ere  ro tated  to  a simple s tructure with bo th  o rthogonal (V arim ax) and 

the oblique (P rom ax) rotations. N ot surprisingly, results from  tw o  ro ta tions  w e re  quite 

similar Analysis w as finally based on the results from  the  m ost  frequently used  Varimax 

rotations. All three results have been summarized in Table  4.1.

Dhaka University Institutional Repository



4.7. Result and  Interpretation o f  F inding  (First Part)

The result o f  the first regression show s that per capita incom e (P C Y ) and public 

expenditure on  education  (as %  o f  G D P )  have positive significant impact on the level o f  

education while labour participation ra te  has negative impact on  the level o f  education  

This shows that level o f  education will increase if  per capita  incom e and public 

expenditure on  education  increases and that if  labour partic ipation  ra te increases, then 

enrollment ra te will be low. T he result o f  second regression  show s that per cap ita  income 

and physician per population  have positive and significant effect on life expectancy. But 

the result show s that sanitation and public expenditure on  health had no significant effect 

on life expectancy

The result o f  third regression show s that PCY and food  p roduc tion  have significant eflect 

on  daily calorie supply per capita but total fertility ra te  has negative impact on  it This 

result is expected  since per capita intake o f  calorie depends  bo th  on food p ro d u c tio n  and 

family size. I f  food production increases then per capita  food intake will increase but if 

family size increases then per capita calorie intake will go  dow n. These preliminary results 

clearly indicate that higher PCY along with increased public expenditure on basic  social 

services such as education and access to  primary health ca re  by increasing access  to 

physician can reduce the level o f  poverty  to  a great extent. T h e  study also show s  that 

decline in TFR  can also have significant effect on the level o f  poverty. T here fo re  the basic
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determinants identified are lack o f  income, lack o f  access to  p rope r  health ca re  facilities 

and high fertility rate. Lack o f  availability o f  food also seem s to  be an im portant 

determinant perpetuating  poverty. T hese  findings clearly show s that bo th  eco n o m ic  and 

human developm ent as well as dem ograph ic  factors  are  responsible for the causes  o f  

poverty and that there  is no t rad e -o ff  am o n g  them and that all should be jo intly  prom oted

*  in order to  alleviate poverty.

After the inclusion o f  dummies for Latin America and African countries  tak ing  Asian 

countries as a reference category, it has been found that  the  results o f  regression  did not 

alter substantially previous results except that the variable L F P R  which w as  found  to  be 

significant in the first regression m odel (before the inclusion o f  dum m ies) b eco m e 

insignificant in the new  regression w here  the regional dum m ies  are included but the sign o f  

the estimation is in the expected (negative) direction. This result is expected  since different 

countries follow dilferent pattern o f  labour absorp tion  and in som e countries  the increase 

in public expenditure  on education might not have g rea t  impact on  labour partic ipation  

rate T he interpretation o f  dum m ies indicate that in case o f  variables like g ro ss  enrollment 

ratio (G E R), life expectancy (LE) and daily calorie supply p e r  capita (D C S ) (w hich  are 

dependent variables), Latin American countries do not vary  m uch with the Asian 

countries T he reason for this is that the study included only a few Asian coun tr ies  as well 

as included som e Middle Eastern  countries (having high popu la tion  g ro w th  ra te )  in Asian 

country  (see Annex I). But the results show  that African countries  have m uch lo w er  G E R  

and LE com pared  to Asian countries. A nd that the inclusion o f  dum m ies has increased the
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explanatory p o w er  o f  all three regressions. In the second part,  regional dum m ies are not 

included since inclusion o f  dum m ies w ould  violate the assum ption  o f  normality. It should 

be noted here that in all these models (before and after the  inclusion o f  dum m ies) life 

expectancy (second regression m odel) has been appeared  to  be  the most im portan t 

indicator o f  the level o f  poverty.

4.8. Result: S econ d  part

For the second part,  the results o f  factor analysis identified three  factors  acco rd ing  the 

highest loadings explaining about 68 (67 .9 )  percent o f  the  to ta l  variance, daily calorie 

supply per capita, life expectancy, to ta l  fertility rate, p e r  cap ita  income, sanitation, gross 

enrollment ratio, physician per population  as a first set o f  factors  and public expenditure  

on education and labour participation ra te as a second set o f  factors  and public 

expenditure on health and food p roduc tion  as a third set o f  factors

Factor 1 (with life expectancy having the highest loadings) accoun ting  for abou t 44 .3 %  o f  

the variance in poverty  level m ay be in terpreted as b asic  needs  d im en sion  assoc ia ted  with 

the level o f  poverty  Factor 2 w ith  about 13 .4 %  o f  the variance  w as  labeled as basic  

capability  d im ension  and the third fac to r explaining ab o u t  10.1 %  o f  the variance can be 

labelled as basic entitlem ent d im en sion  associated w ith  the  level o f  poverty. 

Interpretation o f  each factor has been  discussed below.

Dhaka University Institutional Repository



Y

First Factor

T he present study examined multidimensionality in the determ inan ts  assoc ia ted  with issue 

o f  poverty. T he first factor explaining m ost o f  the variables like education, daily calorie 

supply per capita, d o c to r  per population, sanitation, life expectancy , per capita  incom e and 

total fertility ra te clearly shows that poverty  arises in m ost cases  due  to  the failure to 

provide such basic needs and there fo re  it is identified as basic needs dim ension associated 

with the level o f  poverty. The prime elem ents o f  basic hum an  needs are food , clothing, 

housing, health and education. N ow -a-days ,  som e o th er  elem ents  are  also ad d ed  as 

supplementary e lem ents o f  basic needs, such as clean w a te r  supply, sanitation and p eo p le ’s 

participation (B B S, 1995, p: 13).

T he only dem ographic  variable, total fertility ra te is also included in basic needs dimension 

since there is likely to  be a nexus o f  relationship am o n g  education , health, fertility, 

nutrition and income, each assisting and reinforcing each  other. An extensive literature 

provides solid docum enta tion  o f  th e  inverse relationship b e tw een  family size and 

educational and health status o f  children. Studies have found  high parity and /o r  c lose birth 

spacing to  be associated with low er average levels o f  child nutrient (viz., calorie, protien 

and calcium) intake, po o r  nutritional s ta tus o f  children, h igher levels o f  infant and child 

mortality, smaller per capita health and food expenditures, p o o re r  access to  preventive and 

curative medical care, lower expenditures per child, low er g rades  for children enrolled in
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school In general, the negative relationship betw een  family size and indicators o f  child 

health, education and development is m ore  p ronounced  in po o r  than in n o n -p o o r  families 

indicating that poverty  exacerbates the adverse effects o f  large family size (Jha, 1993, p 

8) Lower fertility itself affects the o ther aspects  o f  poverty. T h e  spread and quality  o f  

education increases because both the state and parents  can afford to spend m o re  on each 

child when there are few o f  them. L arge families have h igher infant and child dea th  rate 

and a higher incidence o f  m alnutrition-there is simply less food, m oney and time for each 

child (W orld Bank, 1980, p: 70). It is to  be noted here that the variable san ita tion  which 

appeared to  have no significant effect on life expectancy  in the second regression  model 

appeared as significant correlates o f  life expectancy a long  w ith  o ther variables in the first 

factor This is because although sanitation  alone had no  significant effect o n  life 

expectancy, recent multivariate studies found explicitly a three  way interaction be tw een  

literacy, life expectancy  and sanitation (G rosse  and Perry , 1983, p: 217-218),

S econ d  Factor

The second factor includes such variables as public expend itu re  on education  and  labour 

participation rate. T hese  tw o  to ge ther  have been described  as basic capability d im ension, 

because the developm ent o f  human capabilities is increasingly regarded  as a right to  which 

all people are entitled. This right in many societies includes the  ability to  read and write, 

access to basic health care and freedom  from starvation (Griffin and Knight, 1990, p: 24-
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25) T he developm ent o f  human capabilities should be seen not as an objective with a 

definitive end-point but as a process continuing in time w ith o u t  end. It is an approach  to 

overall developm ent that puts the well being o f  people first and that regards hum an beings 

simultaneously as bo th  means and ends o f  social and econom ic  policy. It places 

considerable em phasis on local mobilization as a w ay o f  allow ing people  to  deve lop  their 

capabilities and on participation as an agent o f  construc tive  change (Griffin and Knight, 

1990, p 23)

In fact, there is an important relationship betw een  public expenditure  on education  and 

labour participation rate. T he L F PR  with its highest loading  appeared with a negative  sign 

indicating that if  governm ent allocates a higher p ropor tion  o f  its expenditure  on  education, 

then percentage o f  population entering the labour m arke t will decline This is because  

m ore people is expected  to be enrolled in schools, co lleges  and o ther higher institutions 

(given low cost o f  education) ra ther than com peting  in the  jo b  market T h o se  w ith  higher 

levels o f  education are m ore likely to  partic ipate in the labour market, face lo w er  risks o f  

unemployment and receive on average  higher earnings (O E C D , 1999, p: 54). Lack o f  

education facilities is another cause for the persistence o f  child labour. In S o u th  Asia, the 

phenom enon is w orsened  by the fact that schools do  n o t  exist, while the s ta te  expenditure  

on education is very low (Pradeep, 1999), But a recent s tudy  argues that non-a ttendance  

o f  children in school is not merely due  to  child labour, at least for the primary school age 

g roup, but also due  to school system ’s shortcom ings reflecting the inadequacy o f  the
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school system to  attract and keep children in school (Banerji,  2000 , p: 795) This analysis 

leads to the fact that since population  g row th  ra te  in deve lop ing  countries  is higher, 

besides increasing the expenditure for basic education, g o v ernm en t should m ak e  serious 

efforts to im prove teaching-learning conditions in schools  to  educate  the  g ro w in g  labour 

force adequately so that they can co m p ete  in the labour m arke t  with  higher skills which 

will increase their capability to  earn more.

It is clear that all countries  which have m anaged persistent g ro w th  in incom es have also 

had large increases in education and training o f  their labour force. F arm ers  in countries  

with traditional econom ies are am ong  the least educa ted  m em bers  o f  the labour force. By 

contrast, m odern  farmers must deal with hybrids, b reed ing  m ethods ,  fertilizer, com plicated  

equipment and intricate fu ture m arket for com m odities. E d u ca tio n  is o f  great  value since it 

helps farmers adapt m ore  quickly to  new  hybrids and o th e r  n ew  technologies  (B ecker,  

1993, p: 24-25). In Korea, active export-o rien ted  s tra tegy  strongly  influenced public 

policy tow ards  hum an developm ent B ecause o u tw ard -o r ien ted  econom ies  a re  subject to 

m ore pressures from  global com petition , the governm en t and firms have s trong  dem and  

for effective education  and training system. In K orea , the  governm en t by recognizing  

future dem and for a skilled w ork  force for expor t-o r ien ted  industrial developm ent,  

launched various human resources m anagem ent p rog ram s to  meet dem and  for education  

K o rea ’s econom ic g row th  has benefited from the education  level o f  its hum an resources, 

which have played a key role in absorb ing  advanced tech n o lo g y  from  the  developed
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countries H ow ever, the rew ards from  education  are higher in a m ore export-orien ted  

society, w here  investment in education  is required to  m o v e  to  new  technologically  

advanced areas (Lee, 1999).

The recognition that education is a corners tone  o f  developm ent calls for not only 

increased allocation o f  public resources  tow ards  education  but also for m ore  efficient 

utilization o f  existing resources ( U N D P, 1998, p: 137). In countries w here  education  

budgets are severely constrained, it is time that governm ent o f  these coun tries  take  

concentrated  efforts to  reduce military spending and to  m axim ize the educational output 

for a given budget.

T hird  Factor

The third factor involving variables like food p roduc tion  and public expend itu re  on health 

has been described as basic entitlement dimension. T h e  entitlem ent app roach  to  starvation 

and poverty concen tra tes  on the ability o f  people to co m m an d  food th ro u g h  legal means 

available in the society, including the  u se  o f  p roduction  possibilities, trade  opportunit ies  

and other m ethods o f  acquiring food. A ccording to  Sen (1 9 8 1 ,  p: 45), a pe rso n  starves 

either because he does not have the ability to  com m and  en o u g h  food o r  because  he cfoes 

not use this ability to  avoid starvation. T h e  entitlement ap p ro ach  concen tra te s  on the 

former, ignoring the latter possibility implying that pover ty  arises m ostly  d u e  to  inadequate 

supply o f  food M ore  specifically, the  entitlements ap p ro ach  concen tra tes  on  each perso n ’s

8 9
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entitlements to com m odity  bundles including food and view s starvation as resulting from a 

failure to be entitled to a bundle with enough food

Chronic malnutrition, even if countries  w here  people  get enough  calories is forcing 

researchers to take  a closer look at the micro nutrient con ten t  o f  the foods  p ro d u ced  by

< agricultural system s While som e developing nations fail to  m eet the basic caloric needs o f  

their people, it is m ore  alarming that many developing nations and even developed  

countries fail to  provide adequate  nutrients to  meet essential health and nutritional needs 

T h e  consequences o f  micro-nutrient malnutrition or “h idden hunger” are e n o rm o u s  in 

terms o f  a n a t io n ’s health care costs , lost productivity  and sluggish deve lopm ent (Welsch,

1999) Thus as the finding suggests, developing countries m ust find sustainable w ays to 

produce accessible food supplies o f  adequa te  quantity and nutritional quality  that p rom ote

< health and thereby reduce health ca re  costs. A ttem pting  to  ensure food security  by 

ensuring availability o f  food can be seen as an investment in hum an capital th a t  will m ake 

for a more productive  society. A properly  fed, healthy, active and alert popu la tion  

contributes m ore  effectively to  econom ic developm ent than  one  which is physically and 

mentally w eakened  by inadequate diet and poor health.

As the third factor show s that pover ty  arising from m alnutrition is the result o f  inadequate
f

expenditure on health in developing countries. A bout th ree  quarte rs  o f  all public 

expenditure on health is for expensive medical care  that  benefits a small m inority  o f  the 

population living in urban areas. A high proportion  o f  the budget for health, 80 to  90

9 0
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percent in som e countries  is spent on hospitals, almost all o f  which are located  in cities. At 

the same time, only about 60 percent o f  the people have access to  primary health  ca re  A 

high proportion  o f  p o o r  and o f  those  living in rural areas, are  not reached by the  health 

care system and are forced to rely on hom e remedies and  traditional m edicine (Griffin and 

McKinely, 1904)

Beyond the immediate direct effects o f  an expanded  public health  p rogram m e, there  are 

longer-term benefits in the form o f  fewer days lost from  w o rk  because o f  illness, a high 

productivity o f  labour and increased household  income, a part o f  which can be  saved and 

invested in g row th -p rom oting  activities. T h e  adverse consequences  o f  p o o r  health  are 

sometimes irreversible, persisting o ver  an entire lifetime and beyond. Unlike m ost 

educational deficiencies which can  be  correc ted  later, ser ious health p rob lem s early in life 

sometimes cannot be correc ted  in later years and their negative effects on productiv ity , 

incomes and general well being can last indefinitely. Indeed the effects o f  d isease and 

malnutrition can be passed from o n e  generation  to  the next. F o r  example, low  birth-weight 

and poor nutrition o f  an infant girl can  cause her later as a m o th er  to  bear  children with 

low birth weight or poorly developm ental capacities. T h e  co s ts  o f  preventing such  things 

are low and represent an investment in human capital with a high pay -o ff  (Griffin and 

McKinley, 1994). Thus there is a case for reallocating resources  to w ard s  low -cost,  high- 

impact primary' health care m easures (Griffin and Knight, 1990, p: 29).
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Health expenditures  o f  this sort can be justified not only by their effect on p e o p le ’s 

capabilities to  enjoy life, but also by their effect on productivity. T here  is ev idence that 

dietary energy im provem ents  have an immediate effect on  the perfo rm ance o f  w o rk e rs  and 

that supplem entation  o f  micro nutrients can have even m ore  dram atic  effect on anemic 

workers. G ro w th  re tardation at an early age, caused by dietary  deficiency o r  infection is a 

powerful mechanism for perpetuating  the vicious circle o f  poverty.

How ever, P ro f  A m artya Sen while delivering a lecture o n  “ India: W hat P rospec ts?” , 

points out that it is not too  difficult for p o o r  countries to  spend on health and education 

along with developm ental expenditure. H e cites the empirical reality that many po o r  

countries such as Sri Lanka, China, C o s ta  Rica, the Indian S ta te  o f  Kerala  and o thers  have 

done this with com m endable success. H e further says that delivering public health  care and 

basic educational facilities is enorm ously  cheaper in a p o o r  coun try  than in a rich one. This 

is because both  health and education are bo th  labour intensive activities and this m akes 

them much cheaper in poorer countries  because o f  lo w er  w ages. C om paring  India with 

China, P ro f  Sen says that w idespread  literacy coupled w ith  extensive land reform s in 

China enabled it to gain a widely shared economic expansion  (A nonym ous,  1998c) But it 

should be remem bered that there is nothing inherently w ro n g  in increasing public 

expenditure but the question is h o w  well the money is spent, w hat benefits the  citizens
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derive from the increased public expenditures  and what it does  to  the econom y 

(A nonym ous, 1998d)

4.9. Conclusion

The present study identified the determ inants  o f  poverty  in selected deve lop ing  countries 

by focusing on three  com ponen ts  o f  hum an development: education, health and nutrition 

The study first analysed the possible determ inants  o f  pover ty  based  on  three  com ponen ts  

o f  human developm ent which are es tim ated  by multiple regression. T he basic determinants 

identified are lack o f  income, lack o f  adequate  expenditure  o n  education, lack o f  adequate 

num ber o f  physician, high fertility ra te and lack o f  ad eq u a te  supply o f  food. T h e  study then 

analysed possible dimension o f  poverty  by incorporating  all the variables o f  th ree  

com ponen ts  in a single model which is then estimated by  fac to r  analysis. T h e  results o f  

three regression m odels  m ore  or less confirm the results o f  fac to r  analysis. In all three 

regression models, per capita incom e (P C Y ) has been ap peared  to have significant effect 

on all three com ponen ts  o f  human development. In fac to r  analysis also P C Y  has been 

appeared in the first factor along w ith  o th er  variables explaining about 4 4  percen t o f  the 

variations in the level o f  poverty. In the first factor, w e  see  life expectancy  has been  

appeared with highest loading and that the second regression  model w here  life expectancy 

is the dependent variable explains abou t 79 percent o f  the  varia tions in the level o f  poverty 

com pared with the o ther tw o  models. But public expenditure  on  health and sanitation

3 8 4 7 8 8
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appeared to have no  significant influence on life expectancy  in the regression model. Thus 

public expenditure on health has been appeared  in the third factor (in o rd e r  o f  priority) 

which explains only 10 percent o f  the variation in the level o f  poverty. T he only exception 

is sanitation which appeared to  have no significant influence on  life expec tancy  appeared  in 

the first factor as basic needs factor having strong  re la tionship be tw een  life expectancy ,

< literacy, total fertility rate and daily calorie supply p e r  capita.

From regression analysis and factor analysis the study conc ludes  that bo th  hum an 

development and econom ic g ro w th  as well as dem ograph ic  fac to r are  im portan t  in 

explaining the level o f  poverty and that there  should be  no trad e -o f f  am ong  th em  and that 

all should be jointly  prom oted  in the  process  o f  pover ty  alleviation. T h e  main d ifference o f  

the present analysis from  previous analyses o f  poverty  is th a t  it identifies possible 

r dimensions o f  poverty  in order o f  priority. The m ost im portan t  dimension o f  po v er ty  has

been identified is the basic needs dim ension followed by basic capability d im ension  and 

basic entitlement dimension respectively. The paper th ro u g h  its in tegrated ap p ro ach  also 

show s that there is a s trong link be tw een  poverty, econom ic  g row th ,  hum an developm ent 

as  well as dem ograph ic  factors. P rev ious studies tried to  show  such links based  only one 

side For example, earlier studies rela ted  poverty  either to  econom ic g ro w th  o r  to  hum an 

development (H am m er et al, 1997) and there  are som e studies (U N D P , 1996, Ranis et al.

2000) which show  that there is a s trong  link be tw een  econom ic  g ro w th  and hum an 

development and that bo th  should be  jointly  p ro m o ted  in any kind o f  reform. B ut they did 

not explicitly s ta te  w hether there is a link betw een  poverty , econom ic g ro w th  and
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human developm ent T he human developm ent app roach  o f  hum an developm ent report 

(H D R ) does not link dem ographic factor like total fertility ra te  as the causal factor 

explaining the level o f  poverty. H D R  is mainly concerned  with three co m p o n en ts  o f  human 

development which are too  few to  com prehend hum an developm ent.  S ag a r  and Najam 

(1999, p 743) com m enting  on U N D P ’s concept on hum an developm ent a rgued  that basic 

concept o f  hum an development seems to  have b eco m e s tagnant and that the repo rt  must 

further explore the relationship be tw een  widening o f  hum an  choices and the fram ew ork  

within which these choices are exercised

T he present study th rough  its in tegrated approach  based  on  fac to r analysis identified the 

determinants o f  as well as underlying dimensions o f  po v er ty  in o rder  o f  priority. T he 

poverty assessment analysis so far p rovide  only partial an sw er  to  this difficult question

< T he findings o f  the present study clearly show s that th e  basic  needs d im ension  is the most

important dimension o f  poverty in developing countries  and therefore  the m ost  im portant 

task o f  the governm ent in developing countries is to  ensure  that basic needs are  provided 

which will increase the life expectancy (which is the m ost im portan t factor in the present 

study) o f  the po o r  which in tu rn  will lengthen the t im e ho r izo n  o f  the p o o r  and strengthen 

their ability to fight against poverty. T h e  results o f  the s tudy  also clearly em phasizes  on the 

importance o f  small family size as a part o f  poverty  reduc tion  strategy. Secondly , after
r

providing basic needs the governm ent should allocate m o re  resources  to w ard s  increasing 

educational opportunities  to increase the  productivity  o f  w o rk e rs  which will increase their
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capability to co m p ete  in the job  m arket R eports  by Ranjit D ev  Raj (1999) show s that 

South  Asia is spending  approxim ately 10 billion dollars  a year  on arm im ports  and 

Pakistan and India are increasing military budgets  at a time w hen education  is in urgent 

need o f  additional resources High military expenditures continue to  constra in  the ability o f  

some South Asian governm ents  to  address  the needs o f  the p o o r  and there fo re  reducing 

4 such expenditure should be a top  priority o f  international and dom estic  players in South

Asia. Bangladesh has also been criticized for failing to  ca rry  o u t  financial and banking 

reform and for defense spending ( Bangladesh has spent $100  m  buying Russian je t  

fighter) and for under-funding education  and public health  (C hazan , 1999). Thirdly, 

government should also ensure ad eq u a te  supply o f  food  to  keep  pace w ith  the  g row ing  

population. G overnm ent should also increase its expenditure  on health sec to rs  (primary 

health care) which will indirectly help ensure adequa te  availability o f  physicians per

< population

Actually, a com prehensive human developm ent s trategy w ou ld  seek to  exploit fully the 

positive linkages am o n g  different com ponen ts  o f  hum an  developm ent. This is because 

different com ponen ts  o f  human developm ent are  in ter-connected  and often their benefits 

spill-over each o ther in a positive manner. As people expect to  live long and healthier, they 

have m ore incentive to  invest in education  and o ther productiv ity  activities. This w ould  

raise income and break the poverty  cycle. Im provem ents  in hum an capital o f  the po o r

majority, notably in health and education, historically have  been  associated w ith  declining
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fertility for a num ber o f  reasons: w om en  gain g reater  access  to  em ploym ent opportunit ies  

outside hom e, low er infant and child mortality mean few er births needed to  atta in  a given 

probability o f  survival to adulthood, the im portance o f  ch ild ren’s labour in family income 

diminishes, access to birth control and supporting health services im proves and  so on, 

(Cassen 1976, Caldwell 1982: cited in U N EP, 1995). T ak in g  example from  K orean  

success, the study emphasizes on the strong  relationship be tw een  o u tw ard - lo o k in g  

development strategy, high quality education  and im proved  health and nutrition  (resulting 

in long school days and reduced loss o f  w orking  days) lead ing  to  higher incom e grow th  

needed for poverty  reduction

Policies designed to  reduce poverty  w ould  have to  take  in to  accoun t as  many as possible 

the interrelationships am ong the various com ponen ts  o f  hum an developm ent and between 

human developm ent and poverty reduction. In addition, the re  is also a need to  clearly 

define the roles o f  governm ent and the private sec tor in financing and m ak ing  investm ents 

in human capital (Psacharopoulos  and Nguyen, 1997, p: 52).

T o  conclude, it is im portant to k n o w  w hether  policies that alleviate pover ty  in the sh o r t

term do so at the expense o f  long-term  alleviation or w h e th e r  they  m ake it easie r to  

achieve long-term  success. Sustained econom ic g ro w th  is crucial to reducing  pover ty  in 

the long-run A m ong the decisive factors will be the ra te  at which re sources  such as 

physical and human capital accum ulate  and technical p ro g re ss  occurs  in rela tion to  the 

grow th  o f  population and labour force. As the study show s, while econom ic  g ro w th  is not
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sufficient to ensure  human developm ent,  sustained g ro w th  is likely to be central in the long 

run to policies intended to  expand the capabilities o f  all peop le  in the third w orld  because 

all three com ponen ts  o f  human developm ent,  i.e., education , nutrition and health  are 

greatly influenced by increase in per capita  income.
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Table 4.1 Estim ates o f  Regression Param eters  for Equation  O ne  (N =74) 
M odel I: D epend en t variable: L N G E R

Variable Param eter Estimate Standard E rro r t-value P ro b > T
Intercept 4 .2756 1.1486 3.72 0 .0004*
LNPCY 0.2068 0.0320 6.46 0 .0001*
LNLFPR -0.5147 0.2660 -1.93 0 .0572**
L N PE E D U 0.1238 0.0726 1.83 0 .0715***
R2 = 56 A djusted R2 = 54

Table 4.2: Estim ates o f  Regression Param eters  for E quation  T w o  (N = 74) 
M odel 2: D epend en t Variable: L N L E
Variable Param eter Estim ate Standard E rro r t-value P ro b > T
Intercept 3.4895 0.0845 41.27 0 .0001*
LNPCY 0.0396 0 .0167 2.37 0 .0208**
LN PPP 0.0756 0.0130 5.77 0 .0001*
LNSAN 0.0170 0.0201 0.85 0 .3988
L N PEH 0.0158 0.0245 0.65 0.5191
R2 =  .70 Adjusted R2 =.68

Table 4.3: Estimates o f  Regression Param eters  for E quation  T hree  (N = 74) 
M odel 3: D epend en t Variable: L N D C S
Variable Param eter Estim ate S tandard E rro r t-value P rob> T
Intercept 6 .3367 0.4708 13.39 0 .0001*
LNPCY 0.0750 0.0154 4.86 0 .0001*
LNTFR -0.1209 0.0525 -2.30 0 .0243**
LNFDI 0.2324 0.0978 2.38 0 .0203**
R2 =.58 Adjusted  R2 =  56

* p < 0 1 ,  * * p < 0 5 ,  * * * p < 1 0

L N G E R =log  o f  g ross  enrollment ratio  at all levels, L N P C Y = lo g  o f  per capita  income, 
LNLFPR=Iog o f  labour participation rate, L N P E E D U = lo g  o f  public expend itu re  on 
education, L N L E = log  o f  life expectancy, L N P P P=log  o f  physician per population, 
L N SA N = log o f  sanitation, L N P E H = lo g  o f  public expend itu re  on  health, L N D C S = lo g  o f  
daily calories supply per capita, L N T F R = log  o f  total fertility rate, L N F D l= lo g  o f  food 
production

99

Dhaka University Institutional Repository



Table 4.4: Estimates o f  Regression Param eters  for Equation  O ne (including dum m ies),
N -7 4
M odel 1: L N G E R :d ep en dent variab le

Variable Param eter Estimate Standard E rro r t-value P rob>T
Intercept 3 .3577 1.1314 2.96 0 .0042*
LNPCY 0.1729 0.0335 5.19 0 .0001*
LN LFPR - 0 2 1 5 8 0.2709 -0.79 0.4528
LN P E E D U 0 2608 0.0840 3.10 0 .0028*
D1 0.0020 0.1012 0.20 0 .9839
1)2 -0.2533 0.0913 -2.7 0 .0073*
R 2 = 62 D l= L a t in  America, D2==Africa
Adj R2 = 59

Table 4 5 : Estimates o f  Regression Param eters  for E quation  Tw o(inc lud ing  dum m ies),
N=74
M odel 2: L N L E = depend en t variab le
Variables Param eter Estim ate S tandard  E rro r t-value P ro b > T
Intercept 3.6097 0.0821 43.93 0  0001*
LNPCY 0 0572 0.0160 3.57 0 .0007*
LN PPP 0.0422 0.0144 2.92 0 .0049*
L N SAN 0.0016 0.0186 0.09 0 .9302
LNPEH 0.0195 0.0231 0.84 0 .4029
D 1 -0.0163 0.0369 -0.44 0 .6598
D2 -0.1271 0.0345 -3.69 0 .0005*
R2 =  78 
Adj R2 = 76

D l= L a t in  America, D2=^Africa

Table 4 6: Estimation o f  Regression Parameters  for E q ua tion  T hree  (including dummies),
N=74

M odel 3: L N I)C S = d ep en d en t variab le
Variables Param eter Estimate Standard E rro r t-value P ro b > T

Intercept 6.3271 0.4743 13.34 0 .0001*
LN PC Y 0.0793 0.0155 5.11 0 .0001*
LNTFR -0.1622 0.0600 -2.70 0 .0088*
LNFD1 0.2436 0.0988 2.46 0 .0163**
D1 -.00613 0.0426 -1.44 0 .1547
D2 -0.0092 0.0393 -0.23 0 .8165
R 2 = 60 
Adj R 2 =.

D l= L a tin  America,
57

D2=Africa
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T able  4.7: T he Loadings o f  Factor A nalysis  o f  the R ated  Im portance  o f  1 1 Variables  
in Explaining Poverly: Principal C o m p o n en t  M eth o d  (P C M ), V arim ax and  Prom ax  
Rotations (for 74 selected develop ing  countries)____________
Factors Unrota ted  factors  

(PCM)
V arimax R ota ted  

Facto rs
P rom ax  Rotated 

Facto rs

f. f2 f. f2 f. f? f.

Daily calorie supply .79 -.20 -.20 .74 .23 -.36 .70 -.13 .30

Total fertility rate -.80 -.04 -.14 -.80 -.15 .02 - .82 -.03 -.07

Life expectancy .91 -.07 -.01 .87 .25 -.12 .85 .12 -.07

G ross enrolment ratio .79 .28 -.18 .64 .58 -.01 .57 .50 -.01

Per capita G N P .68 -.35 .09 .74 -.09 -.19 .76 -.20 -.14

Sanitation .70 -.13 28 .70 .16 -.25 .73 .05 .29

Public expenditure 
on education

.13 -.80 -.28 -.12 .81 -.28 -.22 .85 -.24

Public expenditure 
on health

.35 .34 .58 .40 -.03 -.64 .50 -.05 - .67

Physician per 
population

.79 .10 .27 .83 .02 -.09 .88 -.11 .15

Labour participation - 5 8 .36 .49 -.34 - .74 -.19 -.21 - .72 .20

Food production .31 - .55 -.44 .29 -.05 .72 .22 -.08 .71
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A N N E X  1: LIST O F  74 C O U N T R IE S  S E L E C T E D  F O R  T H E  S T U D Y

A SIA N  (16): Sri Lanka, India, Pakistan, Bangladesh, Indonesia , Malaysia, Philippines, 
Vietnam, Nepal, Jordan, M ongolia, Yemen, Lao PD R , L ebanon, Saudi Arabia, U A E

A F R IC A N  (39): Benin, Botsw ana, B urkina Faso, B urund i,  C am eroon , Kenya, Sierra 
Leone, Niger, Nigeria, Malawi, Mali, Ghana, L esotho , G abon , C ongo , C had ,  S ou th  
Africa, Gambia, G uniea  Bissau, Tanzania, M ozam bique , Zam bia , C om oros .  M auritius,  
Mauritania, M adagascar,  Swaziland, Namibia, Tunisia, A ngola, Central African Republic, 
Senegal, Ethiopia, Uganda, Algeria, M orocco ,  E gypt,  Z im babw e, T ogo

LATIN  A M E R IC A N  A N D  CARRIBEAJV (19): A rgentina , Bolivia, Brazil, Chile, 
Colombia, Jamaica, Dominican Republic, El Salvador, G uatem ala ,  N icaragua ,  Paraguay, 
Uruguay, Peru, Trinidad and T obago , Ecuador, H onduras ,  Panam a, M exico, C o s ta  Rica
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Chapter Five

LINKAGE BETWEEN POVERTY, HUMAN RESOURCE 

DEVELOPMENT AND ECONOMIC GROWTH: AN INTEGRATED

MODEL FOR BANGLADESH
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5.1. In troduc tion

Bangladesh is a S ou th  Asian country , virtually su rrounded  by India. Its sou th -eas te rn  trip 

borders M ynm ar whilst the southern  border is formed by Bay o f  Bengal. In 1998, its 

population was estimated at 124.8 million. T h e  popu la tion  o f  Bangladesh ranks am ong 

the poorest in the world, with an estim ated G D P  o f  som e 348 per capita  in 1998. 

Bangladesh ranks No. 146 on U N D P ’s H um an D evelopm ent Index list (U N D P ,  2000). 

Bangladesh’s hum an developm ent level therefore reflects its level o f  econom ic  

development A m ong all the developing nations, Bangladesh  probably has the highest 

number o f  people in absolute poverty. Actually, the p rob lem  o f  poverty  is m o re  acu te  in 

Bangladesh than in any country o f  S. Asian region. In fact, the  problem  in Bangladesh 

seems to be much m ore  intractable. In 1963/64, som e 40 .2  percent o f  the  then  East 

Pakistan rural population w as considered  poor,  while 5.2 percen t w as  ex trem ely  poor. The 

former figure was adjusted to 52 percen t in a FAO s tudy  in 1977, which calcu la ted  that 

the incidence o f  poverty  had by then increased to 61.1 percen t o f  population . A 

subsequent study by the World B ank in 1987 suggested  a decrease  in the  incidence o f  

poverty betw een 1973/74 and 1981/82, but an increase in that o f  ex trem e pover ty  in the 

same period D ata  sets for the period  1982-86 seem to  be unreliable. T h e  general 

contention how ever is that the incidence o f  poverty  increased be tw een  1982 and 1984, 

followed by a period o f  good  harvests  and a general im provem ents  in living conditions  in 

the period betw een 1984 and 1986 (N etherlands M inistry o f  Foreign Affairs, 1998, p: 27- 

28).
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For the period 1987-89, it is reported  that the incidence o f  poverty  did not change  (around 

57 percent), but many o f  the m oderately  poor crossed the line to  extrem e poverty. Hence 

it can be said that overall poverty situation deteriorated  in this period

T he subsequent period, 1989-94, show ed  improvem ents in bo th  m easure  o f  poverty . The 

proportion o f  po o r  declined from 57 percent to  23 .1 percent. L ooking  at the  absolute  

numbers involved, these im proved proportions  still represent an immense social problem in 

Bangladesh In 1994, according to  conservative estimates, Bangladesh w as inhabited by 

som e 115 million people, 55 million o f  w h o m  w ere  p o o r  and o f  those  26 million were 

extremely poor. W hen the figures are analyzed by gender,  w o m en  are consistently  w orse  

o f f  than their men T he positive developm ents  o f  1990-95 period are reflected in the 

perceptions o f  the poor. In 1990, 50 percent o f  re sponden ts  considered them selves  poor. 

While in 1995, this percentage had declined to  32.2 Similarly, 24 percent considered  

themselves to be extremely poor in 1990, com pared  with 18 percent in 1995,

According to  the W orld  Bank Poverty  R eport (W orld  Bank, 1998a), B ang ladesh  has 

made strong progress  in reducing poverty  following a period o f  s tagnating poverty  

reduction in 1980s. As the report show s, the incidence o f  very po o r  fell from  43 percent 

o f  the population in 1991-92, to  36 percent in 1995-96; the  incidence o f  p o o r  declined 

from 59 percent to 53 percent during  the same period. A lthough  poverty  has declined in 

both rural and urban areas, rural poverty  is still higher than  urban  poverty. R educing  the
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poverty o f  the very po o r  in rural areas—  still at 40  percent o f  the rural popu la tion  in 

1995-96— remains a massive challenge.

T he report also show ed  that although higher g row th  con tribu ted  to  the decline in poverty, 

rising inequality has reduced the overall ra te o f  poverty  reduction  in B ang ladesh  B ut this 

does  not m ean that g ro w th  should not be pursued, ra ther the effect o f  g ro w th  on poverty  

reduction is positive. What is implied is that g row th  a lone is no t sufficient to  reduce 

poverty The gains from education, health, nutrition, o th e r  household  and regional 

characteristics suggest o ther areas for policy emphasis because  there is s tro n g  correlation 

betw een G D P  per capita and indicators o f  human developm ent.  This once  again  

establishes the fact the both econom ic g ro w th  and hum an  developm ent a re  essential for 

poverty reduction in Bangladesh. T he next section d iscusses  trends in bo th  incom e poverty  

and human poverty  in Bangladesh.

5.2. Trends in Incom e-Poverty

Since independence income poverty  has fallen considerably in Bangladesh. T h e  percentage 

o f  rural people below  poverty line declined from 71 percen t in 1973/74 to  51 percen t in 

1995/96 (Hossain and Sen, 1992; Sen 1998, cited in Sen, 2000). T he rate o f  decline w as 

remarkably fast in urban areas, w here  the  incidence declined from  a level o f  63 percent to 

26 percent during the same period. At the  national level, this show s a reduc tion  from  70.6 

percent to 46  5 percent giving a long te rm  poverty reduction  ra te  o f  1.55 percen t per
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annum While this ra te  is much lower than the historically observed  areas in the high- 

performing Asian economies o f  East and South-East Asia, it w as  a com m endab le  

achievement, after decades o f  slow econom ic  g row th  (Sen, 2000).

How ever, there are differences in opinion regarding the ex ten t o f  poverty  reduc tion  that 

has taken place during the entire period o f  post-independence. Available evidence 

suggests that the rate o f  rural poverty  w as  higher during  the period be tw een  1973-81 

com pared with the subsequent period o f  1983-95 (11 vs. 0 .4  percent per year). T he 

matched difference betw een the tw o  periods is negligible (2 .97  as against 2 .93 percent). 

Therefore, the incidence o f  national poverty  declined at a faster ra te in the first period 

than in the second period (1 .29 percent vs. 0 .92 percent)  (Sen, 2000).

As Sen (2000) observes, available evidence suggests  that  the re  w as m arked instability in 

poverty reduction beginning with 1983/84. Rural pover ty  marginally declined be tw een  

1983/84 and 1988/89, slightly w orsened  betw een  1988/89 and 1991/92 and slowly 

improved thereafter T he overall gain o v e r  the entire 12 year  period appears  extrem ely  

modest. Thus the head-count index o f  poverty  declined at a ra te o f  0.4 percent per year 

during 1983-95 . H ow ever, the poverty  reduction perfo rm ance  im proved during  the 

nineties with rural poverty  being reduced  in the o rder  o f  0 .9  percent per annum  during  the 

first half o f  nineties. This may be com pared  with the m arked  p rog ress  o f  0 .2  percen t  per 

year recorded during immediately p receding  period o f  1983-91. T he co rresponding  

difference betw een  the tw o  sub-periods is m ore p ronounced  in case o f  u rban  poverty
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reduction T hus  the ra te  o f  reduction in the urban poverty  incidence w as  2.2 percen t per 

annum during 1983-91; it rose to 5 4 percent per annum  during  1991-95 (Sen, 2000).

In summing up the trends in poverty  in Bangladesh o ver  the  last tw o  decades ,  tw o  basic 

points needs to be highlighted. First, the overall p rog ress  during  the period be tw een  

1983/84 and 1995/96 was quite modest. Second, p rog ress  in incom e-poverty  w as  

4r considerably slow er in rural areas than in urban areas. T h u s  th e  slow  p ro g ress  in rural

poverty  remains a key challenge facing the country  in the  com ing  decade  (Sen, 2000),

5.3. Trends in H um an  Poverty

The value o f  HDI has roughly doubled in three decades, from  0 .1 6 6  in 1960 to  0 .3 0 9  in 

1992, showing an annual average ra te  o f  increase in th e  o rd e r  o f  2.7 percent per year. The 

r progress has been faster in the nineties: betw een  1992 and 1996/97, the H D I value has

increased by 4 0  percent, with an implied average increase o f  9.3 percent per year. It is to 

be noted that bo th  over longer-term  as well as  over  the recen t period the pace  o f  human 

development w as faster than the ra te  o f  econom ic g ro w th  (Sen ,  2000)

H um an poverty  focuses on three aspects  o f  hum an deprivation: depriva tion  in longevity, 

deprivation in know ledge and deprivation  in econom ic provisioning. T h e  results  sh o w  that 

the incidence o f  hum an poverty has declined from  61.3 percen t in 1981-83 to  4 7 .2  percent 

in 1993-94 and dropped  further to  40.1 percent in 1995-97. At the sam e tim e the
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incidence o f  incom e-poverty  at the national level declined from 52.3 percent in 1983/84 to 

46  6 percent in 1995/96 (Sen, 2000).

T w o  aspects  o f  this decline in poverty  can be described in the sense that the progress  on 

reducing hum an poverty  w as faster than the m atched  progress  reco rd ed  in case o f  income 

poverty and that the progress in reducing hum an poverty  w as faster in the nineties than in 

the preceding decade (Sen, 2000). This implies that the average ra te  o f  decline in HPI was 

about 3 percent per year during  1981-97. T h e  m atched figure for incom e poverty  

reduction at national level was only 1 percent o ver  1983-95.

In Bangladesh both  absolute and relative poverty  assum es eno rm o u s  dimensions. 

A ccording to  W orld Bank statistics, 83%  o f  B ang ladesh ’s 113 million people  (1992) live 

in rural areas A ccording to studies undertaken  by the  Bangladesh  Institu te  o f  

D evelopment S tudies (B ID S), approxim ately  4 6 %  o f  the rural popu la tion  do not have 

sufficient income and household  p roduction  for a daily intake o f  21 2 2  calories ( W H O ’s 

poverty line). T he national average  calorie intake is be low  this. E ven  th ough  the problem s 

are recognised and discussed, there  has not been any significant change  in the poverty  

situation, neither qualitatively no r  quantitatively. A ccord ing  to  B ID S , there  is possibly a 

m oderate  improvement in the conditions for the u p p er  segm ent o f  th o se  u n d er  the poverty  

line, but there is absolutely no noticeable im provem ent in the ex trem e p o o r  g ro u p  The 

G overnm en t’s ability to convert their stated positive approach  to  co n c re te  interventions 

and activities has been less than  satisfactory, bo th  fo r initiatives funded from the 

G overnm ent’s ow n  resources and for donor-financed initiatives. It has been  extremely 

difficult to  carry out activities which directly benefit the poores t  sec tion  o f
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the population In this regard, a num ber o f  N G O s have had m ore  success in carrying out 

such activities (M inistry o f  Finance, 1999b).

Studies show that although, a num ber o f  substantial governm en t p rogram s perform  a 

‘safety n e t ’ function for the poor, it is clear that successive governm ents  have not 

succeeded in any fundamental res tructuring o f  society which could  tackle the roo ts  o f  

poverty. A major reason for this basic failure o f  governm ent p rog ram s to  deliver their 

intended im provem ents to the life style o f  the po o r  is the  close inter-linkage be tw een  the 

rural elite and Governm ent. T he elite have almost exclusive access to  land, education  and 

wealth which enable them to  control the local political system  th rough  relatives, contacts  

and o r  corruption G overnm ent has little capacity to  actually  implement im provem ents  for 

the rural poor, since it largely lacks the will and the m eans  to  d isem pow er the rural elites 

(Netherlands Ministry o f  Finance, 1999).

5.4. The S tructure o f  Poverty in Bangladesh

In Bangladesh, despite efforts to  alleviate poverty, h a lf  o f  its population  o f  nearly 120 

million entered the 1990s living be low  the poverty  line. T h e  pervasive pover ty  in rural 

Bangladesh is basically a result o f  com bination o f  low  labour productivity, concentration  

o f  assets such as arable land, and an eno rm ous and fast g ro w in g  labour force. A 

fundamental aspect o f  rural poverty  is unem ploym ent and underem ploym ent
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Several studies have been done on  the estim ation o f  poverty , trends and determ inants  o f  

poverty in Bangladesh, but still to d ay  w idespread and acu te  poverty  remains the single 

most important problem facing Bangladesh  A ccording to  the study o f  R ahm an (1995), 

income is an indirect m easure o f  poverty. A direct m easure  o f  poverty  is the level o f  

malnutrition within a com m unity Ultimately, the very m inim um  objective o f  all 

development efforts is to assure the physical well-being o f  the population  A direct 

measure o f  poverty  relates to  the quality o f  living environm ent in which households  and 

individuals pass their daily existence. T h e  m ost significant indicators here a re  the quality o f  

housing, access to  safe w ate r  and sanitation. D ata  suggest that  these indicators which 

make up the non-food  environment are im portant variables influencing incom e o f  both 

poor and non-poor households.

1'he study by l lossa in  and Sen (1995) indicates that education  is m ore effective in raising 

income when it is com bined with access  to  land and capital and thereby incom e has 

profound impact on poverty. Access to electricity is found to  have positive effect on 

income even after disassociating the effect o f  o ther variables. P o o r  households  in villages 

having access to  electricity earn 14 percent higher incom e than their co u n te rp a r ts  in 

villages lacking this access. The num ber o f  w orkers  is found  to  be a significant 

determinant o f  bo th  g roup  o f  households, po o r  and n o n -p o o r  Involvement in non- 

agricultural occupation  increases household  income th rough  raising the productiv ity  o f  

labour The returns from w orkers  engaged  in non-agricultural activities is abou t 13 

percent higher com pared  to  an average  w o rk e r  o f  p o o r  households. T h e  corresponding
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figure is 29 percent for the non-poor T he higher positive effect o f  occupational mobility 

from agriculture to  non-agriculture on  rural incomes for n o n -p o o r  households may be 

because they are  better endow ed with capital and quality m an p o w e r  than th e  p o o r  The 

findings by H ossain and Sen (1995) suggest the significant ro le  o f  the deve lopm en t o f  

non-farm activities in the alleviation o f  poverty.

The recent study by W orld  Bank (1998b) in an a ttem pt to  determ ine the m icro-econom ic  

determinants o f  poverty  show ed that education  is the key determ inant o f  urban  living 

standards and to  a lesser extent also o f  rural living standards. A nd that land ow nersh ip  is 

the key determinant o f  rural living standards. T h e  s tudy  also show ed  that differences in 

poverty betw een  regions depend m ore  on  area characteristics  than on differences in the 

characteristics o f  households living in those  areas.

But it should be no ted  that all o f  the studies identified factors  responsible for pover ty  in 

Bangladesh in aggregated  sense and neither o f  the studies identified the de term inan ts  o f  

poverty in o rder  o f  priority. A ccording  to  the report  o f  s tra tegy  for D anish-Bangladeshi 

Development C orpora tion  (Ministry o f  Foreign Affairs, 1999a), traditional anti-poverty  

theories focus on employment, credit and education p ro jec ts  as som e o f  the  significant 

param eters for alleviating poverty. T he report  argues  that  since em ploym ent p rog ram s 

seldom bring about lasting im provem ents  in Bangladesh, they should be in tegra ted  into the 

sector program m es that aim at increasing agricultural and fish p roduc tion  and im proved 

marketing A ccording to  the report, a lthough credit p ro g ram m es  have p ro v en  to  be one o f
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the effective m eans o f  encouraging p roduc tion  by the po o re s t  g ro u p s  in Bangladesh, the 

availability o f  credit is only a part o f  the program  in the p roduc tion  process  and should 

therefore be included as an in tegrated part o f  the sec tor program .

T he W orld Bank poverty  assessm ents repo rts  in Bangladesh  (W orld  Bank, 1998b) 

suggest five pillars for a poverty  reduction  strategy : (1) accelerating  econom ic  g row th ;(2 )  

promoting education  for the poor; particularly primary education  and particularly  for girls 

(3) investing in p o o r  areas to  take advan tage  o f  s trong  location  effects on poverty  

reduction,(4) im proved targeting o f  public expenditures and  safety nets to  reach  th e  po o r  

better and (5) forming further partnership  with N G O s to  reach the  poorest  and not so 

poor in ways designed to make a s tronger  attack on  poverty . T he report  also ad d s  that 

apart from broad-based  growth, ta rge ted  investments in the hum an and physical capital o f  

the poor can reduce poverty  and limit inequality It show s that  education  and 

landownership are key determinants o f  living standards. This finding suggests  that 

occupation is also im portant determ inant affecting poverty . A nd concludes that  investment 

policies aimed at po o r  will reduce pover ty  and that developing the rural non-farm  sector 

hold considerable potential for pover ty  reduction. But the  report  fails to  identify the 

determinants o f  poverty  in o rder  o f  priority.

Although poverty  is the overarching goal o f  the govt, o f  Bangladesh, B ang ladesh  has 

never had a hom egrow n  approach  to com bat poverty  n o r  had  a clearly articula ted 

operational approach  to  address the issue R ather agendas  for poverty  alleviation had
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remained largely d o n o r  driven. As a result what has served as a s trategy for poverty  

alleviation in Bangladesh has been like m ore than aggregation  o f  a large num ber o f  various 

donor-funded m icro-projects  supplem ented by som e discrete  domestically funded 

program m es (C P D , 2000)

T he present study emphasizing on  the integrated approach  tow ards  poverty  

alleviation identifies determinants o f  poverty  in order o f  priority as well as explores  the 

possible linkage be tw een  poverty, hum an developm ent (H D ) and econom ic g ro w th  (E G )

5.5. Data, Variables and M eth odo logy

In analyzing the link betw een  poverty, econom ic g ro w th  and hum an developm ent in 

Bangladesh, the analysis used F A C T O R  A N A L Y S IS  as used  in the case o f  developing 

countries The variables included here are daily calorie supply  per capita, total fertility 

rate, per capita income, life expectancy, sanitation (%  distribution o f  househo lds  by type 

o f  toilet, kuncha and open  field), literacy rate, percentage distribution o f  househo lds  by 

landownership (p roportion  o f  landless population), p e rcen tag e  distribution o f  population  

without electricity, percentage distribution o f  population  by type o f  w orks  (agricu lture  and 

non-governm ent employee) and distribution o f  monthly expenditure  on  m ajor food items 

per household (in Taka). Data have been  taken from  the R ep o rt  on  Analysis o f  Basic 

N eeds Dimension o f  Poverty, Vol. 3, 1998 prepared by B B S. D ata  on T F R  have been
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taken from Progotir  Pothey published by U N IC E F, 1997. B ecause  o f  unavailability o f  da ta  

on such im portant variable as transport in the con tex t  o f  Bangladesh, it w as  not possible to 

include this variable in the present study.

Like the case o f  developing countries, to analyse the  linkage be tw een  poverty , hum an 

development and econom ic g ro w th  in case o f  B angladesh, this section w a s  originally 

consisted o f  tw o  parts based on  three com ponen ts  o f  hum an developm ent: education , 

health and nutrition In the first part, three equations w e re  form ed based  on  three 

com ponen ts  o f  hum an development: education w as  m easured  by literacy ra te , health w as 

measured by life expectancy and nutrition was m easu red  by daily calorie  supply  per capita. 

The three equations to be estim ated w ere  as follows:

L N L IT = f (L N P C Y , L N E L E C , L N A G R , L N E M P L )--------------------- --------------- (1)

L N L E = f  (L N PC Y , LN SA N , L N F F D )--------------------------------------- ---------------------(2)

L N D C S = f  (L N P C Y , L N TFR , L N F F D ) - ----------------------------------------------- ---------(3)

where L N L IT =  log o f  literacy rate, L N P C Y = log  o f  p e r  capita incom e, L N E L E C = lo g  o f  

percentage distribution o f  population without electricity, L N A G R =  log  o f  percentage 

distribution o f  population involved in agriculture, L N E M P L =  log o f  percen tage  

distribution o f  population engaged  as non-governm ent employee, L N L E =  log o f  life 

expectancy, L N S A N =  log o f  sanitation, L N F F D = lo g  o f  d istribution o f  m onthly 

expenditure on major food items per households (in T aka),  L N D C S = lo g  o f  daily calorie 

supply per capita and L N T F R = log  o f  total fertility rate. It should be  no ted  here that the 

variable landownership has not been  included in this part because  it m ight overlap w ith  the 

variable per capita income
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Each o f  these equations w ere  estim ated by multiple regression. But because  o f  very low 

value o f  R 1 in all three cases, the results o f  multiple regression w e re  d iscarded  In the 

second part, all the variables o f  the th ree  equations including the variable landownership, 

w ere  incorporated  in a single model which is then estim ated by F ac to r  Analysis This 

integration o f  three com ponen ts  in a single model can be term ed as an in tegrated approach  

to  analyse the linkage be tw een  poverty, econom ic g ro w th  and hum an developm ent.

It should be noted that like all o ther multivariate analyses, technique o f  fac to r  analysis is a 

study o f  mutual association ra ther than a study o f  causality. T he decom posit ion  o f  the 

original set o f  variables into smaller subset o f  factors  partitions the to ta lity  o f  variables 

into essentially independent subgroups.In  this sense, the analysis can be used  to  infer the 

extent o f  interdependence o f  a given set o f  forces w ithin a single fac to r  (A delm an and 

Morris, 1967).

5.6. Result and Interpretation o f  Findings

T he result o f  factor analysis (FA ) has been sum m arized in Table 5.1, 5.2 and 5.3. In the 

present case, FA  identified three  factors  explaining abou t 70 percent o f  the variations in 

the original data  and the analysis w as based on  the results o f  varimax rotations. It should 

be noted here that the selected variables in the present case co m p ared  to  o th er  variables 

tried explain the largest variation in the original data. T h e  first fac tor explained about 44

Dhaka University Institutional Repository



percent o f  the variation in explaining th e  level o f  poverty , additional 14 percent is 

explained by second factor and ano ther 12 by the third factor.

First Factor

T he characteristics having their highest loading in fac to r 1 are  per capita income, 

landownership, electricity, literacy rate, agricultural em ploym ent and non-agricultural 

employment and sanitation. This factor explaining abou t 44 percent o f  the  varia tion  can be 

interpreted as econom ic  and social d im en sion  associa ted  with the level o f  pov er ty  The 

most important variable identified in this factor is the non-governm ent em ploym ent o f  

poor followed by agricultural em ploym ent and electricity. Sanitation  is also ap peared  as an 

important factor. T he other variables identified are literacy ra te , per capita  incom e and 

landownership. T he findings o f  the study show s that genera tion  o f  non-agricultural 

employment opportunities  will have profound  effect o n  pover ty  because o f  increased 

pressure on agricultural sectors. Poverty  in Bangladesh depends  critically on conditions  in 

the rural areas w here  m ost people live. T he lack o f  p rog ress  here can be seen from  the 

continuing high proportion  o f  population w ork ing  in agricu ltu re—  generally w ith  low 

productivity and income. Studies show  that the devasta tion  o ccu rs  primarily in countries  

w hose economies depend on agriculture, bu t lack the m eans to  m ake their farmland 

productive T he poorly  functioning agriculture sec tor in Bangladesh adversely  affects 

poverty (Carter, 1999). This finding also shows that enhancing the quality o f  labour force
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through education can raise the productiv ity  levels and consequen tly  w age levels. In view 

o f  encouraging non-farm  activities in rural areas, rural in frasta ic tu res  like rural 

electrification and sanitary facilities need to  be developed.

Sanitation is considered as one o f  the com ponen ts  o f  basic hum an needs, because  it has 

significant implication not only for p roper living condition  but also for health o f  the 

people Poor sanitation systems always cause health hazard. S tudies show  that only 12 9%  

o f  the households in Bangladesh use  sanitary latrine. A large segm ent o f  the households 

use pit and kuntcha latrine. It is very disappointing that  still, n o w  24 .1 %  househo lds  have 

no fixed latrine but use open field/bush for natural call (B B S , 1995). P o o r  sanitation 

increases the risk o f  diseases such as cholera and d iarrhea w hen  bacteria, v iruses and 

parasites contam inate drinking w a te r  A ccording to  W H O , the trend tow ard  m ore  

“ sanitation have-nots” is accelerating in developing countries  (A nonym ous, 1998a).

Studies show  that many environmental health problem s a re  associa ted  with po v er ty  and 

lack o f  clean w ater,  food shelter, fuel and air. Inadequate  access  to  clean w a te r  and 

sanitation and inadequate garbage collection and disposal causes  millions o f  infectious 

diseases and dea ths  in developing countries each year— m ostly  in Africa and Asia 

(Knight, 1998)

Actually, the developm ent o f  social infrastructure like rural electrification and 

improvement o f  environmental fac tors  like p roper sanitary facilities can expect to 

contribute to be tte r  social opportunities. Generally pover ty  genera tes  from inadequate
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income. T he generation  o f  non-agricultural employm ent is expected  to increase per capita 

income which is essential to  live a decent living to satisfy the basic needs. Em ploym ent is 

fundamental to  hum an developm ent s trategy and it is necessary  to  reap the full benefits o f  

investment in hum an capital. T he re turns  to  human deve lopm ent expenditure  will fall 

dramatically if  those w ho em body hum an capital are unable to  put their energy, skills, 

know ledge and initiative to productive  use. Employment provides people  with a sou rce  o f  

income. A recent study show s that it is principally chronic pover ty  that pushes  people  into 

sickness. L ow  incom e may affect health  directly th rough  inadequate housing  and  sanitation 

o r  indirectly threatening, socially d isrupted  ne ighbourhoods  and the p rom otion  o f  behavior 

and psychological characteristics that are deleterious to  health (A nonym ous, 1998b).

Landow nership  has been appeared  w ith  lowest loading in this factor. S tudies show  that 

although land remains the dominant source  o f  income and econom ic security , it d o es  not 

substantially im prove human developm ent param eters  w ith  relative levels o f  income. In 

view o f  marginal land being brought under  cultivation, fu r ther increase in land is no t a 

feasible option and hence the average size o f  farm per farm w o rk e r  cannot be  increased. 

How ever, th rough  prom oting  multiple c ropping  and c ropp ing  intensity, g ro s s  c ropped  

area per farm w o rk e r  can be raised T h u s  in agricultural sec tor ,  further em ploym ent 

generation is possible th rough increasing yield rates, p rom oting  cropping  p ractices and 

increasing cropping intensity.
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Second F ac to r

Daily calorie supply per capita and distribution o f  m onthly expenditure  on m ajor food item 

per household has been identified as a second factor explaining the level o f  pover ty  These 

together can be described as nutritional d im ension  o f  poverty. Poverty  refers to a state 

o f  deprivation from availing goo d s  and com m unity  services which are essential for normal 

living. Absolute poverty  is m easured in term s o f  requirem ent for minimum standard  o f  

living in terms o f  calorie intake and nutritional levels It indicates nutritional d im ensions o f  

poverty. Nutrition is an important yardstick  to  m easure po v er ty  situation.

But poverty situation can also be ju d g ed  by share o f  incom e o r  expenditure spent on food. 

W hen high percentage o f  income is spent on  consum ption  o f  food, then, little share is left 

for meeting o ther basic needs such as clothing, housing, health  and education  etc. Such 

situation obviously indicate prevalence o f  poverty. In B angladesh, about 80%  o f  the 

calorie need o f  the people o f  Bangladesh is supplied by th e  cereals. This indicates that 

Bangladeshi people consum e food grain in large quantity  than th e  o ther food items.

Poverty situation can also be judged  by share o f  incom e o r  expenditure  spent on  food. 

Available data show s that 57%  incom e o r  64 .8 %  expenditure  are  spent on  co nsum ption  o f  

food. This high percentage o f  incom e o r  expenditure fo r  food  consum ption  indicates that 

o ther basic needs are not properly fulfilled (B B S, 1995, p: 23). T he study by B B S  show s 

that in Bangladesh monthly per household  expenditure by social g roup  is T ak a  3609, 

whereas, monthly per household expenditure  on  education  is T ak a  131 which is only 

3 63%  , a very insignificant share o f  total household  expenditure.

Dhaka University Institutional Repository



What is im portant is that “ investment in nutrition aimed at vulnerable g ro u p s  can lessen 

and in som e cases, eliminate the debilitating and potentially fatal effects o f  malnutrition. 

Simultaneously, the sam e investment can  begin to  address  the underlying causes  o f  

poverty  and malnutrition by allowing the p o o r  and m alnourished to  be m ore  produc tive  

and to benefit m ore  from education, bo th  im portant stimulus o f  econom ic g ro w th ” 

(Psacharopoulos and Nguyen, 1997, p: 44).

T hird  factor

Factor three identified such variables as life expectancy  and  to tal fertility ra te explaining 

about 12 percent o f  the variations in poverty  level. T hese  to g e th e r  can be in terp re ted  as 

health d im ension  associated with the level o f  poverty. Life expectancy  is o n e  o f  the  most 

important indicators o f  health. Life expectancy  o f  the popu la t ion  is an im portan t factor 

bo th  in determining the incentives to  invest in various fo rm s o f  human capital and the 

value o f  the stock  o f  such capital. D espite  the emphasis th a t  has been put on  the  adverse  

effects it has in causing population g ro w th ,  there  is no  o th e r  quality attr ibu te  that is as 

important and pervasive as im proved health in its con tribu tions to  the welfare o f  people  in 

low-income countries  (Schultz, 1980, p: 34). The favourable econom ic implications o f  

these increases in life span are pei^asive. Longer life spans p rov ide  additional incentives to 

acquire m ore education as investments in future earnings. Paren ts  invest m ore  in their 

children T he additional health capital and the o ther form s o f  hu m an  capital tend  to 

increase the productivity  o f  workers. L onger  life results in m ore  years to  partic ipate  in the
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labor force, and brings a reduction in sick time. B e tte r  health and vitality in tu rn  lead to a 

m ore productivity  per m an-hour at w o rk  (Schultz, 1980, p: 14). This has serious 

implications for developing countries w here  the fertility ra te  is very high. Decline in 

fertility level depends in many cases on the decline o f  m ortality  rates w hich  results  from 

improvements in life expectancy. Empirical analysis supported  the implication that birth 

rates are lower in the m odern  w orld  with g row ing  hum an capital than they are  in 

traditional agricultural M althusian - t y p e  economies.

Several studies show  that children from  smaller families generally  tend to  be m ore  

intelligent, m ore  am bitious and m ore  independent and to  possess  higher se lf-esteem  than 

those from large families. Children from  smaller families also tend to  have b e t te r  health 

and higher survival probabilities (King, 1987, cited in O berai, 1993, p: 151) . W hile 

Bangladesh has m ade remarkable strides in improving health  and welfare o f  its population, 

significant challenges still lie ahead. At its current ra te o f  g ro w th ,  Bangladesh population  

could double again in 35 years. T he country  continues to  have o n e  o f  the  highest ra tes  o f  

malnutrition in Sou th  Asia. In 1992, tw o-th irds  o f  children u n d e r  six suffered m o d era te  to 

severe malnutrition

5.7. Conclusion

As the findings o f  the study show s poverty  in Bangladesh is multidimensional being 

caused by a wide range o f  factors. M orco l (1997) first explained external and internal
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causes o f  poverty in Turkey  by w ay o f  Facto r Analysis using the fram ew ork given by 

Feagin (1972). H e  identified three conceptual categories: s tructural, fatalistics and 

individualistics T he structural factors  are social and econom ic  forces such as lack o f  

education and low  wages. Fatalistics explanations relate to  illness and bad luck while 

individualistic explanations relate to  lack o f  thrift and effort, loose  m orals and 

drunkenness. T he present study examined conceptual d im ensions o f  pover ty  in Bangladesh 

in order o f  priority. T h e  structural causes  are  m ost im portan t in Bangladesh than  fatalistic 

and individualistics. T he study clearly show s that social and econom ic forces are the  most 

important in explaining poverty  in Bangladesh. T he study also show s that pover ty  is the 

result o f  nutritional deficiency and lack o f  p roper health care.

Am ong the econom ic and social forces, the most im portan t are  employm ent o f  rural po o r  

in non-governm ent organisation followed by employm ent in agriculture, electricity, and 

sanitation A m ong  the economic and social forces the o th e r  fac to rs  are  per capita  income, 

literacy ra te and landownership. It is to  be  mentioned here that  the variables representing 

proportion o f  population engaged in non-governm ent o rganisa tion  as well as p ropor tion  o f  

people engaged in agriculture also played a key role in ranking  the 64 districts o f  

Bangladesh according to  the index o f  poverty.

T hus  the present study has placed strong  priority in p rom oting  em ploym ent opportunit ies  

in non-governm ent organizations as well as in agricultural sector. S tudies show  that it is 

direct and indirect effects o f  agricultural g ro w th  that acco u n ts  fo r  virtually all o f  the
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poverty decline T h e  m arked slowing o f  poverty  reduction in Asia during the past decade 

and increasing poverty  in Africa are bo th  the result o f  neglect o f  agriculture by 

governm ents and foreign aid institutions (M ellor, 1999). A griculture dom inates  

Bangladesh’s econom y and determ ines the income and consum ption  levels o f  the vast 

majority o f  the poor.  Agriculture is likely to remain a large par t  o f  B ang ladesh ’s econom y 

well into the next century  With the vast majority o f  its peop le  living in rural areas and 

m ore than half o f  them  living below  poverty  line, no g ro w th  and poverty  alleviation 

strategy can succeed w ithout a healthy agricultural sector.

I lowever, an im portant pre-requisite for this is an im provem ent in econom ic 

infrastructure like electricity and adequa te  sanitation. Rural electrification red u ces  the 

cost o f  irrigation and facilitates the developm ent o f  the rural non-farm  sector. S tudies 

show that ex trem e p o o r  benefit m ore  from  generation  o f  em ploym ent opportun it ies  in the 

rural non-farm sec tor than from increasing the  profitability per unit o f  land. S tudies  also 

show that for the functionally landless and the small farm  households, pover ty  is 

substantially low er for villages with access to  electricity. H ard  co re  poverty  im proved 

substantially be tw een  1987-88 and 1989-90 for villages w ith  access to electricity.

The provision o f  adequate  sanitation also depend to  a large ex tent by p rope r  

electrification in rural areas.

M any governm ents in developing countries have placed a h igher priority on safe w ate r 

but access to safe w a te r  only is not enough. W ithout a s t ronger  com m itm ent to  sanitation,
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it will be difficult to reduce the incidence o f  diarrhoea, a leading child killer in Bangladesh 

and o ther diseases that flourish in unsanitary  conditions. S tudies show  that while in 

Bangladesh, about 80%  o f  people can  coun t on safe w a te r  supplies, only 39 percen t have 

adequate access to sanitation (B B S, 1995), In Bangladesh , it is irony that  still to d ay  its 

citizens are diminished not by an implacable enemy or an incurable disease but by 

something as m undane and easily preventable disease as d iarrhoea due to  lack o f  safe 

w ater and adequate  sanitation (Khan, 1999)..

The study also show s that lack o f  access to  jobs  and pover ty  are  closely assoc ia ted  with 

lack o f  schooling above  the primary level; it is mainly secondary  level qualifications which 

facilitates access to  m ore  desirable em ploym ent opportunities .  Educational a tta inm ent is 

positively related to individual perform ance in the labour m arket.  T hose  with h igher levels 

o f  education are  m ore  likely to  partic ipate in the labour m arke t,  face low er risks o f  

unemployment and receive an average higher earning. It is well know n that educational 

investment is essential to  increase w o rk e r ’s ability to  adapt changing jo b  cond itions  in an 

environment o f  uncertain  technological changes. E conom ic  g ro w th  under  m odern  

conditions brings about vast changes in jo b  opportunities. Schooling  in this connection  is 

valuable because it is a source o f  flexibility in making these  occupational and spatial 

adjustments In this regard, a rapid change o f  export,  industry  and em ploym ent structures 

can favorably influence dem and for education  (LeQ, 1999).T h u s  the present study 

emphasizes on expanding education at all levels.
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Although land is one  o f  the most im portant determinant o f  pover ty  in Bangladesh, studies 

show s that problem o f  land distribution cannot be solved by drastic land reform  

Successive governm ents  have prom ised agricultural land distribution but little has been 

achieved Even s ta te  (khas) land has rarely been m ade available to  po o r  (N etherlands  

Ministry o f  Foreign Affairs, 1998). In this situation, genera tion  o f  em ploym ent in non- 

govt. organisation is critical in alleviating poverty  in Bangladesh

The present study also shows that as nutritional d imension is also im portan t dim ension o f  

poverty. A ccording to  W orld Bank statistics, 83%  o f  B an g lad esh ’s 113 million people  

(1992) live in rural areas. A ccording to  studies undertaken  by the B IDS, approxim ate ly  

4 6 %  o f  the rural population do  not have sufficient incom e and household  p ro d u c tio n  for a 

daily intake o f  2122 calories (W H O ’s pover ty  line). T he national average calorie  intake is 

below  this (Ministry o f  Foreign Affairs, 1999b).

Chronic malnutrition , even in countries w h e re  people get en o u g h  calories, is forcing 

researchers to take  a closer look at the micro-nutrient co n ten t  o f  the foods  p ro d u ced  by 

agricultural systems While som e developing nations still fail to  meet the basic caloric  

needs o f  their people, it is even m ore  alarming that new  research  show s many developing 

and even developed countries  are produc ing  agronomically  successful c rops  that  fail to 

provide adequate  nutrients to  meet essential health and nutritional needs. E stim ates  are 

that 40 percent o f  the w o rld ’s people  do no t receive ad eq u a te  and balanced nutrients  to 

meet their basic dietary requirem ents (W elch, 1999).
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T herefore there is an u rgent need to  increase the incom es o f  the p o o r  to  have p rope r  

access to o ther basic needs o f  life as  health and education. This  fact has been clearly 

visible in the first factor which emphasizes on the generation  o f  em ploym ent opportun it ies  

in both non-governm ent organizations as well as in agricultural sector.

T he study finally show s that poverty  is related to health d im ension  also explaining about 

10 percent o f  poverty. Health d im ension identified life expectancy  and to tal fertility ra te  as 

the crucial determinant o f  poverty  in Bangladesh.. In B ang ladesh  life expectancy  is low er 

than that in most developing countries and Bangladesh is found  to be one  o f  the  few 

countries w here  w om en  lead shorter lives than men. This is ev ident i f  w e  look at high 

female and maternal dea th  rate. A ccording to  W orld  B ank  C o u n try  Study, the  main 

reasons for high maternal mortality are young  age and frequen t pregnancies as well as 

precarious state o f  nutrition- a life time o f  inadequate food  in take results in insufficient 

g row th  and pelvic developm ent for child bearing (N ovartis ,  1999) M izan (1 9 9 4 )  also 

observes that food consum ption  habits in p o o r  househo lds  generally  results  in malnutrition 

and excessive child bearing leads to  health com plications fo r rural wom en. T he re fo re  there 

is an urgent need for fertility reduction which ultimately d ep en d s  on soc io -econom ic  

development o f  the country  as the first factor indicates. B eca u se  w here  soc io -econom ic  

conditions are poor, the health o f  the w hole  com m unity  is th rea tened .

In case o f  Bangladesh, since poverty  is mostly, perm anent and s tructura l (chronic poverty) 

rather than transient as the first factor show s, the em phasis  o n  investing in hum an capital
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(education, health and nutrition) along with provision o f  incom e generating  em ploym ent is 

important for alleviation o f  poverty . T herefore , a clear unders tand ing  o f  the na tu re  ol 

poverty based on interrelationship am ong  different co m p o n en ts  o f  hum an deve lopm ent 

and between hum an developm ent and poverty  reduction  is usually crucial po in t for 

choosing a new program  o r  revam ping an existing one.

I ium an  developm ent precedes econom ic  developm ent as  show n  by the  spec tacu lar  

examples o ffcas t  Asia. This is yet to happen in Bangladesh, w hich  is caugh t in a trap  o f  

unemployment, low  investment and p o o r  productivity. T h e  finding o f  the s tudy  also 

emphasized on prioritizing the  determ inants o f  poverty  in the  process  o f  pover ty  

alleviation, because  to o  many objectives could  underm ine a sense o f  priorities

i
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T ab le  5.1: T he  Loadings for F a c to r  Analysis o f  the  R a te d  Im p o r ta n c e  of  11
Variables in Expla in ing  Poverty: P r inc ipa l  C o m p o n e n t  M e th o d  (for B ang ladesh )

Variables

Daily Calorie Supply per capita (D C S )
Per Capita Incom e (PC Y )
Proportion  o f  landless (L A N D ) 
Distrbution o f  monthly expenditure (FFD ) 
on major food items per household 
Percentage distribution o f  (E L E C ) 
population w ithout electricity 
Literacy rate (L.IT2)
P roportion o f  people w orking  in (A G R ) 
Agriculture
P roportion o f  people w orking (E M P L ) 
as non-governm ent employee 
Life expectancy (LE)
Total fertility ra te  (TFR)
Sanitation (SA N )

E x trac ted  Fac to rs  & their L oad ings

Fac to r  1 Fac to r  II F ac to r  III

.18 .32 78
.76 .29 .21
48 -.29 -.07
69 .42 .40

85 .11 .13

.76 -.07 -.14
-.86 .02 .11

89 -.09 -.15

.09 - 6 5 .51
-.01 80 -.29
- 8 0 .14 .17
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T ab le  5.2: T he  Loadings o f  F a c to r  Analysis of  th e  R a ted  Im p o r ta n c e  o f  11 V ariab les
in Explaining Poverty : V arim ax  R o ta tions  (O r th o g o n a l ,  fo r  B angladesh)

R ota ted  F ac to r  Pattern

Variables Fac to r  I Facto r II Fac to r  III

DCS .10 .85 - .12
PCY -.61 .57 .13
LA N D -.52 -.04 -.22
FFD -.46 .76 .15
ELEC .85 -.12 .03
LIT2 - .77 .09 .00
A G R .85 -.18 -.03
E M P L - .90 .13 -.01
LE -.04 .13

ro00r

T F R .06 .14 .84
SAN .82 -.06 .03
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T able  5.3: T he  Load ings o f  F a c to r  Analysis of  the  R a te d  Im p o r ta n c e  o f  11
Variables in E xpla in ing  Poverty : P rom ax  R o ta tion  (O b liq u e ,  for B an g lad esh )

R otated  Facto r Pattern

Variables Facto r I Facto r II F ac to r  III

DCS .28 92 -.17
PCY - 5 1 .50 .10
LAND - 5 6 -.11 -.21
FFD -.33 .72 .11
ELEC 87 .00 .04
LIT2 -.78 -.02 .00
A G R 85 -.05 -.02
E M P L - 9 1 -.00 -.01
LE -.04 .19 - 8 4
TFR .11 .10 84
SAN 85 .06 .03
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Chapter Six 

CONCLUSION
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6.1. Discussion a n d  Conclusion

“Poverty is, in many ways, the w orst form  o f  hum an depriva tion  and can involve not only 

lack o f  necessities o f  material well being but also the denial o f  opportunit ies  o f  living a 

tolerable life’ (A nand and Sen, 1997, p: 4). H um an deve lopm ent is the process  o f  

widening p eo p le ’s choice and the level o f  well being they  achieve. Incom e is clearly one  

option that people w ould  like to  have, though an im portan t one. B u t  it is no t the sum  total 

o f  their live. Incom e is also a means but hum an developm ent th e  end (U N D P , 1997). An 

essential feature o f  hum an developm ent paradigm  is produc tiv ity  which requires  an 

investment in people  and an enabling m acro-econom ic  env ironm ent for them  to  achieve 

their maximum potential. E conom ic g ro w th  is there fo re  a subset o f  hum an developm ent 

needs— an essential part but not the entire  s tructure  (H uq , 1995, p:9). This implies that 

neither economic g ro w th  nor human developm ent alone is sufficient for pover ty  reduction.

T he present study therefore  gives em phasis o n  bo th  econom ic  g ro w th  and hum an 

development for poverty  reduction. T h e  main objective o f  the  s tudy  is to  exp lo re  the 

possible linkage be tw een  poverty , econom ic g row th  and  hu m an  developm ent th ro u g h  an 

integrated approach  based on three com ponen ts  o f  hum an developm ent: education , health 

and nutrition. In analyzing such linkage, the study consis ts  o f  tw o  parts. In the  first part 

(chapter tw o), an index o f  poverty  has been developed  for 106 selected countries  on  the 

basis o f  their achievement in econom ic g row th ,  hum an deve lopm en t and levels o f  pover ty
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by employing Principal C om ponent Analysis (PCA). F o r  this p u rpose  six variables have 

been chosen to calculate the index. T hese  are life expectancy , g ro ss  enrollm ent ratio  at all 

levels, access to sanitation (as %  o f  G N P ),  access to  safe drinking w ate r,  to tal fertility rate 

and G N P per capita ($P P P) T he findings o f  the analysis sh o w  that these variables explains 

most o f  the variations (79% ) in the original da ta  as co m p ared  to  o th er  variables. T h e  

present study tried each and every variable representing econom ic  g ro w th  and hum an 

development available in various published reports  o f  U N D P  and W orld  Bank. T he 

ranking o f  the countries based on their achievem ents in eco n o m ic  g ro w th  , hum an 

development and levels o f  poverty  accord ing  to  P C A  are then  com pared  w ith  the rankings 

o f  these countries according to  H D I. In this study, an a t tem p t  has also been  m ad e  to  

calculate the index o f  poverty  with the help o f  P C A  using the  sam e three  co m p o n en ts  as 

used to calculate the H D I which are  then com pared  w ith  th e  rankings o f  coun tr ies  based 

on HDI Attem pt has also been m ade to  calculate the index using four as well as  five 

variables by iteration to com pare  the results. The results sh o w  that the rankings o f  the 

countries based on the above six variables are m ore  accu ra te  than  the rankings based  on 

only three variables because these th ree  variables are to o  few  to  com prehend  hum an 

development while rankings based on the above six variables explains m ost o f  the 

variations in the original data  and show s many aspects  o f  hu m an  developm ent.  T he 

analysis shows that although C anada and Sierra L eone  cap tu re  the  first position  and last 

position respectively am ong the selected countries accord ing  to  bo th  the m ethods, there  

are wide variations in ranking am ong o th er  countries  concerned . By com paring  the 

ranking o f  countries according to  tw o  methods, the study show s that P C A  is a be t te r
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measure of' poverty  than HDI because PCA  determ ine with g re a te r  efficiency even  the 

small changes attributable to  o ther factors , in addition to  th e  m ajor com ponen t.  T h e  

results also shows that human developm ent factors  are m ore  im portant than  econom ic  

factors in explaining the link between poverty , econom ic g ro w th  and hum an  developm ent 

because in the present case human developm ent factors  carried  m ore  w eigh ts  than 

economic factors, such as G N P  per capita in calculating th e  index. By con trast,  the main 

w eakness o f  H DI is the equal weight given to  each three  co m p o n en ts  w ithou t providing 

any justification for do ing  so. As m entioned earlier, the m eth o d  o f  principal co m p o n en ts  

provides an easy p rocedure  for letting da ta  determ ine the w e igh ts  that cap tu re  largest 

fraction o f  the variance.

In the third chapter, an index o f  poverty  has been developed  fo r  64 districts o f  Bangladesh  

by applying the sam e m ethod, PCA, which is then co m p ared  w ith  H D I as ca lcu la ted  for 64 

districts by U N D P  (1996). B ecause o f  unavailability o f  the  da ta  it w as not possible to 

consider the sam e variables as used in the case o f  106 selected  countries. T h e  variables 

considered are life expectancy, literacy rate, p e r  capita incom e, sanitation (percen tage  

distribution o f  households by type o f  toilet, bo th  kuncha and  open  field), electricity 

(percentage distribution o f  households w ithout electricity) and em ploym ent (percen tage  

distribution o f  population by type o f  w orks, bo th  agriculture and non-governm ent 

employee) As can be seen from above  that the variable access  to  safe drinking w a te r  has 

not been considered here. T he reason for this is that abou t 79  percent o f  p o p u la t ion  in 

Bangladesh has access to  safe drinking w a te r  while only 39  percent o f  popu la t ion  has
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access to  proper sanitation. Therefore access to  p rope r  sanitation  is novv-days considered 

to be a m ore im portant indicator than access  to safe w a te r  in case o f  B ang ladesh  T he 

o ther important variables like access to  electricity and type o f  employm ent have been 

included in the present case. And the results show  that these  variables explain m ost o f  the 

variations in the original data  indicating close link be tw een  poverty , econom ic 

g row th  and human development. A ccord ing  to  the findings, it can  be said that th e re  are 

wide variations in the rankings o f  the districts based o n  P C A  and  HDI. F o r  example , 

although D haka cap tu res  the highest position according to  bo th  m ethods, K urigram  

captures the lowest position according to  P C A  while C o x ’s B aza r  cap tu res  the lowest 

position according to  HDI. But da ta  analysis show  that C o x ’s B aza r  has m u ch  higher 

PCY, higher life expectancy and literacy ra te  as well as  h igher percen tage  o f  people  

w orking as non-governm ent em ployees com pared  to  K urigram . T he second posit ion  w as  

secured by Narayanganj according to P C A  bu t it w as  p laced  in 17th position  acco rd in g  to 

HDI The limitations o f  calculating H D I has been m entioned  in the third ch ap te r  in details 

but it should m entioned here that the present study considered  m ore  as well as  different 

types o f  variables showing many aspects  o f  hum an deve lopm en t com pared  to  HDI. 

Recently, B IDS (1999) has ranked 64 districts o f  B ang ladesh  using the concep t  o f  H PI as 

proposed  by Sen A ccording to HPI value, the m ost deprived  districts are  B andarban  and 

Jamalpur followed by Rangamati, Sherpur and Nilphamari. D haka  and M unshiganj 

appear to be the m ost developed districts according to  this index. By con trast,  the results 

o f  PCA  show s that a lthough Dhaka cap tu res  the first position , M unshiganj cap tu res  the 

seventh position. And as mentioned above  that K urigram  secured  the low est position
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according to PCA  while Bandarban and Jam alpur cap tu re  4 8 th and 60th position 

respectively The limitations in construc ting  HPI have been  discussed in second chap te r  

and it should be m entioned that the main limitation o f  H PI is that in calculating H PI,  many 

important variables have been excluded and that variables considered cannot be reduced  to 

dimensionally similar term s, that is the variables are on  different population aggregates.

For example, deprivation in term s o f  survival, in access to  safe w ater,  in access  to  health 

services relate to w hole  population while adult literacy refers  to  the  population  o f  adults. 

By contrast,  all the variables considered in calculating the  index accord ing  to  P C A  refer to 

whole population and therefore can be  reduced  to  dimensionally similar terms.

In the fourth chapter, the linkage be tw een  poverty , econom ic  g ro w th  and hum an 

development has been explained by separate  models. In this section, the main objective 

was to identify the determ inants  o f  poverty  in 74 selected developing  coun tries  as  well as 

to explore the possible linkage be tw een  poverty, econom ic  g ro w th  and hum an 

development based on  th ree  com ponen ts  o f  hum an developm ent: education, health and 

nutrition. F o r  this purpose , three equations w ere  developed  based  on these  three 

com ponents  which are then estimated by multiple regression. T h e  com ponen ts  o f  these 

three equations were then integrated into a single model and  w as  estim ated by Fac to r  

Analysis This approach  is know n as In tegrated  A p p ro a ch  to  poverty  analysis.

The results o f  multiple regression identified determ inants o f  pover ty  based  on  th ree  

com ponents  o f  hum an development. T h e  basic determ inants  identified are  lack o f  income, 

lack o f  adequate  expenditure on education, lack o f  ad eq u a te  num ber o f  physician, high
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fertility rate and lack o f  adequate  supply o f  food Results o f  Fac to r  Analysis identifies 

three factors exploring the link betw een  poverty, hum an developm ent and econom ic 

grow th  as well as indicates the possible dimensions o f  poverty  in o rd e r  o f  priority. T he 

first ac tor labeled as basic needs d im ension includes such fac to rs  as, p e r  capita income, 

sanitation, gross  enrollment ratio at all levels, to tal fertility rate, daily calorie supply per 

capita and physician per population  clearly show s that there is a c lose link betw een  

poverty, econom ic g ro w th  and hum an developm ent and that the re  is likely to  be nexus o f  

relationship between education, health, fertility, nutrition  and incom e each assisting and 

reinforcing each other. Actually the first factor explaining the m ost o f  the varia tion (44% ) 

in the level o f  poverty  clearly show s the proposed  links be tw een  poverty , econom ic 

grow th  and hum an developm ent as it includes variables indicating econom ic  g ro w th  , 

human developm ent as well as dem ographic situation  having c lose relationship w ith  the 

level o f  poverty. T he second factor comprising public expenditure  on  education  and 

labour participation rate is labeled as basic cap ab il ity  d im en sion  and the  third factor 

comprising public expenditure on  health and food  p ro d u c tio n  is labeled as basic  

entitlem ent d im ension . T he results o f  regression m odel m ore  o r  less confirm  the  results  

o f  factor analysis. For example, in all three regression  models , P C Y  has been  appeared  to  

have significant influence on th ree  com ponen ts  o f  hum an  developm ent.  Thus w e  see that 

PCY has been appeared  in the first factor (in fac to r analysis) explaining m ost o f  the 

variations in the level o f  poverty. But public expend itu re  on  health  and sanitation have 

been appeared to  have no significant influence on life expectancy  in the second regression  

model As w e  see, the variable, public expenditure o n  health has been  appeared  in the  third
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factor (in order o f  priority) explaining only 10% o f  the variation in the  level o f  poverty  (in 

factor analysis) But only exception is sanitation which w as  insignificant in the regression 

model has been appeared in the first fac tor (in factor analysis ) affecting the level o f  

poverty, not life expectancy.

T he fifth chap ter based on  factor analysis also uses the sam e approach  to  explore  the 

possible linkage betw een poverty , econom ic g ro w th  and hum an deve lopm ent with special 

reference to Bangladesh. It should be mentioned here that in case o f  Bangladesh, since the 

value o f  R 2 in three regression m odels based o n  th ree  com ponen ts  o f  hum an developm ent 

appeared to  be very low, the study uses only fac to r  analysis incorporating  all the variables 

o f  three com ponen ts  in a single model which is referred to  as in tegrated  m odel for  

B angladesh. D ue to  unavailability o f  data  it w as  not possible to  cons ider the same 

variables as  used in case o f  74 developing countries. The variables included are  daily 

calorie supply per capita, per capita income, p ropor tion  o f  landless, percen tage  o f  total 

expenditure on food, access to  electricity, literacy, p ropor tion  o f  popu la tion  engaged  in 

agriculture, p roportion  em ployed as non-governm ent employee, life expectancy , total 

fertility rate and access to  sanitation. D ue  to  unavailability o f  d a ta  it w a s  not possible to 

include such im portant variables as public expenditure  o n  education  (as %  o f  G N P ) and 

public expenditure on health (as %  o f  GN P). Instead, since in Bangladesh , access to  land 

and unemployment are closely related to poverty, the variables like p ropor tion  o f  landless 

and percentage o f  population by type o f  w o rk s  have been  considered.
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T he results in the present case explain abou t 70%  o f  the varia tions in the original d a ta  and 

identifies three factors  explaining the link betw een poverty , econom ic g ro w th  and hum an 

development as well as identifies the possible dimensions o f  pover ty  in o rder  o f  priority 

Actually the first fac tor labeled as econom ic  and social d im ension o f  pover ty  explain most 

o f  the variations (4 4 % ) in the level o f  poverty. T he first fac to r includes such variables as 

per capita income, landownership, literacy rate, agricultural em ploym ent,  non-governm ent 

employment, electricity and sanitation. T h e  second factor com prising  daily ca lor ie  supply 

per capita and distribution o f  m onthly expenditure  on food  is labeled as nutritional 

dimension o f  poverty  while the third factor com prising life expectancy  and to tal fertility 

ra te is labeled as health dimension o f  poverty. It can be  seen that  as in case o f  developing  

countries, in case o f  Bangladesh also, the first factor includes m ost  the variables 

representing econom ic grow th  and hum an developm ent indicating the link b e tw een  such 

factors and levels o f  poverty.

The most important dimension o f  poverty  identified in case o f  Bangladesh is the social and 

economic dimension followed by nutritional dimension and health d imension o f  poverty. 

The analysis therefore show s that pover ty  in Bangladesh is m o re  structural than  transient. 

However, from the regression analysis and factor analysis the  s tudy  conc ludes  that  both 

economic g row th , human developm ent as well as dem ograph ic  factors  are im portan t  in 

explaining level o f  poverty  and that all should  be jointly  p ro m o ted  in the p ro cess  o f  

poverty  alleviation T he main difference o f  present analysis from  previous analysis o f  

poverty  is that it identifies possible d im ensions o f  poverty  in o rd e r  o f  priority  in exploring
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the possible link betw een  poverty, econom ic g ro w th  and hum an  developm ent. Policies 

designed to  reduce poverty  therefore should take  into acco u n t  as many as possible the 

interrelationships am ong  various com ponen ts  o f  hum an deve lopm en t and be tw een  hum an 

development, econom ic  g row th  and pover ty  reduction.
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APPENDIX I

D A T A  F O R  106 SE L E C T E D  C O U N T R IE S

Country CC SW SAN TFR LE PCY GER

Angola 1 32 16 6.8 46 270 31
Argentina 2 64 89 2.7 73 8380 73
Australia 3 95 90 1.8 78 20090 79
Austria 4 100 100 1.4 77 28110 87
Bangladesh 5 79 35 3.4 58 260 39
Belarus 6 100 100 1.3 69 2070 80
Belgium 7 100 100 1.5 77 26440 86
Benin 8 50 20 5.9 55 350 35
Bolivia 9 60 44 4.4 61 830 66
Botswana 10 70 55 4.3 51 2800 71
Brazil 11 72 41 2.4 67 4400 72
Bulgaria 12 100 99 1.2 71 1190 66
Burkina Faso 13 78 18 6.7 46 230 20
Burundi 14 59 51 6.4 47 170 31
Cambodia 15 13 14 4.6 53 300 58
Cameroon 16 41 40 5.5 56 610 46
Canada 17 100 85 1.7 79 19020 100
Chad 18 24 21 5.6 48 160 25
Chlie 19 86 83 2.3 75 4860 72
China 20 90 21 1.9 70 750 58
Columbia 21 76 63 2.7 70 2140 70
Congo 22 47 9 6.0 51 670 56
CoteAd Ivoire 23 72 54 5.1 54 660 39
Croatia 24 96 68 1.6 72 3800 67
Denmark 25 100 100 1.8 75 32100 89
Dominican
Republic

26 71 78 3.1 71 1600 68

PPP LIT

839 46.5
8498 96.5
19632 99.0
21322 99.0
1382 38.9
4604 99.0
21548 99.0
1800 33.9
2617 83.6
5611 74.4
5928 84.0
4604 98.2
784 20.7
637 44.6
1110 66.0
2355 71.7

21916 99.0
1172 50.3
9930 95.2
2935 82.9
6347 90.9
2554 76.9
1731 42.6
3972 97.7

21983 99.0
6424 82.6

LE2

46.5
72.9 
78.2
77.0
58.1 
68.0
77.2
53.4
61.4
47.4 
66 8
71.1
44.4
42.4
53.4
54.7 
79.0
47.2
74.9
69.8
70.4 
4 8 6  
46.7
72.6
75.7 
70.6

GER2

45
79

100
86
35
80

100
42
70
70
80
70
20

23
61
43
99
29
77
69
71
68
40
67
89
66
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D A T A  FOR 106 S E L E C T E D  C O U N T R IE S: C O N T IN U E D

ountiy CC SW SAN TFR LE PCY GER PPP LIT

Ecuador 27 70 64 3.1 70 1500 72 4602 90.7
Egypt 28 64 11 3.3 65 1080 69 3829 52.7
El Salvador 29 55 68 3.5 69 1700 55 2610 77.0
Ethiopia 30 27 10 7.0 49 100 18 455 35.4
Finland 31 100 100 1.8 77 23240 97 18547 99.0
France 32 100 96 1.7 78 26270 89 21176 99.0
Gabon 33 67 76 5.0 55 3950 60 3766 66.2
Gambia 34 76 37 5.3 53 330 34 948 33.1
Ghana 35 56 27 5.0 59 360 44 2032 66.4
Greece 36 100 96 1.4 78 11460 82 11636 96.6
Guatemala 37 60 66 4.6 66 1470 46 3682 66.6
Guniea 38 62 70 5.7 46 560 24 1139 37.9
Guniea Bissau 39 23 20 6.0 44 250 29 811 33.6
Haiti 40 28 24 4.3 55 310 29 917 45.8

Hondurus 41 65 62 4.5 67 660 60 1977 70.7
Hungary 42 100 94 1.5 70 4340 67 6793 99.0
India 43 81 29 3.1 63 380 56 1422 53.5
Indonesia 44 62 51 2.6 65 1080 62 3971 85.0
Ireland 45 100 100 1.9 76 17110 88 17590 99.0
Israel 46 99 70 2.6 77 15870 75 16699 95.4
Italy 47 100 100 1.2 78 19880 73 20174 98.3
Jamaica 48 70 74 2.3 74 1600 65 3801 85.5
Jordan 49 89 100 4.4 71 1650 66 4187 87.2
Kenya 50 53 77 4.6 58 320 55 1438 79.3
Korea 51 89 100 1.7 72 10610 82 11594 97.2
Lao PDR 52 39 19 5.7 67 400 50 2571 58.6
Lesotho 53 18 6 4.6 58 660 56 1290 82.3

-T  i

GER2 LE2

73 69.5
72 66.3
64 69.1
24 43.3
99 76.8
92 78.1
60 52.4
41 47.0
42 60.0
79 78.1
47 64.0
28 46.5
34 45.0
24 53.7
58 69.4
74 70.9
55 62.6
64 65.1
88 76.3
80 77.8
82 78.2
63 74.8
66 70.1
50 52.0
90 72.4
55 53.2
56 56.0
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r

D A T A  FOR 106 SE L E C T E D  C O U N T R IE S  : CO N TINU ED

Count ry CC SW SAN TFR LE PCY GER PPP LIT GER2 LE2

Madagascar 54 29 3 5.7 58 250 33 673 47.0 39 57.5
Malawi 55 45 53 6.5 43 180 67 773 57.7 75 39.3
Malayasia 56 88 91 3.4 72 4370 62 9572 85.7 65 72.6
Mali ’ 57 37 31 6.7 50 240 17 56 35.5 25 53.3
Mauritius 58 98 100 2.1 71 3710 61 13294 83.0 63 71.4
Mexico 59 83 66 2.9 72 3670 66 6769 90.1 70 72.2
Morocco 60 52 40 3.3 66 1290 46 3477 45.9 49 66.6
Mozambique 61 32 21 6.1 45 80 25 959 40.5 25 45.2
Namibia 62 57 34 4.9 56 2250 84 4054 79.8 82 52.4
Nepal 63 48 20 5.0 57 210 55 1145 38.1 59 57.3
Netherland 64 100 100 1.5 77 25940 91 19876 99.0 98 77.9
Nicaragua 65 61 31 4.0 68 380 62 1837 63.4 63 67.9
Niger 66 53 15 7.4 47 200 15 765 14.3 15 48.5
Nigeria 67 39 36 5.4 53 240 50 1270 59.5 54 50.1
Norway 68 100 100 1.9 78 34510 92 22427 99.0 95 78.1
Oman 69 82 79 7.0 71 5200 60 9383 67.1 58 70.9
Pakistan 70 60 30 5.1 63 480 38 2209 40.9 43 64.0
Panama 71 83 87 2.6 74 3080 70 6258 91.1 73 73.6
PNG 72 28 22 4.7 58 1150 38 2500 73.7 37 57.9
Paraguay 73 42 30 3.9 71 1850 62 3583 92.4 64 69.6
Peru 74 60 44 3.1 68 2420 81 3940 88.7 78 68.3
Philippines 75 86 77 3.6 66 1160 78 2762 94.6 82 68.3
Poland 76 100 100 1.6 72 3230 79 5442 99.0 77 72.5
Portugal 77 100 100 1.4 75 10160 81 12674 90.8 91 75.3
Romania 78 100 49 1.3 69 1600 66 4431 97.8 68 69.9
S. Arabia 79 93 86 6.2 70 7050 56 8516 73.4 56 71 4
Senegal 80 50 58 5.7 50 570 31 1815 34.6 35 52.3
Sierra Leone 81 34 11 6.5 37 200 28 625 33.3 30 37.2
Singapore 82 100 97 1.7 76 30550 72 22604 91.4 73 77.1
S. Africa 83 70 46 2.9 65 3520 81 4334 84 0 93 54.7
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DATA  FO R  106 SE L E C T E D  C O U N T R IE S : C O N T IN U E D

Country CC sw SAN TFR LE PCY GER PPP LIT GER2 LE2

Spain 84 99 100 1.2 77 14350 90 14789 97.2 92 78.0
Sri Lanka 85 57 63 2.3 73 740 66 3408 90.7 66 73.1
Sudan 86 50 22 4.7 54 300 31 1110 53.3 34 55.0
Sweden 87 100 100 1.7 79 25710 82 19297 99.0 100 78.5
Switzerland 88 100 100 1.5 78 44350 76 24881 99.0 79 78.6
Syrian Arab 89 85 78 4.0 69 1160 64 5374 71.6 33 47.9
Republic
Tanzania 90 49 86 5.6 50 170 34 636 71.6 33 47.9
Thailand 91 81 70 1.8 69 2960 53 7742 94.7 59 68.8
Togo 92 63 22 6.2 50 300 50 1167 53.2 61 48.8
Trinidad & 93 82 56 2.1 73 3870 67 9437 97.8 66 73.8
Tobago
Tunisia 94 98 80 2.8 70 1930 67 5261 67.0 70 69.5
Turkey 95 92 94 2.6 69 2830 63 5516 83.2 61 67.0
Uganda 96 34 57 6.7 43 300 34 1483 64.0 40 39.6
Ukraine 97 97 49 1.3 67 1200 76 2261 99.0 100 77.2
UAE 98 98 95 3.5 75 17400 82 18008 74.8 69 74.8
UK 99 100 96 1.7 77 19600 86 19302 99.0 100 77.2
USA 100 90 85 2.1 77 28020 96 26977 99.0 94 76.7
Uruguay 101 83 82 2.2 74 5760 75 6854 97.5 77 73.9
Venezuela 102 79 58 3.0 73 3020 68 8090 92.0 67 72.4
Vietnam 103 36 21 3.0 68 290 55 1236 91.9 62 67.4
Yemen 104 52 51 7.2 54 380 52 856 42.5 49 58.0
Zambia 105 43 23 5.8 44 360 48 986 75.1 49 40.1
Zimbabwe 106 74 58 3.9 56 610 68 2135 90.9 68 44.1

CC=Country Code. SW=Access to Safe Drinking Water (%, 1995). SAN=Access to Sanitation (%. 1995). 
TFR=Total Fertility Rate (1995), LE=Life Expectancy (1995). PCY= GNP per Capita (US$. 1996). 
GER=Gross Enrollment Ratio at all Levels (%. 1995). PPP=Real GDP Per Capita (PPP$. 1995). LIT=Adult 
Literacy- Rate (1997), GER2=Gross Enrollment Ratio at all Levels (%. 1997). LE2= Life Expectancy (1997)
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A P P E N D IX  2

D ATA FOR 74 S E L E C T E D  D E V E L O P IN G  C O U N T R IE S

C o u n t r y C C D C S T F R L E G E R P C Y S A N S W P E E D U P E H

C h i l e 1 2 7 1 3 2 .5 7 5 .1 7 3 4 1 6 0 83 86 2 .9 2 .5
C o s la  R ic a 2 2 8 5 5 3.1 7 6 .6 6 9 2 6 1 0 8 4 9 6 4 .5 6 .3
A r g e n tin a 3 3 0 9 7 2 .7 7 2 .6 7 9 8 0 3 0 8 9 6 4 4 .5 4 .3
U r u g u a y 4 2 8 1 3 2 .3 7 2 .7 7 6 5 1 7 0 82 83 2.8 2.0
T n n d a d  & 5 2 5 5 0 2.2 7 3 .1 6 5 3 7 7 0 56 82 4 .5 2.6
T o b a g o
P a n a m a 6 2 4 6 2 2.8 7 3 .4 7 2 2 7 5 0 8 7 8 3 5 .2 5 .4
M e x ic o 7 3 1 1 6 2 .9 7 2 .1 6 7 3 3 2 0 66 83 5 .3 2.8

C o lu m b ia 8 2 7 4 9 2.8 7 0 .3 6 9 1 9 1 0 6 3 7 6 3  5 3 .0
B r a z i l 9 2 8 2 4 2 .3 66.6 7 2 3 6 4 0 41 7 2 3 .6 2 .7
E c u a d o r 10 2 4 2 0 3 .3 6 9 .5 71 1 3 9 0 6 4 7 0 3 .4 2.1
J a m a ic a 11 2 6 1 5 2 .5 7 4 .1 6 7 1 5 1 0 7 4 7 0 8.2 3 .0
P e ru 12 2 1 4 7 3 .2 6 7 .7 7 9 2 3 1 0 4 4 6 0 3 .8 2.6
D o m in ic a n 13 2 3 0 8 3 .0 7 0 .3 7 3 1 4 6 0 78 71 1 .9 2.0
R e p u b l ic
P a r a g u a y 14 2 5 5 2 4 .4 6 9 .1 6 3 1 6 9 0 3 0 6 0 2 .9 1.0
G u a te m a la 15 2 2 9 8 5.1 66.1 4 6 1 3 4 0 66 6 0 1 .7 1.6
E l  S a lv a d o r 16 2 5 7 1 3 .3 6 9 .4 58 1 6 1 0 68 5 5 2.2 2.6
B o l iv ia 17 2 1 8 9 4 .6 6 0 .5 6 9 8 0 0 4 4 6 0 6.6 2 .4
H o n d u r u s 1 8 2 3 5 8 4 .6 68.8 6 0 6 0 0 6 2 6 5 3 .9 2.8
N ic a r a g u a 19 2 3 0 8 4.1 6 7 .5 6 4 3 8 0 31 61 3 .4 4 .3
M a u r i t iu s 20 2 8 8 6 2 .3 7 0 .9 61 3 3 8 0 100 9 8 4 .3 2.2
.A lg eria 21 3 0 3 5 4.1 68.1 66 1 6 0 0 91 7 8 7 .8 3 .3
T u n i s a i a 22 3 1 7 3 3.1 6 8 .7 6 9 1 8 2 0 8 0 9 8 6.8 3 .0
S ..A frica 2 3 2 8 6 5 4 .5 6 4 .1 81 3 1 6 0 4 6 7 0 6.8 3 .6
B o ts w a n a 2 4 2 1 4 0 4 .7 5 1 .7 71 3 0 2 0 55 7 0 9 .6 1.9
N a m ib ia 2 5 2 0 9 3 5.1 5 5 .8 83 2000 3 4 5 7 9 .4 0 .9
E & P 1 2 6 3 3 1 5 3 .6 6 4 .8 6 9 7 9 0 11 6 4 5 .6 1.2
S w a z i la n d 2 7 2 6 6 0 4 .7 5 8 .8 7 7 1 1 7 0 7 0 6 0 8.1 2 .7
G a b o n 2 8 2 4 4 3 5.2 5 4 .5 6 0 3 4 9 0 7 6 6 7 2 .7 0.6
M o ro c c o 2 9 3 1 4 0 3 .4 6 5 .7 4 8 1100 4 0 5 2 5 .6 1.6
C o n g o 3 0 2 0 8 3 5 1 .2 68 6 8 0 9 4 7 5 .9 2.8
Z im b a b w e 31 1 9 1 5 4 .9 4 8 .9 6 9 5 4 0 58 7 4 8 .5 2.0
C a m e ro o n 3 2 2 1 9 9 5 .5 5 5 .3 45 6 5 0 4 0 41 3 .2 1.0
G h a n a 33 2 5 7 4 5.5 5 7 .0 4 4 3 9 0 2 7 5 6 3.1 1.3
L e s o th o 3 4 1 9 6 5 5 .0 5 8 .1 56 7 7 0 6 52 5 .9 3 .5
K e n y a 3 5 1 9 8 0 5.1 5 3 .8 52 2 8 0 7 7 5 3 7 .4 1.9

P P P D  L F P R  F D

1 0 8 3 9 1 2 9 .3
1 2 6 3 9 1 3 0 .2
2 6 8 3 9 1 1 9 .8
3 0 9 4 5 1 2 7 .7
9 0 4 0 1 0 9 .8

1 1 9 3 9 1 0 1 .7
1 0 7 4 0 1 1 7 .3
10 5 4 0 1 1 2 .9
1 3 4 4 5 1 2 1 .7
120 3 7 1 4 2 .0
5 7 5 0 1 1 9 .1
7 3 3 6 1 3 3 .5
7 7 4 2 1 0 8 .8

6 7 3 8 1 1 4 .0
9 0 3 5 1 1 8 .2
91 3 8 1 0 9 .9
51 4 0 1 2 5 .3
22 3 4 1 1 6 .1
8 2 3 6 1 2 4 .4
8 5 41 110.0
8 3 3 0 1 3 2 .7
6 7 3 6 1 3 5 .8
5 9 3 9 1 0 3 .9
4 4 4 4 9 3 .5
2 3 41 1 1 8 .3

202 3 9 1 3 1 .1
11 32 9 7 .9
4 7 4 7 1 0 7 .7
3 4 3 9 1 1 3 .7
2 7 4 0 1 1 5 .8
14 4 7 1 0 6 .0
7 4 0 122.6
4 4 7 1 5 2 .0
5 4 2 11 9 .1

15 50 1 0 4 .9
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DATA F O R  74 D E V E L O P IN G  C O U N T R IE S  : C O N T IN U E D

C o u n t r y C C D C S T F R I E G F .R P C Y S A N S W P E E D U P L H P P P D L F P R F D

C o m o r o s 3 6 1 7 9 4 5 .8 5 6 .5 3 9 4 7 0 23 55 3 .9 3 .3 10 57 1 1 1 .4
N ig e r ia 3 7 2 4 9 7 6.2 5 1 .4 4 9 2 6 0 36 39 6 .4 0 .3 21 4 0 1 3 9 .9
T o g o 38 1 7 3 6 6  3 5 0 .5 6 0 3 1 0 22 5 5 5 .6 1.7 6 42 1 3 3 .0
B e n in 3 9 2 3 8 6 6  1 5 4 4 3 8 3 7 0 2C 5 0 3.1 1.7 6 45 1 3 0 .4
Z a m b ia 4 0 1 9 1 5 5 .7 4 2 .7 52 4 0 0 23 4 3 1.8 2 .4 10 4 7 1 0 8 .8
\ l a u r i t a n i a 41 2 5 6 8 5 .2 5 2 .5 38 4 6 0 7 4 3 2 5 .0 1.8 11 4 6 1 0 7 .2
T a n z a n ia 4 2 2 0 0 3 5 .7 5 0 . .6 3 3 120 86 4 9 4 .4 3 .0 4 51 102.2
M a d a g a s c a r 4 3 1 9 9 6 5 .9 5 7 .6 31 2 3 0 3 2 9 4 .4 1.1 24 52 1 0 5 .7

C e n t r a l  A fr ic a n 4 4 1 8 7 7 5.1 4 8 .4 2 7 3 4 0 23 18 2.8 1.9 6 4 8 1 3 0 .2
R e p u b l ic
A n g o la 4 5 1 9 0 4 6 .9 4 7 .4 3 0 4 1 0 16 3 2 5.1 4 .0 0 4 7 1 3 3 .5
S e n e g a l 4 6 2 3 6 5 5 .8 5 0 .3 33 6 0 0 86 9 3 3 .6 2 .5 7 4 4 1 0 3 .8
U g a n d a 4 7 2 2 4 9 7.1 4 0 .5 3 8 2 4 0 5 7 3 4 1.2 1.6 4 55 1 0 3 .2
C h a d 4 8 1 9 1 7 5 .7 4 7 .2 2 7 1 8 0 21 2 4 2.2 3 .4 2 48 1 1 4 .8
G u n ie a  B is s a u 4 9 2 4 2 3 5 .6 4 3 .4 2 9 2 5 0 20 2 3 3 .2 1.1 18 48 1 0 8 .6
G a m b ia 50 2122 5 .4 4 6 .0 3 9 3 2 0 3 7 7 6 5 .5 1.9 2 49 7 3 .1
M o z a m b iq u e 51 1 6 7 5 6 .3 4 6 .3 2 5 8 0 21 3 2 4 .4 4 .6 0 5 4 1 2 1 ,9
B u r u n d i 5 2 1741 6 .5 4 4 .5 23 1 6 0 51 5 2 2.8 0 .9 6 54 9 7 .2
M a li 53 2 1 3 7 6 .9 4 7 .0 18 2 5 0 31 3 7 2.2 2.0 4 5 4 1 1 5 .6
B u r k in a  F a s o 5 4 2 2 4 8 6.8 4 6 .3 19 2 3 0 18 7 8 3 .6 2 .3 0 52 1 2 5 .4
N ig e r 55 2 1 3 5 7 .3 4 7 .5 15 220 15 53 3.1 1.6 3 4 9 1 2 3 .1

S ie r r a  L e o n e 5 6 1 9 9 2 6 .3 3 4 .7 3 0 1 8 0 11 3 4 3 .8 1.6 10 3 7 9 6 .3
M a la w i 5 7 2 0 2 6 6 .5 4 3 .0 6 7 1 8 0 53 4 5 5 .5 2 .3 2 53 1 1 0 .4
E th io p ia 58 184 5 7 .0 4 9 .0 18 100 10 2 7 4 .0 1 .7 4 43 1 2 8 .2
U A E 5 9 3 3 2 9 3 .6 7 4 .4 6 9 1 7 4 0 0 9 5 9 8 1.8 2.0 168 4 9 1 8 4 .7
M a la y s ia 6 0 2 7 6 5 3 .4 7 1 .4 61 3 8 9 0 91 88 5 .3 1 .4 43 4 0 1 2 7 .0
L e b a n o n 61 3 2 6 9 2 .9 6 9 .3 7 5 2 6 6 0 63 9 4 2.0 2.1 191 33 1 1 6 .9
S. A ra b ia 6 2 2 7 3 6 6.1 7 0 .7 5 7 7 0 4 0 86 9 3 5 .5 3 .1 1 6 6 3 3 9 7 .4
J o rd a n 6 3 2 7 2 6 5 .4 6 8 .9 66 1 5 1 0 100 8 9 6 .3 3 .7 158 35 1 7 1 .8
In d o n e s ia 6 4 2 6 9 9 2.8 6 4 .0 6 2 9 8 0 51 6 2 1 .7 0 .7 12 4 7 1 2 4 .3
P h ilip p in e s 6 5 2 3 1 9 3 .8 6 7 .4 8 0 1 0 5 0 75 7 0 2.2 1.3 41 4 0 1 2 4 .4
M o n g o lia 66 1 8 9 5 3 .4 6 4 .8 53 3 1 0 86 8 0 5 .6 4 .8 2 6 8 4 9 8 3 .1
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DA TA  F O R  74 D E V E L O P IN G  C O U N T R IE S  : C O N T IN U E D

C o u n t r y C C D C S T F R L E G E R P C Y S A N S W P E E D U P E H P P P D L F P R F D

V ie tn a m 6 7 2 4 3 8 3 .2 6 6 .4 55 2 4 0 21 3 6 2 .7 1.1 4 0 51 1 3 4  5
L a o  P D R 68 2 1 0 5 6 .7 5 2 .2 5 0 3 5 0 19 3 9 2 .4 1 .3 20 4 9
P a k is ta n 6 9 2 4 7 1 5 .3 6 2 .8 41 4 6 0 3 0 6 0 2.0 0.8 52 38 1 3 0 .7
I n d ia 7 0 2 3 8 2 3 2 6 1 .6 55 3 4 0 2 9 81 3 .5 0 .7 4 8 43 1 1 8 .8
B a n g la d e s h 71 2001 3 .3 5 6 .9 3 7 2 4 0 3 5 7 9 2 .3 1.2 18 5 0 110,0
^  e m e n 72 2 0 1 3 7 .6 5 6 .7 4 9 2 6 0 51 5 2 7 .5 1.2 2 6 2 8 112.1
N e p a l 7 3 2 3 6 7 5 .2 5 5 .9 5 6 200 20 4 8 2 .9 1.2 5 4 8 1 1 5 .1

S r i  L a n k a 7 4 2 3 0 2 2.2 7 2 .5 6 7 7 0 0 6 3 5 7 3.1 1 .4 2 3 4 2 1 0 5 .8

C C  C o u n trv  c o d e .  D C S -  D a i ly  C a lo r ie  S u p p ly  P e r  C a p i ta  . T F R ^ T o la l  F e r t i l i ty  R a t e , L E =  L i f e  e x p e c ta n c y  ( y e a r s )

G E R =  G r o s s  e n ro l lm e n t  r a t io  a t  a il  le v e ls  ( % ) ,  P C Y =  G N P  P e r  C a p i ta  (L 'S S ) . S A N =  A c c e s s  t o  P r o p e r  S a n ita t io n  ( ° o ) .
S W  =  A c c e s s  t o  S a fe  D r in k in g  W a te r  ( ° o ) ,  PE E D U = » P u b l ic  E x p e n d i tu r e  o n  E d u c a tio n  ( a s  ° o  o f  G N P )  , P E H =  P u b l ic  E x p e n d i tu r e  
o n  H e a l th  ( a s  ° b o f  G N P ) ,  P P P D =  P h y s ia n  p e r  T h o u s a n d  P o p u la t io n .  L F P R - -L a b o u r  P a r t i c ip a t io n  R a te  ( % ) ,  F D  = F o o d  P r o d u a io n  ,
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A P P E N D I X  3 

D A T A  F O R  6 4  D I S T R I C T S  O F  B A N G L A D E S H

D I S T R I C T L I T C A L P C Y L A N D F F D  S A N 3  S A N 4 E L E C L I T  2 A G R B U S I  E M  P L I M R L E T F R

B a r is a l 5 3 .8 9 2 1 9 3 .1 2 3 4 8 6 .7 5 3 .2 1 2 1 0 1 .4 9 5 1 .9 0  3 .0 1 8 5 .5 7 9 .8 6  3 7 .9 4 7 .1 5  1 2 .1 3 73 6 0 .3 3 .4 7
B a rg u n a 4 8 .3 3 2 1 5 8 .2 3 3 7 7 0 .1 8 3 .4 0 1 9 1 2 .1 0 5 5 .8 0  1 1 .0 0 8 3  6 0 9 .6 7  5 4 .1 0 8 .6 5 5 .2 9 68 5 9 .2 3 .4 1
B h o la 4 1 .2 4 2 2 2 8 .7 4 3 6 4 7 .3 5 6.20 2 0 8 6 .9 5 5 6 .4 0  1 8 .4 0 9 0 .2 0 8 .4 5  4 4 .8 0 1 6 .7 3 4 .1 8 6 9 5 9 .2 3 .3 2
J h a lo k h a t i 6 3 .4 0 2 2 9 6 .6 5 2 9 8 1 .8 6 0 .4 0 1 9 7 1 .4 4  3 8 .0 0 7 .6 0 9 1 .8 0 1 .2 9  4 2 .0 7 1 4 .3 7  1 0 .3 7 6 9 6 0 .1 3 .3 7
P a tu a k h a l i 4 9 .5 8 2 2 7 3 .7 9 3 7 6 9 .6 2 6.00 2 1 0 6 .5 2 4 9 .6 0 1 6 .6 0 86.00 1 2 .7 7  4 9 .8 1 1 5 .1 9 7 .5 9 82 5 6 .2 3 .4 9
P iro jp u r 6 5 .1 6 2 2 7 7 .1 6 3 1 5 5 .0 5 2.00 1 9 4 5 .5 8 4 5 .4 0 9 .0 0 8 7 .0 0 0 .1 2  4 1 .9 9 1 8 .5 1 7 .0 0 7 9 5 7 .9 3 4 8
B a n d a rb a n 3 4 .3 7 1 9 5 9 .1 8 3 5 2 7 .7 0 7 .8 0 1 7 5 5 .6 8 5 5 .2 0 2 3 .0 0 8 5 .0 0 7 .2 9  5 9 .0 4 1 0 .8 5 3 .9 7 85 5 6 .5 3 .5 0
B .B a r ia 3 5 .4 6 2 0 0 3 .7 9 3 1 1 8 .0 2 2 .9 9 1 9 5 0 .3 5 6 6 .4 7 1 5 .7 7 8 7 .4 3 3 .9 1  4 8 .5 6 1 8 .0 6 3 .0 3 81 5 6 .3 3 .4 9
C h a n d p u r 4 3 .2 9 2 0 3 6 .1 1 4 5 4 7 .4 6 3 .2 0 2 2 1 3 .1 3 5 4 .8 0 5 .8 0 7 5 .6 0 1 2 .5 0  3 2 .3 3 2 5 .2 1 1 3 .9 7 7 4 6 0 .2 3 .5 8
C h i t ta g o n g 4 6 .4 5 2 1 3 6 .9 6 4 3 8 7 .6 7 1 8 .6 0 2 3 8 9 .3 9 5 7 .2 0 8 .4 0 5 8 .4 0 1 4 .0 1  1 8 .2 8 1 6 .9 2 2 4 .5 6 88 5 7 .3 3 .6 2
C o m il la 5 1 .5 4 2 1 5 5 .0 4 3 6 8 8 .2 0 0 .6 0 2 1 0 0 .4 0 4 8 .6 0 1 4 .8 0 6 5 .2 0 1 4 .2 3  4 1 .9 8 2 0 .5 8 1 1 .3 9 7 0 6 0 .4 3 .3 4
C .B a z a r 3 9 .3 4 2 4 1 3 .7 6 5 3 9 9 .0 0 4 .4 0 2 8 0 8 .4 0 4 6 .0 0 2 8 .6 0 8 3 .6 0 7 .1 1  4 3 .7 0 2 0 .6 4 6  3 7 5 9 6 1 .4 3 .3 6
F e n i 5 1 .1 0 2 1 1 1 .8 0 4 2 9 4 .7 8 4 .2 0 2 0 7 4 .7 7 4 3 .4 0 9 .2 0 6 9 .0 0 1 3 .4 5  4 0 .8 3 1 8 .7 9 1 5 .9 8 7 9 5 6 .8 3 .7 5
K h a g r a d i 3 5 .1 8 2 2 6 6 .9 6 3 5 3 9 .1 4 1 9 .2 0 1 8 9 2 .8 0 6 5 .2 0 21.00 88.00 4 .4 6  5 1 .0 3 9 .6 0 2 .6 1 7 6 5 6 .7 3 .7 2
L a x m rp u r 4 6 .8 8 1 9 6 9 .6 2 3 7 4 4 .4 6 0 .8 0 2 1 5 7 ,8 1 6 9 .2 0 1 2 .8 0 8 0 .4 0 9 .5 4  5 0 .0 8 1 7 .7 0 9 .5 4 75 5 6 .6 3 .7 1
N o a k h a l i 4 6 .5 3 2 0 7 4 .1 9 3 8 4 1 .1 4 1.60 2 1 2 8 .1 9 7 2 .7 5 2 .4 0 7 5 .9 5 7 .5 9  4 9 .1 7 1 3 .4 7 9 .8 6 8 9 5 5 .9 3 .7 0
R a n g a m a t i 4 1 .6 2 2 1 8 4 .1 5 4 0 5 3 .1 8 5 .6 0 2 3 0 1 .7 5 7 0 .0 0 10.20 7 9 .6 0 9 .7 2  6 6 .2 3 8 .5 5 5 .4 6 85 5 6 .2 3 .7 5
D h a k a 5 7 .4 9 2 2 0 8 .2 1 6 6 8 5 .9 6 3 5 .6 0 2 6 4 0 .8 7 3 6 .8 0 0.20 3 1 .2 0 22.20  11 .8 1 2 5 .0 4 2 3 .9 1 7 2 5 9 .8 3 .5 2
F a r id p u r 4 4 .0 2 2 1 2 7 .5 9 3 5 3 3 .3 5 0 .8 0 1 7 8 1 .3 4 7 2 .2 0 7 .4 0 8 7 .2 0 8.66  5 0 .8 8 1 3 .8 2 7 .7 9 7 8 5 7 .2 3 .3 7
G a z ip u r 4 3 .7 6 2 1 4 8 .2 7 3 4 3 8 .5 1 1 3 .8 0 1 7 8 0 .3 2 5 2 .8 0 1 9 .0 0 8 9 .0 0 8.86  4 9 .3 7 1 1 .7 1 1 3 .8 2 58 6 1 .3 3 .4 2
G o p a lg a n j 5 3 .5 3 2 2 0 7 .2 9 4 5 7 4 .8 4 1.20 2 1 5 8 .0 3 6 1 .8 0 1 1 .6 0 8 7 .6 0 1 2 .0 6  5 2 .2 5 2 2 .6 9 5 .4 1 7 9 5 8 .7 3 .4 1
J a m a lp u r 2 8 .9 3 1 9 5 3 .2 0 2 9 6 4 .3 5 1 3 .6 0 1 4 3 6 .5 7 5 0 .0 0 3 6 .8 0 8 7 .6 0 6 .9 1  6 4 .4 3 9 .5 6 3 .7 6 6 7 5 8 .2 3 .4 7
K is h o re g a n 4 0 .7 8 2 4 5 6 .1 8 4 9 8 4 .7 9 2 .6 0 2 2 3 5 .7 8 5 1 .2 0 3 1 .8 0 8 5 .2 0 8 .9 8  6 4 .1 2 1 4 .7 7 7 .6 4 7 8 5 6 .8 3 .6 7
M a d a r ip u r 3 8 .3 8 2 1 8 8 .7 5 3 7 7 1 .9 3 3 .0 0 1 9 6 3 .0 2 7 0 .4 0 7 .4 0 8 0 .2 0 1 1 .5 9  4 9 .4 4 1 5 .1 4 6.11 8 3 5 5 .2 3 .7 5
M a n ik g a n j 3 8 .6 1 2 0 9 4 .1 8 3 7 0 0 .6 0 6 .8 0 1 8 7 4 .8 9 7 3 .8 0 9 .0 0 86.00 8 .5 9  5 5 .7 4 1 5 .3 1 8 .6 7 52 6 0 .9 3 .4 0
M u n s h ig a n j 5 0 .9 9 2 1 6 0 .5 6 5 5 5 2 .0 1 9 .4 0 2 2 6 2 .0 2 6 2 .4 0 1 3 .0 0 6 1 .4 0 1 0 .3 0  4 3 .3 7 2 5 .7 3 1 3 .0 0 5 4 6 0 .4 3 .2 8
M y m e n s h in g 4 1 .6 3 1 9 0 3 .1 2 3 0 7 2 .6 4 4 .8 0 1 6 5 3 .9 3 3 5 .2 0 4 9 .4 0 8 3 .2 0 1 0 .8 9  6 2 .7 8 1 7 .8 9 4 .4 7 6 3 5 9 .3 3 .3 5
N a ra v a n g a n j 4 9 .6 6 2 1 6 3 .9 6 4 7 4 5 .6 8 2 4 .8 0 2 2 2 7 .9 7 5 0 .0 0 9 .4 0 3 7 .6 0 1 1 .9 2  1 7 .8 2 1 9 .0 3 2 4 .0 2 6 4 5 9 .4 3 .1 5
N a rs h in d i 3 9 .6 2 2 2 9 0 .7 6 4 0 6 2 .5 4 3 .0 0 2 0 9 9 .2 1 3 2 .6 0 3 7 .8 0 7 6 .0 0 7 .3 1  4 4 .2 6 1 5 .3 0 1 0 .2 5 6 4 5 5 .4 3 .6 2
N e tro k o n a 3 9 .5 8 2 1 2 7 .0 8 3 2 9 5 .7 3 8 .6 0 1 8 4 7 .2 3 6 1 .8 0 2 5 .6 0 8 3 .6 0 7 .8 5  7 4 .2 8 8 .9 7 4 .7 5 7 5 5 8 .8 3 .6 0
R a jb a r i 3 4 .7 8 2 0 7 9 .1 0 3 8 9 8 .1 8 7 .6 0 1 8 4 5 .8 5 6 1 .2 0 1 8 .0 0 8 7 .8 0 8 .6 5  6 9 .0 6 1 1 .3 4 3 .2 2 7 2 5 9 .0 3 .6 2
S h a r ia tp u r 3 6 .6 1 2 1 5 7 .2 3 4 0 8 1 .0 9 7 .0 0 2 2 1 1 .4 6 6 8 .8 0 1 3 .8 0 9 2 .6 0 6 .9 1  6 1 .5 3 1 2 .3 1 8 .2 9 9 2 5 6 .2 3 .7 2
S h e rp u r 3 1 .8 1 1 9 3 0 .0 2 2 8 9 8 .1 3 5 .8 0 1 4 8 6 .6 9 6 3 .4 0 1 7 .0 0 8 9 .6 0 7 .1 4  6 8 .1 3  9 .3 8 4 .5 3 7 0 5 8 .7 3 .6 5
T a n g a il 3 9 .9 1 1 8 7 2 .8 5 4 6 9 0 .6 2 8 .4 0 1 3 4 8 .1 7 5 2 .2 0 2 3 .2 0 7 8 .2 0 9 .9 4  5 7 .2 8  1 4 .2 9 .0 6 68 5 9 .9 3 .4 0

K h u ln a 5 4 .6 6 2 0 4 6 .2 1 3 4 1 6 .9 9 1 4 .4 0 1 7 7 5 .3 S 5 3 .4 0 1 .8 0 8 0 .0 0 1 2 .6 4  3 9 .3 5  2 1 .3 0  8 .9 5 7 7 5 7 .2 3 .4 0
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DA TA  F O R  64 D IST R IC T S O F  B A N G L A D E SH : C O N T IN U E D

C o u n t r y L I T C A L P C Y L A N D F F D S A N  3 S A N 4 E L E C L I T 2 A G R  B U ST  E M  P L 1 M R L E  T F R

B a g e r h a t 5 3 .7 9 1 8 1 8 .2 3 3 1 4 3 .7 7 5 .5 9 2 1 4 6 .0 2 6 1 .2 8 3 .7 9 8 0 .4 4 9 .7 6 4 8 .7 8 1 8 .0 8 8.61 75 5 7 .2 3 .3 2

C h u a d a n g a 4 2 .1 6 2 2 2 5 .5 3 3 7 4 9 .7 6 2 .6 0 1 7 9 0 .7 7 4 9 .4 0 2 9 .4 0 7 3 .2 0 1 0 4 1 5 9 .0 2 1 6 .0 2 5 .0 5 6 7 6 0 .5 3 .4 7

J e s s o re 4 8 .0 8 2 1 8 0 .1 1 3 8 3 7 .7 3 6 .4 0 1 8 5 0 .0 5 3 6 .2 0 3 3 .8 0 6 9 .2 0 9 .4 7 5 7 .7 9 1 4 .0 7 9 .7 3 58 5 7 .2 3 .1 8

J h e n a id a h 4 2 .4 1 2 0 7 6 .6 7 3 7 1 4 .5 2 3 .2 0 1 7 3 2 .7 1 3 4 .6 0 4 1 .8 0 8 5 .6 0 8 .6 7 6 2 .1 9 1 4 .0 0 4 .6 2 7 8 5 7 .3 3 .8 5

K u s h t ia 3 5 .1 4 2 1 8 4 .8 1 3 4 9 3 .7 5 7 .4 0 1 7 1 3 .2 1 4 7 .4 0 3 5 .0 0 7 9 .4 0 7 .3 5 5 3 .5 8 1 9 4 2 3 .9 4 7 7 5 7 .9 3 .6 5

M a g u ra 3 9 .2 6 2 0 5 9 .8 4 3 5 0 3 .7 6 2.20 1 7 7 6 .7 2 5 1 .0 0 2 8 .0 0 8 5 .8 0 1 0 .2 6 6 0 .9 7 1 7 .9 0 5 .3 8 73 5 7 .8 3 57

M e h e r p u r 3 5 ,3 1 2 1 8 2 .6 1 3 4 4 6 .8 0 4 .4 0 1 6 5 8 .8 9 3 9 .4 0 4 0 .0 0 7 4 .8 0 6 .9 2 6 6 .9 7 1 6 .2 2 4 .0 5 7 0 5 8 .0 3 .1 7

N a r a i l 4 7 .8 2 2 1 6 6 .5 0 3 6 7 9 .6 1 4 .8 0 1 9 5 1 .4 2 6 0 .6 0 1 5 .0 0 8 9 .2 0 1 0 .2 3 6 0 .7 7 9 .3 6 7 .7 3 71 5 9 .2 3 35

S a tk h ir a 4 7 .2 9 2 0 5 2 .3 2 3 7 3 5 .0 3 2 .6 0 1 7 6 3 .7 9 5 5 .0 0 1 9 .6 0 8 4 .0 0 8 .3 7 5 2 .6 6 1 2 .8 1 5 .6 3 6 9 5 9 .6 3 .4 0

B o g ra 4 0 .5 7 2 0 6 1 .6 5 5 8 2 3 .9 4 5 .6 0 1 9 9 7 .6 2 2 4 .0 0 4 3 .0 0 7 3 .6 0 11.88 4 1 .9 8 2 0 .2 4 1 0 .7 9 7 0 5 9 .7 3 95

D in a jp u r 3 9 .9 6 2 4 6 9 .2 4 3 7 2 2 .2 0 9 .0 0 1 7 8 5 .4 8 1 3 .0 0 7 0 .4 0 7 8 .2 0 1 2 .7 8 6 3 .4 5 1 3 .6 7 4 .9 0 71 5 8 .9 3 .3 4

G a ib a n d h a 3 6 .6 3 2 2 4 0 .5 1 3 0 4 0 .3 5 5 .2 0 1 5 8 6 .1 9 15 .0 0 6 8 .6 0 8 5 .6 0 1 0 .5 5 68.00 1 5 .5 6 4 .4 4 71 5 9 .2 3 .5 8

J o y p u r h a t 3 7 .2 6 2 3 5 2 .7 4 3 4 4 7 .3 2 4 .6 0 1 7 4 1 .1 7 1 2 .8 0 7 3 .4 0 7 9 .0 0 8 .6 0 7 3 .9 4 1 0 .7 6 5.61 7 4 5 6 .8 3 .8 5

K u r ig ra m 3 0 .0 8 2 1 6 8 .2 1 2 3 5 5 .7 6 3 .2 0 1 4 7 2 .5 5 3 5 .2 0 5 0 .6 0 9 5 .6 0 8 .6 5 7 3 .8 5 8 .1 9 4 .3 1 66 5 9 .3 3 .4 7

L a lm o n i rh a t 4 0 . .0 9 1 9 8 5 .0 7 2 7 9 0 .7 6 9 .8 0 1 4 4 7 .6 3 1 7 .0 0 5 8 .2 0 9 3 .4 0 7 .2 7 6 9 .8 3 8 .7 8 4 .2 5 7 0 5 9 .8 3 32

N a o g a o n 4 2 .0 4 2 3 2 3 .4 1 4 2 3 3 .0 8 2 .8 0 1 8 1 1 .2 5 1 8 .2 0 5 9 .2 0 7 9 .2 0 12.68 6 0 .6 5 16 .0 1 7 .7 8 72 5 9 .7 3 .5 9

N a t o r e 3 9 .5 8 2 0 9 7 .6 2 3 5 0 8 .3 8 3 .0 0 1 6 2 5 .1  1 5 3 .0 0 2 6 .2 0 7 4 .0 0 6 .7 6 68 33 9 .0 3 4 .8 6 53 6 1 .2 3 3 8

N a w a b g a n j 2 7 .9 1 2 2 6 0 .6 6 3 1 0 6 .5 1 2.20 1 7 6 3 .5 2 3 0 .4 0 5 8 .4 0 8 9 .4 0 6 .3 2 5 1 .6 0 18 .6 1 5 .9 6 66 6 0 .1 3 .4 0

N i lp h a m a r i 3 0 .7 2 2 2 3 4 .3 1 3 1 6 6 .2 0 1 4 .2 0 1 5 9 3 .6 1 6 .6 0 7 4 .8 0 8 6 .6 0 5 .0 5 6 4 .0 5 9 .4 7 2.66 7 4 5 8 .2 3 .6 2

P a b n a 3 4 .6 8 2 3 0 5 .3 5 4 0 1 4 .2 8 7 .4 0 2 0 2 8 .3 9 5 5 .6 0 1 4 .0 0 8 1 .0 0 9 .9 5 5 0 .4 7 1 3 .2 6 9 .3 4 68 5 9 .7 3 .4 8

P a n c h a g a r 3 9 .1 2 2 1 4 5 .9 9 2 7 3 3 .2 0 20.20 1 5 7 6 .2 6 1 8 .2 0 5 8 .0 0 9 3  4 0 6 .6 9 7 0 .7 1 7 .2 4 3 .1 5 5 4 6 0 .1 3 .3 2

R a js h a h i 4 1 .6 3 2 0 9 0 .7 2 3 3 3 2 .3 ^ 0.00 1 7 7 2 .2 7 2 4 .4 0 5 5 .6 0 7 8 .8 0 9 .7 5 5 9 .1 9 1 6 .4 1 5 .5 7 65 5 9 .3 3 45

R a n g p u r 3 3 .1 8 2 0 1 3 .6 6 2 3 9 4 .5 7 1 5 .0 0 1 2 9 4 .3 4 1 7 .6 0 7 1 .0 0 8 3 .4 0 6 .3 7 5 5 .5 6 8 .5 9 3 .7 0 70 5 9 .7 3 .5 6

S ira jg a n j 3 0 .7 4 2 1 4 6 .8 8 2 9 3 4 .9 1 3 .0 0 1 7 9 4 .9 0 7 6 .6 0 1 0 .6 0 8 7 .8 0 8 .2 4 5 5 .2 3 1 1 .6 3 5 .9 6 6 7 6 0 .2 3 .3 4

T h a k u r g a o n 3 5 .8 0 2 1 3 4 .4 8 3 0 8 6 .6 1 8 .4 0 1 5 5 5 .0 2 6 4 .3 5 1 1 .0 5 8 8 .4 0 6 .1 7 7 7 .8 2 6 .5 6 2 .7 9 68 5 9 .8 3 .1 2

H a b ig a n i 3 9  5 6 2 3 3 5 .5 8 3 8 0 2 .0 6 1 3 .8 0 2 3 2 6 .2 9 6 3 .4 0 9 .8 0 68.00 10.6 5 0 .1 3 1 6 .5 4 1 4 .3 6 71 5 9 .8 3 .4 1

M a u la v ib a z a r  4 2 .5 5 2 2 6 2 .7 7 4 3 7 5 .7 3 10.22 2 4 0 2 .2 8 6 5 .5 4 1 1 .4 2 7 7 .5 6 7 .5 7 4 5 .5 1 ' 16 .3 1 7 .8 7 6 9 6 0 .4 3 .4 0

S u n a m g a n j 3 2 .0 3 2 3 7 3 .4 0 4 2 0 0 .7 4 1 1 .4 0 2 3 9 2 .6 7 6 1 .8 0 1 6 .4 0 8 4 .4 0 6 .5 3 6 0 .0 2  1 4 .2 7 3 .4 4 6 5 5 9 .7 3 .4 1

S v lh e t 3 8 .1 1 2 1 0 8 .9 6 5 0 4 2 .4 5 1 0 .9 8 2 5 2 5 .3 7 6 6 .6 7 6 .5 9 7 7 .8 4 5 .0 3 59.511 8 .1 7 5 .3 7 6 7 5 9 .8 3 .8 2

L I T =  D is tr ib u tio n  o f  L ite ra cy ' R a le  o f  P o p u la tio n  ( 7  y e a rs  a n d  a b o v e ) ,  C A L =  P e r  C a p i ta  P e r  D a y  C a l o r i e  In ta k e ,  P C Y  =  P e r  C a p i ta  I n c o m e  ( T a k a ) ,  L A N D = ° 'o  D is tr ib u tio n  
o f  H o u s e h o ld s  b y  L a n d  O w n e rs h ip  ( L a n d le s s ) , F F D ^ D is t r i b u t io n  o f  M o n th ly  E x p e n d i tu r e  o n  M a jo r  F o o d  I te m  P e r  H o u s e h o ld  ( T o ta l ) .  S A N  3 = %  D is t r i b u t io n  o f  H o u s e h o ld s  
b y  T y p e  o f  T o i le t  (K u n c h a ) ,  S A N 4 = ° b  D is tr ib u tio n  o f  H o u s e h o ld s  b y  T y p e  o f  T o i le t  (O p e n  F ie ld ) ,  E L E C = %  D is tr ib u tio n  o f  H o u s e h o ld s  b y  E le c t r ic  S u p p ly ,  L I T 2 = ° b  L i te r a te  
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b y  T y p e  o f  W o rk s  (B u s in e s s ) ,  E M P L = ° o  D is trb u iio n  o f  P o p u la t i o n  b y  T y p e  o f  W o rk s  (N o n  G o v t  E m p lo y e e ) ,  I M R  = In fa n t  M o r ta l i ty  R a te .  L E  =  L i f e  E x p e c ta n c y ,
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