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ABSTRACT
 

This 
report describes the results of quantitative analyses of
the relationships between energy production and 
consumption and
economi1[c 
and social development in Less-Developed Countries (LDC's).
The work was perfomed by the Me trek Division of The MITRE Corpora­
tion for ti oJffice of Energy in the United States Agency for
InternaLijnal Development (USAID). 
 This work is a continuing part of
 a broader effort 
to provide analyticil support for policy development
ii the energy assistance programs of USALI). 

ii 



ACKNOWLE DGEMENTS 

The authors would like to ,xpres their ,rnti. tuide for the 
helpful guidan'e and .irct i,.n pr,,vized by Dr. Jerome Hskn of 

USAID. We would also like to ,xpre.s ar appr&ociart on toaMr. Edward 
G. Sharp and Dr. Hvyder A. LAkhAni for their valullute assistLance and 
constructive criti 2sm. last but not least, we, woul like t, thank 
Mrs. Margie J. Purke rsn for iooki: aft er the typing And a s'emblv of 
this report. 

iv 



TABLE OF CONTENTS
 

Page
 

LIST OF ILLUSTRATIONS 
vii


LIST OF TABLES 
viii

EXECUTIVE SUMMARY xi 

1.0 INTRODUCTION 
1
 

2.0 SETTING FOR TIHE ANALYSIS 3 

2.1 	 Energy Eccnonic Relationships and
 
Dlevlopi nit Policy 


3
2.2 Characteristics of Statistical Analysis 
 4
2.3 Data Limi tti.ons and Accuracy 	 5
2.4 Re ia tod Work 

7 

3.0 SIRIUCTUtRE OF THE ANALYSIS 11 

3.1 Country List and Stratification 
3.2 Reg ress ion M: tiodo [ogv 	

11 

15 

4.0 ENERGY AND ECONOMIC DEVELOPMENT 17 

4.1 The Relationship Betwen Energy Consumption
 
and Economic Growthn 


17 

4.1. 1 I ionsCo s iCon 174. 1.2 	 Approach 
18 

4.1.3 	 Mode s Tested 
19

4.1.4 	 Results 
224.1.5 	 Dis.-uss ion 32
 

4.2 	 The Effects of Petroleum Prices on Economic 
Growth Rat', and Inflation Rates 34 

4.2.1 	 Conluskins 
34
 

4.2.2 	 Approach 
34
4.2.3 
 Dati Sources and Limitations 36 

4.2.4 	 Re,;u ts 
37


4.2.5 	 Discu ss ion 
47 

4.3 Balance of Payments Analysis 49
 

4.3.1 	 Cenc lus ions 
49

4.3.2 	 Approach and Data 49

4.3.3 Results and Discussion 50 

v 



TABLE OF CONTENTS (Continued) 

Page 

5.0 	 ,. ERGY AND SOCIAL DEVELOPMENT 55
 

5.1 	 Coiclusions 55
 
5.2 	 Approach 55
 
5.3 	 Data Limi tatins 58
 
5.4 	 Results 
 59
 

5.4.1 Unstratified Runs 	 59
 
3.4.2 Strati id Runs 	 64
 
5.4.3 Onllvsis of PQLI Components 	 74
 

5.1 	 Discussion of Results and Implications 74
 

APPENDIX A - LISTINGS OF DATA BASES 79
 

REFERENCES 
 103
 

vi
 



LIST OF ILLUSTRATIONS 

Figure Number 
Page 

I Country Stratification 14 

2 GNP/Capita vs. Energy/Capita 27 

3 Pet: ro 1 n 1), p nld nc e Cha rt 31 

4 Mean Balance of Payments 
Exporting LOG's (U.S. 

for 

S X 
Non-Oil­

106, 1970) 52 

5 Mean Balance 

DC's (U.S. 

of 

S 

Pavmentts for 
X 1 06, 1970) 

Oil-Exporting 

53 

6 PQ., vs. Natural 
Pet Capita, Ln 

Lofarithm 
(;DPP) 

of GD1P 

60 

7 Regres'ion Analves 
by l.ype of Economy 

for PQLI Stratified 

67 

8 Regression Analy:sis for PQLL Stratified 
by Geographical Reg ion (Non-Oil-
Exporting LI)C's) 70 

9 Regression Analysis for PQLI Stratified 
by Religion (Non-Oil-Lxporting LDC's) 73 

10 Regress ion A:al ys is for PQLI Against 
Energy Conslmption Stratified by 
Religt on (Non-Oil-Exporking LDC's) 75 

vii 



LIST OF TABLES
 

Table N,,ber Page 

I Basic LDC List 12 

1I Economic-Energy Models Tested 20 

III GNP/Capi ta Regress ions 23 

IV GNP/Capita Regressions (Additive Model 

on Energy) 24 

V GNP/Capita Regressions (Multiplicative 

on Energy) 26 

VI GDP Growth Rate Regression (All Countries) 28 

VII GDP Growth Rate Regression (Country Groups) 29 

VIII Mean Economic Growth Rates and Inilation 

Rates for LIC's 38 

IX Regressi ns for Change in GOP/Capita 
Growth Rate 41 

X Regressi .. for Change in Inflation Rate 45 

XI Mean B1 ibe of Payments for LDC's 

(197we .I. U 51 

XII PQLI Regression Analyses (Unstratified) 61 

XI.I Defined Tolerances for PQLI Data 	 63 

XIV PQLI Regression Analysis Stratified by
 
Type of Economy 66
 

XV 0QLI Rgr,-ssion Analysis Stratified by 

Geograph Ia l Ro"i on (Non-Oil­
Exp.rtin, 1.)L ':i) 69 

XVI 	 PQLI Regrsqi,n Analysis Stratified by 
Religion Kn-,Oil-Exportinv, LiXC's) 72 

XVII Correlation Matrices for PQLI, Lif 
Expectancy (e), Infant Mortality (m), 
and Adult Literacy (a) 76 

v ii1 



LIST OF TABLES (Continued)
 

Table Number 
 Page
 

A-I GNP-Energy Data Base 80
 

A-2 GNP-Energy Growth Rate Data Base 83
 

A-3 Economic Growth Rate Data Base 
 86
 

A-4 Inflation Data Base 89
 

A-5 Balance of Payments Data 92
 

A-6 PQLl Data Base 
 97
 

A-7 PQLI Data i00 

ix
 



BLANK PAGE
 



EXECUTIVE SUMMARY 

This report describes the results of quantitative analyses of the
 

relationships between comrmercia[ energy production and consumption and 

economic and social development in Less-Developed Countries (LDC's).
 

The quest ions examined include the relationship between energy 
con­

sumption and economic growth; the impacts of energy cost increases on
 

economic growth, balance of payments, and inflation; and the relation­

ship uetween energy and social progress. The work was performed by
 

the Metrek Division of The MITRE Corporation for the Office of Energy 

in the United States Agency for International Development (USAID).
 

This work is a continuing part of a broader effort to provide analyti­

cal support for policy development in the energy assistance programs
 

of USAID.
 

The analyses described in 
this report indicate strongly that
 

nergy is an important contributor to the economic and social develop­

ment process in LDC's:
 

" GNP per capita is strongly related to commercial energy con­
sumpt ion.
 

" Growth rates 
in GDP per capita are strongly related to growth
 
rates in investment, employnent and energy.*
 

" The Physical Quality of Life Index (PQLI, based on infant 
mortality, life expectancv and literacy) is strongly related
 
to commercial energy consumption, and to GDP per capita. 

'Both Gross National Product (GNP) and Gross Dowestic Product (GDP)
were used in this analysis, depending upon data availability. GDP

excludes certain foreign transactions which are includd in 
 GNP. 
The differences are very minor for most LPC's. 
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It appears that the relationship of energy to GNP changes with the 

level of development of the country. A unit change in commercial 

energy consumption relates to approximately three times the change in 

GNP for advanced non-agricultural LDC's as for low income agricultural 

countries. 

The significance of energy to economic development in LDC's is 

emphasized by the deleterious effects which have resulted from the oil 

price rises of 1973-1974. Developing countries which depend on impor­

ted oil suffered severe repercussions: 

* 	 Real GNP per capita growth rate dropped by more than half 

(from 3.1> to 1.5) after 1973. Those contries which were 
growing most rapidly suffered the largest Jeclines. 

* 	 Inflation rates more than tripled (from 7.71 to 24.5%) after 
1973. 

e 	 Real balance of payments deficits nearly tripled after 1973.
 

These effects were reversed or much reduced for oil-exporting 

LDC' s.
 

rhe relationship between the PQLI and energy consumption appears 

to 	be relatively independent of the economic structure of the country
 

or its geographical location, but appears to be affected by the cul­

ture of the country as expressed by its dominant religion. Generally, 

for a givpn PQLI, Islamic countries have higher energy consumptions 

and GDP's than Christian countries, and Christian countries are higher
 

than ul-udhist or Hindu countries. Thus, the way in which resources 

are used may be as ihportant in affecting the PQLI as the absolu:e 

level of the resources. It is, of course, possible that 

Xii 



there is some cultural bias which affects the basis on which the 

components of PQ.I 
are measured. 
The whole question of non-economic
 

measures of deve I flment urgently requires more stuey. 

This initial study was based upon readily-available published
 

data. These data are 
limited in coverage and 
are highly aggregated.
 

In particular, no data are 
available for noncommercial energy in
 

iL)C's, which may, account for 
the major part of consumption in some
 

countries. Further, 
no data are readily available on investment or
 

energy consumption by economic 
sector (i.e., 
industrial agriculture;,
 

service). 

The methodology used 
in the study wap .rimarily linear regression
 

analysis. This technique is limited in 
its ability to prove causality
 

of relationships which 
are detected, and caution should 
be exercised
 

in deducing necessary cause-and-effect relationships from our 
results.
 

However, for energy-poor LDC's these 
results strongly suggest
 

that energy development must be regarded as an intega[ part of devel­

,opment in general. 
 They indicate that development of indigenous 

energy sources will be beneficial to GNP growth and the physical 

q,,ality of life, and will contribute to price stability and balance of
 

payments improvement.
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1.0 INTRODUCT )N 

The report describes the 
results of a quantitative analysis of
 

the relationships between energy and develn:unent indicators for de­

veloping countries (LDC's). 
 The work was performed by the 
Metrek 

Division of Nte MITRE Corporation for the Office of Energy in the 

United States Agency for International Development (USAID). 
 This
 

work is part of a broader effort to provide analytical support for 

policy developmpnt 
in the energy assistance programs of USAID.
 

Through the joint efforts of USAID and MITRE, the following five 

questions 
were defined for analysi4 
in this task:
 

" What 
is the reiationship between energy consumption and
 
economic growth 
for LI)C's?
 

* What has been the impact of increases in the cost of imported 
energy upon the growth rates of LDC's?
 

" What has 
been the impact of increases in the cost of imported
 
energy upon 
the inflation 
rates of LDC's?
 

* What has been the impact of increases 
in the cost of imported

ene r'p; - n..-.- o ­ f payments ot LDC' s?
 

" What is the relat ionship between 
energy consumption and
 
production and 
indicators of social and economic progress in

LDC' s?
 

This document describes initial 
 results obtained in the analy­

sis of these questions. Further work 
in this area is projected. The
 

results presented here should be 
treated as preliminary and possibly
 

subject to revision and 
refinement.
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2.0 SETTING FOR THE ANALYSIS
 

The work described in this report represents a broad preliminary
 

analysis. Because of this breadth, it is essential to establish a
 

firm foundation for the perspective of the analyn:is. This foundation
 

Is needed to enable results and conclustons to be interpreted rela­

tive to the structure of the assumptions and analysis, and the limi­

tations of the data. This section therefore provides a setting for
 

the work described in the report.
 

2.1 Energy Economic Relationships and Development Policy
 

The five questions examined in this study in themselves postu­

late the exi stence t important relationships between energy and eco­

nomic, financial, -ind soci l development. the expressed purpose of 

this research was t, define and examine these relationships. From a
 

wider perspective, the identification of relationships between energy
 

and other economic and noneconomic factors indicates that actions in
 

energy development mav have significant influence on other develop­

ment needs in developing countries, and vice 
versa.
 

The broader purpose of this paper therefore is to provide in­

sight on energy-cconomic-social relationships Lhau will be useful in
 

the formulation of both energy-specific and overill development 
as­

sistance policy. However, relative 
to detailed energy development
 

planning, there is an important need to 
look at energy-economic rela­

tionships in developing countries in detail. 
 The need is to discover
 

specific areas in the economy of a developing country where energy
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development can have a major impact on economic and social growth. 

Analyses of broad indicators such as performed in this study are .im­

ited in their contribution to these specific desired results. 

Rather, they may form a foundation on which onery planning may take 

place, and to indicate fruitful areas for mo re detailed work. 

2.2 Characteristics of Statistical Analysis
 

The assessments performed in this study are based on statistical 

analysis. It is important to note that this statistical analysis 

does not determine causalitv. That is to say, the analysis does not 

determine if chances in one or more variables will cause the changes 

in other variabl-s suggested by the relationships. The expected or 

desired causality relationships important to the success of policy 

decision making must be based on the judgment of the policy maker and 

not on the sLatistic1l definition of relationships. 

The statistical analysis should provide the policy maker with 

.Aikbt and depth of understanding to which good judgment can be ap­

plied. The results of this study, still preliminary and ongoing, are 

directed to providing this kind of understanding. 

The statistical analysis performed in this study is primarily 

regression based upon cross-sectional data. A discussion of regres­

sion analysis and pertinent statistics is presented in Section 3.0. 

Cross-sectional analysis means thaL results are obtained by comparing
 

data between countries for a given stratification of countries. 
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Cross-sectional analysis attempts to measure what 
is common between
 

countries.
 

Cross-sectional analysis by itsel. does not 
permit analysis of
 

interactions within a given country. For 
instance, we have found a
 

strong positive correlation between per capita energy consumption and
 

per capita GNP. What this really means 
is that in moving from a
 

country With a [owe r 
 per capita energy consumption to a country with
 

a higher per capita energy consumptiun, there is a strong tendency 

for per capita GNP to increase. This is a "between country" rela­

tionship. 
 It would he useful to assert that that relationship holds
 

aithin any given counctry and it is very likely that it does so*.
 

The point is , the cross-sectional analysis cannot confirm this. In 

future research, tihe cross-sectional analysis may be expanded to
 

inclurde pooled time series dat:i 
 ii which intra-country energy 

*\.lationships can be assessed. 

2.3 Data Limitations aid Accuracy
 

Gross economic and eniergy indicators from published sources have 

been used L" identify relationiships in this study. The level of ag­

gregation of tese indicaLtors can and does covec up details which may 

be important to development policy making. We have tried to identify
 

these potential hazards in the appropriate places in the text. The
 

use of more recently available disaggregated data from unpublished
 

*HIistorically, increases in GDP and energy consuription have gone
 

hand-fn-hand tor the (industrialized) countries for which data is
 
ava iable.
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sources in future analyses should clarify many of these relation­

ships. 

The value of statistical analysis is heavily dependent on the 

accuracy of t',e data used. There is a tendency to lose sight of this 

fact in the details of the statistical results. in this study there 

was generally insufficient time to assess the impact of potential 

data errors. We did observe some substantial differences in data as 

reported from different sources. In some cases, countries were 

dropped from po rtions of our ahalysis simply because the data were 

unrealistic. We do believe, however, that the conclusions of the 

study are valid independent f potential data errors. 

Besideq the questions on accuracy of data, there are also some 

important l imitations on the type of data available. Nun-commercial 

energy dung, wood, etc.) is an extremely important resource for the 

people of developing countries. Data on the extent of this noncum­

mercial energy consumption are at best limited and preliminary and 

were not included in this assessment. Although r-mmercial energy
 

consumption data by fuei type are available for most countries, there 

are little data on the sectoral utilization of this energy. Also 

subsistence activities (e.g. crops consumed mainly by the farmer and 

his family) are likely to be unreported or underreported in GNP 

statistics. 

Finally, in dealing with dollar value data, international as­

sessments such as this must always contend with the question of the 

6 



proper conversion of foreign currency values into U.S. dollars. 
 In
 

this analysis this conversion has always been at the official
 

exchange rate of the country. 
 There is bias in comparing values
 

between countries in this official
manner since exchange rates are
 

often unralistic. Moreover, official exchange rates reflect only
 

the values of those goods which are 
traded iuternationally. However$ 

alternatiyes t" otticial exchange rates are not complete enough to be 

used ef fectively. 

2.4 Related Work
 

Interest in and information on energy-economic relationships in 

developing count ries are rapidly growing today. It is not the pur­

pose o this section to 
slrvuy the entire rane of literature.
 

Rather, we want 
t" identify work which has been important for the
 

backgroid and orientation of this task.
 

Resources Cur the Future (RFF) has had a continuing involvement
 

in assessimnt of worid energy-economic relationships. An extensive 

treatise oni thii wassubject developed by J. Darmstadter and others 

litll FFhe ~ trl .qven ies (1)
at RFF in t he early seventies . ()This extensive work is recom­

mended reading for background to this report. More current RFF
 

assessmnents of internationall energy use have been prepared by J. 

Darmstadtvr and ,1.Dinkerlev. (2,3) 

Staff members of the World Bank have condclcted many iavestiga­

tions of economic relationships for developing countries. 
 Of partic­

ular importance are the reports on energy-economic relationships for
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.(4) 
developing countries by LambertinL and more recently by
 

( 5 )Choe. The World Bank has also been an excellent resource for 

vn iform data Eor dove lapin4 countries. The most recent of these 

tor this study. (6data sourcetho most prominentreport; tormed 

Brookhaven National Laboratory (BNL) has supported USAlD in the 

resources in developingassessment of energy needs, uses, and 

and others from BNL ( 7 ) 

The work of Palmedo, Nathanscountries. 

influenced the definition of country stratifications used in this 

:study. 

and maintainsThe International Monetery Fund (IMF) develops 

time series financial data on countries throughout theextensive 

world. Although somewhat sparse on energy information, the economic
 

.data given ar most aseful.(8) Financial data were also obtained 

(9,10)
 
the United 
 Nations.from 

Energy data used in this report were also developed by the 

United Nations. They have devjj.pp.W. n,.,' 25 timetantial year 

series and two more current 5 year time series ( 12 ,13 ) on 

both production and supply of commercial energy for each country in
 

the world.
 

International labor statistics were obtained from the 
Interna­

tional Labor Organization flLO). ( 

Data on statistics on agricultural production and Land use were 

(9) 
obtained from both UN Statistics and the Food and Agriculture 

Organization (FAO). (16) The FAO is soon to release a 
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book by Michigan State University describing energy needs and 
use in
 

agriculcure for developing countries. ( 1 7 ) Some of the discussion 

in this report is hased on a preprint of sections of that 

(IM)
work. In particilar, a paper by LeVern Faidley describ.s
 

energy-agricul tLur production relationships for the world. He states 

that developing countries apply only 4 percent of total commercial 

energ5 consILLpL ion tN agricultural production. He also reports that 

there is a close relation in all regions of the world between 

commercial energy input and output per agricu2tural worker. 
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3.0 	 STRUCTURE OF THE ANALYSIS 

This section describes the basic list of LDC's used in the analy­

ses, the way in which they were stratified by type of economy, and the 

statistical methodology used in the analyses. 

3.1 	 Country List and Stratification 

Table I lists 112 developing countries. Although particular 

elements of data are unavailable for many of these countries, this has 

formed the basic list for all analyses in this study. The list in­

cludes both oil-pxporting and non-oil-exporting countries. it in­

cludes 	 all countries designated as LDC's by the World Bank.(6) 

These countries have been grouped on the basis of type of eco­

nomy. The categories used are based on those introduced by Brookhaven 

(7) 	 (6)National Laboratory and the World Bank . BNL uses six 

categories: Industrialized, Oil Exporters, Balanced Growth Economics, 

Primary Exporters, Agricultural Exporters and Other Agricultural. The 

World Bank divides countries purely on the basis of Gioub National 

Product per capitd; they chose $250 per year as the dividing line. 

We have defined five economy-type categories for the analyses con­

ducted here. Th e- are Advanced Non-AgricuItural, Oil Exporters, 

Primary Exporters, Low-Income Agricultural and Advanced Agricul­

tural. * Figure I illustrates the way in which these categories 

relate to those used bv BNL and the World Bank. 

"The 	 Low-Income Non-Agricultural category contained only India and 
Pakistan. Because of the small tnumber of countries, analysis was 
not 	 applied to this category. Thus, although India and Pakistan are 
included in the ali-countries analyses, they do not appear in the 
analyses which are stratified by type of economy. 
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TABLE I 

BASIC LDC LIST
 

1. Afghanistan 28. Ecuador 

2. Algeria 29. Egypt, Arab Rep. of 

3. Argentina 30. El Salvador 

4. Angola 31. Eq. Guinea 

5. Bahamas 32. Ethopia 

6. Balirain 33. Fij i 

7. Bangladesh 34. Gabon 

8. Barbados 35. Ganbia 

9. Belize 36. Ghana 

10. Benin 37. Greece 

11. Bolivia 38. Guatemala 

12. Botswana 39. Guinea 

13. Brazil 40. Guyana 

14. Br. Solomon I. 41. Haiti 

15. Burma 42. Honduras 

16. Burundi 43. Hong Kong 

17. Cambodia 44. India 

18. Cameroon 45. Indonesia 

19. Central Af. Emp. 46. Iran 

20. Chad 47. Iraq 

21. Chile 48. Israel 

22. China, Rep. of 49. Ivory Coast 

23. Colombia 50. Jamaica 

24. Congo. P.R. of 51. Jordan 

25. Costa Rica 52. Kenya 

26. Cyprus 53. Korea, Rep. of 

27. Dominican Rep. 54. Kuwait 

12
 



TABLE I (Continued)
 

55. Lao P.1). R. 84. Rhodesia
 

56. Lesotho 85. Rwanda
 

57. Lebanon 86. Saudi Arabia
 

58. Liberia 87. Senegal
 

59. Libyan A.R. 
 88. Sierra Leone
 

60. MiLda ga scar 89. Singapore 

61. Malawi 90. Somalia 

62. Malysia 91. Spain 

63. Mali 92. Sri Lanka 

64. Malta 93. Sudan
 

65. Mauritania 
 94. Surinam
 

66. Maurtius 
 95. Swaziland
 

67. Mexico 
 96. Syrian Arab Rep.
 

68. Morocco 
 97. Tanzania
 

69. Mozambique 98. Thailand 

70. Nepal 99. Togo 
71. Netherlands Awt. 100. Trinidad and Tobago 

72. Nicaragua 10. Tunisia 

73. Niger 
 102. Turkey
 

74. Nigeria 103. Uganda 

75. Oman 104. Un. Arab Em. 
76. Pakistan 105. Upper Volta 
77. Panaima 106. Uruguay 

78. Papua New Guinea 103. Venezuela 

79. Pa raqutay 108. Yemen A.R. 
80. Peru 109. Yemen P.D.R 

81. Philippines 110. Yugoslavia 

82. Portugal 
 111. Zaire 

83. Qatar 112. Zambia
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3.2 Regression Methodology
 

The basic technique which has been used to search for signifi­

cant relationships between energy and economic and social develop­

ment is multiple linear regression. This is a well-known technique 

for estimating the coefficients, Bi, of an equation of the type:
 

y = Bo + BlX 1 + B2 x 2 + .... + nxn
 

where y is the dependent variable and xI through xn are the 

independent or explanatory viriables. For instance, y may represent 

the PQLI, and x I the energy consumption per capita (variables x2 

through xn not being present in this instance). 

It is not the purpose of this section to describe the 

atheaticil methods which are used in estimating the coefficients. 

The interes ted reader can find a good description in Plackett.(19) 

However, the main paramfeters which describe the significance and 

importance of the relationship obtained will be briefly described. 

These are called the coefficient of determination (r 2 ), the F 

statistic, and the standard error ;Lhe coefficient. 

2The coefficient of determination, r , shows how much of the 

variability of the dependent variable is explained by the relation­

2ship. More precisely, r is the fraction of the total variance of 

the dependent variable which is explained by the regression. It is an 

indicator of the closeness of fit of the data to the regression 

2surface. If r is near 0, the fit is poor; if r 2 is near 1, the 

fit is good.
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The F statistic for an independent variable is an indicator of 

the sipnificnce of that variable in the relationship. For I/I0 

degrees of freedom,- any value of F greater than 4.96 show!; 

O gnificance at the 51 level. For 1/30 degrees of freedom, the value 

decrease to 4.17. For specific cases, the reader should refer to a 

standard F statistic table.
 

The F statistic for the regression is an indicator for the 

strength of the linear relationship as a whole. Again, the meaning of 

the value of the statistic is dependent on the degrees of freedom 

given. As an example, for 2/40 degrees of freedom, any value of F 

greater than 3.23 shows there is a significant linear relationship at 

the 5i level. Again, for specific cases, the reader should refer to 

an F statistics table. 

The Standard Error (S.E.) of a coefficient B represents the 

accuracy with which the coefficient is estimated. It is the standard 

deviation of the sampling variability of B.
 

*The numerator of the degrees of freedom is the number of independent 

variaoles in the regression equation. The denoinator is the 
difference between the number of data poiits and the number of 
independent variables, minis I. Thus 1/10 degres of freedom r, fers 
to an equation with 1 independent variable and [2 dati points. 
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4.0 
 ENERGY AND ECONOMIC DEVELOPMENT
 

This chapter describes the analyses of the 
following questions:
 

" What is the relationship between commercial 
energy consumption 
and economic growth for LDC's? 

" 	 What has been the impact of increases in the cost of imported 
energy upon the growth rates of LDC's? 

" 	What has been the impact of increases in the cost of imported 
energy upon the inflation rates of LDC's? 

" 	 What has been the 
impact of increases in the cost of imported 
energy on the balance of payments of LDC's? 

Section 4.1 deals with the first of these questions, Section 4.2
 

deals with the next two, and Section 4.3 deals 
with 	 the last question. 

4.1 	 The Relationship Between Energy Consumption and Economic
 
Growth
 

4. 	 1. 1 Cone lus ions
 

The following statements summarize 
 the major conclusions of the 

analysis performed for this question. 

" Per capita commercial energy consumption is positively 
and significantly related to GNP^ per capita for developing 
count r ies. 

" 	Per capita commercial energy consumption is positively 
and significantly related to the industrial portion of GNP per 
capita for developing countries. 

" 	 Per capita commercial energy consumption is not significantly
 
related to the agricultural portion of GNP per capita for 
deve loping countries.* 

Gross National Product. 
**Probably because commercial energy use for agriculture accounts for 

only 4% of total energy consumption in developing countries. Recent
 
analysis has shown that commercial energy inputs, though small, may

be a critical factor in agricultural development in developing coun­

( 18 )
 
tries.
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" l:or* ill developing cointries ;s a whole, growth riLos W: 

GDP* are positivelv nt significantlv relted t, growth 

rates iq1 .v stvent , labor, And energy. 

" 	 Country W 'mome( A'P/alpi t i) is not rr l t d to l he riolLry 
dopeni i ct, onoil foItar ,' nier Q ii rt . 

" The gre itent petLrla n daie:.nt .ioi" develo pi!ig cuiii tries 

celntrl':l ti. ilcais il ind t -'Q t i Ai a:d ii Central \r'it'a, 

4. 1.2 Approach 

The 1eV21 of ecolom: i IctiViLy of any country is a result if a 

level of prod:ction of goods anad services. This production requires 

inputs of capitil, l.abor and energv 

To deternine a relationship between energy consumption and eco­

nonic perforance .WT deve oping countries, our approach was first to 

postulate functional relationships fir the production of goods And 

services. Then using multiple regresli~on tchniules, we estimated 

inumerical values for the coefficients of these funrtional forns. As 

described in the "revious section, regression analysis wis applied to 

data for countries stratified by economic type. ** Th' iefficients 

for the energy variable thei indicated a relationship between energy 

consumption and the level of the economy fur each country stai­

fication . This methodolog' attempts to discover if thc relatiotiships 

obtained for countries of a particular economic type appear dif-ferent 

fro;n those obtained for all countries together. 

*Gros Domestic Product. 

A listing of the data base is given In Appendix A, Tables A-I and 
A-2.
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A number of functional forms 
were 
tested and restructured when 

necessary. Data limitations anwere important factor in needthe for 

rest ruc tur inq. 

Partly because of data limitations and also to gain more insight, 

functional forms of economic growth rates were tested relative to 

growth rates in factors of production. Finally, we attempted to 

refine the analyses by comparing economic activity of a country with 

its dependence on imported petroleum. Although the results were not
 

definitive, the exercise 
 generated an interesting presentation of the 

LDC dependence on petroleum for energy. 

Data limitations restricted the number of countries available for 

the analysis to about 60. 

4.1.3 Models Tested
 

Table 11 shows the economic-energy models 
 tested in this analy­

sis. Two indicators of economic activity were used. 
 The first was
 

Gross National Product per capita. 
 The second was the (geometric)
 

mean annual percentage growth in Domesticrate Gross Product per capi­

ta. Agriculturl and induo trial portions of these two variables were 

also used in parallel with the primary indicators. 

In the first analysis, each of Gross National Product per capita, 

and agricultural and industrial portions of Gross National Product per 

capita were regressed individually against 
Gross Domestic Investment
 

per capita and commercial energy consumption per capita. 
 Our original
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formulations included labor force per capita as an additional explana­

tory variable. However, the ILO labor force figures available to us 

at the time f tLhe analysis were collected on markedly different bases 

in different countries. We therefore could not use these labor fig­

ures dire~ctly in the regression analysis. 

Four models were tested in the first analysis: additive and mul­

tiplicative* forms using investment and energy and additive and multi­

plicative forms using only energy. The high correlation in the 

investment and energy variables in the first two models led us to drop 

the Investment variable for the remaining tests. 

In the second 0kauIywis, growth rates in Gross Domestic Product, 

and growth rates in agricultural and industrial portions of Gross 

Domestic Product were regressed against growth rates in Gross Domestic 

Investment, commercial energy consumption and labor force. We includ­

ed growth rates in labor in this functional form, since the discrepan­

cies in labor force data were not nearly as restrictive when using 

growth ratos. As noted, we used an additive model for the regression 

on growth rates. 

All data used in the regressions just described were obtained 

from World Bank figures; ( 6 ) growth in energy use was obtained from 

U.N. publications. (11) 

Multiplicative 
forms are tested by taking natural logarithms to
 
convert them to additive forms which can be handled by the
 
regression analysis. 
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4. 1.4 Results 

Table ILL shows the results of testing the first three models in 

the first analvyis as applied to all countries. The results may be
 

summarized as rIol ,¢wQ:
 

" 	The adtitiv md l ,of WN.'Captta of All countries (:nd 
agricltiril and iAust'ill cnpon,'nts of GNP - A C/AP and 
IND'CAP respectiv i v) shows strong linear relations-hips of 

both GNP ,iAP and IN" CAP (As .Otpcn nt variables) to GCI)IiAP 
and ENEiC A(::s .nd oni, ! v:.trrijahl s). H w,.vr, the 

correlation .f (>1 ) a:d K1N,-R LA! is nig-h at .! . 

" 	The multiplicative :n -, shows s,,l,2'ar rsn>tw. However, th' 
correlation of the logarithms of. invest:m.nt and ener-g' per 
capita LGPr CAP) is ve:- high at .83. The high correlation 
of ener.And i ,--vst':o;I l1d to the dit-ati,,n ,i inv.stmlt 

variabl.. 

" The additivw nocei on all ., ntrins ,"sin., ist ENER CAP as an 

xplanit r':var iao a shows strong linear relattonsi ps of both 
GN ,CAP an! iNJ!CAP as .dependent variables) to EN'EUzCAP (is 

the ndependent variable). 

" The relationship of :\WChAP t. either E,'RiCAP ir GCD/CAP is
 

not as strong as for the' other rplati1onqhips given abvy.
 

This imoL s t..at the a'gricultural sector output in developing 
countries his not, in th4 past, h,.i itr.n ]l'rlamdt, to com­
mercial onerv. nor ipitil inv-omnt.
 

Table IV showq th- r.s:it S , applyin, ;h.. idditivo model on 

energy alone to stratifiwatins if countries. The princip.l results 

are as follows:
 

" In all country 4roupq the linear relationship of both GNP/CAP 

and IND/CAP to ENER/CAP is strong. The relationship appears 
to be less pronounced in the low inc,)me agricultural country 

group. 

* In all country groups there is virtuall1 no relationrship 
between the agriciltiral conponent of GNP per capiLa and 

energy per capita. (Aain, it is important to note this is 
histurical information, and energy consu mption is limited to 
commercial energy). 
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* 
A unit change in energy consumption relates to 
approximately
three times the change in GNP for advanced non-agricultural

countries as 
for low income agricultural coantries.
 

Table V shows the parallel 
results applying the multiplicative
 

model on energy alone to 
stratifications of countries. 
 Similar re­

sults occur 
except that the scaling effect of the logarithm function
 

reduces the 
impact of the difference in regression coefficient between
 

country groups. The regressions for LGNP/CAP as a function of LENER/ 

CAP are plotted by country group in Figure 2 along with the scatter 
diagram. 
 Again the steepness of the regression line for the Advanced 
Non-AgricultUral country group is quite evident. 
 It appears to show a
 

more productive use of energy in this country group relative to the 
other countries and especially relative to 
the Low Income Agricultural
 

group. This result needs to be examined in more depth as part of an 

ongoing study. 

Tables VI and V11. show the results of the second analysis in 
relating growth rates in Gross Domestic Product against growth rates 

in capital Gross Domestic Investment, labor and energy. Table VI 
.hows the resUlts for all countries pooled; Table VII shows the 

results for country stratifications. 
 Table VI can be summarized:
 

" Growth rates in GDP and growth rates in the industrial portionof GDP are linearly related to all three growth rates:investment, labor, and energy. The strength of the relation­ship is strongest for the investment variable.
 

" Growth 
 rates in the agricultural portion of GDP are not relat­ed significantly growth rates in any of theto independent
variables. 
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In comparison, there is little uniformity in the results shown by 

country group in Table VII. It is evident that high income countries 

in general have high rates of growth in all variables: GI)D P, capital, 

labo r and energy. Similarly, low income countries have low growth 

rates. The regression picks up this relationship dcross countries. 

However, within a country group, the income spread is not large and 

the relationship is not seen. 

In our interpretation, the real world situation is much more 

complicated than what may be explained by an elementary model. The 

unexplained variance between countries even within country groups is 

just too large. It appears that many more factors are operating than 

the few examined here, and that more accurate models would be much 

more complex. 

The results of a comparison of GNP/Capita and percentage oil 

dependence showed that for all coun ries the correlation between these 

two variables was -.007. In other words, there is no statistically 

significant relationship to suggest oil dependent nations tend to be 

rich or poor. 

Figure 3 shows the distribution of oil dependence among the 

developing countries in the world. The dependence on oil is greatest 

in central and eastern Africa and in Central America. It is
 

interesting to note that oil exporting nations are not as oil­

dependent as many oil importing countries, presumably because natural
 

30
 



- 1,I 1.11)I FU'ELS
 
""{T\.F_'N R6;y C 'NstM !'rlW*


t1lFR(i't;YIA;E 

In~',I~ .i IItxpot~rirg country-

FIGURE 3 
PETROLEUM DEPENDENCE CHART 



gas tends to be produced in association with oil, and may be preferen­

tially used for domestic purposes.
 

4.1.5 Discussion
 

The analysis just described has shown that there is an important
 

coun­relationship between energy and economic growth for devel oping 

tries. This is a significant result which has definite impLications 

oni the role of energy in development programs in developing countries. 

A number of counter-intuit ive or confusi ng res"Alts appeared when 

we attempted to interpret much more than overal I energy-economic rela­

more closely at relationshipstionships. These attempts to look 

through country stratification yielded more quest ions than answers. 

First, we do not know why the apparent eff iciency of energy use 

relative to economic production is higher for advanuLd non­

ntries than for low-income agricultural countries.
agricult'1 dvi 

One could conjecture that for poor countries a large portion of com­

mercial energy (primarily oil) Loes to subsistence rath.r than produc­

tion. For instance, in a low-income country, petroleum may be mainly
 

used in the form, of kerosene for lighting and cukin,. In contrast,
 

in a more advanced economy, a large proportion of petroleum is used in
 

industrial production or to make higher-value intermodiate commercial
 

products, such as petrochemicals or electricity. These are subse­

quently resold, and thus contribute more to GNP. To test this conjec­

ture would require data on sectoral energy consumption in developing
 

a
countries. It would be most useful to compare the primary usage of 


32
 



barrel of oil in a low income agricultural country with the corres­

ponding usage of oil in an advanced non-agricultural country.
 

Second, there is a great deal of unexplained variance in the
 

analysis performed. The differences in economies of different coun­

tries are apparently significant. The general models of economic­

energy relations do not have the necessary detail to explain the
 

variance.
 

The results showing little relationship between commercial energy
 

consumption and agricultural contributions to GNP need to be dis­

cussed. It would be incorrect to conclude from these results that
 

commercial energy is not important to the agricultural sector of the
 

economy of i veloping countries. The work by Faidley ( 18 ) indi­

cates that commercial energy inputs to agriculture, though small in 

size, are of importance in LDC development. The regressions in our 

study were based on total country commercial energy consumption. The 

analysis could not identify the small portion of total energy consump­

tion applied to agriculture. 

Finally, an analysis of energy-economic relationships for devel­

oping countries is truly incomplete without an assessment of the use
 

of non-commercial energy resources. The current data on non-commer­

cial energy use is very limited and preliminary. There is a need to
 

determine meaningful methods for measuring and estimating this energy 

use and for incorporating it into economic assessment for developing 

countries. 
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4.2 	 The Effects of Petroleum Prices On Economic Growth Rates and
 

Inflation Rates
 

4.2.1 Conclusions 

The average economic growth rate per capita of non-iI-exporting 

LDC's dr)pped by more than half after 1973, from 3.1 percent to 1.5 

percent. At the same time, the average intlation rate in these 

countries more than tripled from 7.7 percent to 24.9 percent. These 

effects strongly appear to have been caused by the oil price rise of 

1973-74. In general, countries with lower energy (or petroleum) 

consumptions, both absolutely and roLative to Gross Domestic Product, 

fared better than others.
 

In contrast, the economic growth rates per capita of oil export­

ing LDC's increased from 3.7 percent to 4.0 percent. Their inflation
 

rates also increased, but by less than those of the non-oil-exporters,
 

from 	7.5 p2rcent to 14.8 percent. 

4.2.2 Approach 

The basic assumption underlying the approach is that the sudden 

tripling or quadrupling of crude oil prices in 1973-74 will have had 

observable consequences on the rates of economic growth and inflation 

in LDC's. A further assumption is that investigation of these effects 

might yield insights into the energy-economy relationships of LI)C's 

which will be helpful for policy formulation. 

Although much work has been done on the impact of oil price rises 

on advanced or industrialized nations, there is little relevant to
 

LDC's. Specifically for developing countr ies, Powe Ison has made an 
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investigation of the negative impacts of the oil 
price increase on
 

LDC' s.(20)
 

The influence of inflation on economic growth 
for LDC's has been
 

investigated by Glezakos.( 2 1) He concluded that general price
 

instability was more deleterious than 
inflation as 
such, social equity
 

considerations aside. 
 This result is confirmed by Ip( 2 2 ), who
 

conducted a theoretical analysis. 

In our analysis, 
two data bases have been assembled, one for the 

growth rate analysis, and one for the inflation analysis. They are
 

listed Appendix A, Tables A-3 and A-4.
 

The analysis approaches 3
-r very similar for growth rates and for 

inflation. The parameter chosen to represent the economic growth rate
 

is the (geotw,,tric) miean annual percentage change in gross domestic 

product per capita. The parameter chosen for inflation is the 
(geo­

metric) mean annual percentage change in the consumer price index. 

Strictly, the CDI deflator is a better measure of inflation than the
 

consumer price index. However, the laLter was available for many more 

countries. The GI)lI growth rate data base includes 55 countries, and 

the inflation data base includes 79 countries.* The sources and 

characteristics of the data are discussed in Subsection 4.3.
 

The analyses start with 
 examination of the mean pre-1973 and 

post-1973 growth and intlation rates for oil-exporting LDC's and for 

Data was not available for more countries. 
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non-oil-exporting LDC's. Then regression analyses are conducted to
 

examine the differences hetween pre-197 3 and post-197 3 growth and 

inflation rates in terns of the other variables. These regression 

analyses are conducted tor all the countries together and then tor 

stratification of the countries based on type of economy. 

4.2.3 Data Sources and Limitations.
 

The sources for the data used in these analyses are as follows:
 

* growth rates - International Monetarv Fund ( 8 ) and United 

Nat ions( ") 

" inflation rates-U.N.(9) 
" GDP - World Bank( . ) 

" energy production and consumption-U.N.(0) 
" population - IMFo) 

The assembly of time-series data for economic growth over suffi­

cient periods of time presented some difficulties. The U.N. data,
 

while it extended back to the 1950's, ended in 1974 or 1975. It was
 

felt that this was an insufficient period aftei the oil price rises to
 

obtain reliable values, since considerable year-to-'ear and cyclic
 

variability could be seen in the time-series. The IMF data, on the 

other hand, while it included 1976 or 1977, only extended back to 

t971. This was felt to be an insufficient period before the price 

rises. 

The problem was resolved by converting the IMF data to the same 

format as the U.N. data, namely an index number of real GDP per capi­

ta, and matching the two series over the period 1971 through 1974 when 

common data was available. The agreement between the two series was 
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good for most countries*; 
cases where severe disagreements were seen
 

were discarded. 

The growth rate data in general was found to be quite sparse.
 

Thus the sample of countries for which reasonably full data 
was
 

available numbered 
 only 55. 

For inflation rates, the 
U.N. data generally extended to 1976. 

It was decided that 
this was an adequate length of time. 
 The simple
 

of countries in the 
Inflation data base numbered 79, reflecting the 

greater availability of price data. 

Inevitably, the data displays some weaknesses, having been de­

rived 
from several different sources. 
 This is especially true for the
 

growth rate data base. Major inconsistencies have been eliminated as 

far as possible by cross-checking between different sources. 

4.2.4 Results
 

Table VIII 
 shows the mean economic growth rates per capita and 

the Inflation rates 
for oil-exporting and non-oil-exporting LDC's,
 

before and after 
1973, together with the estimated standard errors of
 

the means. 

The results indicate that the per capita growth rates of nonoil­

exporting LDC's dropped by more 
than half, from 3.13 percent to 1.45 

percent after 1973. This change is statistically significant at the 

0.1 percent level. In contrast, the growth rate of the oil exporting 

countries increased from 
3.6t percent to 4.55 percent after 1973. 
 The
 

'within I or 2% 
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pre-1973 performance was about the same as the non-oil-exporting
 

countries, while the post-1973 performance was significantly better at
 

the 0.1 percent level. Thus, there appears to be a genuine difference
 

in the economic growth rates after 1973 between oil-exporting and
 

oil-importing LDC's. 

Similarly, the results show the intlation rate more than trip­

led* in non-oil-exporting LDC's after 1973, rising from an annual
 

rate of 7.1 percent to 24.9 percent. This rise is statistically
 

significant at the 0.1 percent level. The inflation rate rose in
 

oil-exporting LDC's also, but by a significantly smaller amount. It
 

roughly doubled, from 7.5 percent to 14.8 percent. This is signifi­

cantly lower than the non-oil-exporters at the 0.1 percent level.
 

To summarize, table VIII shows that non-oil-exporting and oil­

exporting were roughly comparable in economic growth rates and infla­

tion rates before 1973. After 1973, however, the oil exporters fared 

significantly better in both respects than the non-oil-exporters.** 

The regression analyses of economic growth rates and inflation
 

rates both attempt to discern relationships between thE change in
 

pre-1973 and post-1973 values (of economic growth rate or inflation)
 

and other parameters, including energy self-sufficiency and energy
 

consumption. These analyses are discussed separately. 

*Note that the mean ratio as shown in the tables is not the same as 

the ratio o[ the means. 

*Industrialized countries also showed a drop in economic growth rate 
(from about 5Z to about 2"o) and a rise in inflation (from about 7% 
to about 11%). Thus, their growth rates chopped more than LDC's, 
but their inflation rates rose much less. 
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analyses of the change in 
Table IX contains the results of the 


These analyses were undertaken using
the GDP per capita growth rate. 


regression techniques. The independent
single and multiple linear 

the 1965-73 GDP per
in all runs, the difference 	 betweenvariable is, 

post-19 7 3 rate. Twenty-four runs were 
capita growth rate and the 

6 will be discussed first, then runs
Runs 1 throughmade in all. 

in GDP per capita
Runs I through 6 regressed 	 the change

through 24. 

growth rate against six other variables 	for 
various stratifications of
 

the countries. 

runs I through 6 were:
The independent variables for 


* 	GDP per capita, US$, 1976 (GDPPC)
 

(GR6573)
* 1965-1973 GDP per capita 	growth rate 


* z Self-sufficiency in energy, 1972 (SSAE)
 

9 % Self-sufficiency in liquid fuel (SSPT)
 

* 	 total liquid fuel consumption kgce* 1972 (TPC)
 

1972 (POP)
* population in millions, 


The country stratifications used were:
 

" run 1 - all together
 

" run 2 - all excluding oil exporters
 

advanced non-agricultural
" run 3 ­

" run 4 - primary exporters
 

low-income agricultural
* run 5 -


Kilograms of coal equivalent
 

for a description of these stratifications.**See Chapter 3 
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TABLE IX 

REGRESSIONS FOR CHANGE 1I GDUP/CAPITA GRO1WTHRATE 

Run 
No. 

Country 
Group 

Number of 
Obervations 

Dependent 
Variable 

Independent 
Variable 

Co f. 
R 

T 

Standard Error 
of B 
A9Regression 

F 
Coef. eg. r 

Degrees 
of Freedom 

P Significance 
Level of 

All 

I 

R6573 

T~t-.0012 

.178 

.SE00s0004 1 
.0007. 

. 

3 
.5 

.55 307 3151 P'.OI 

2 All Excluding 
Oil Exporters 

Advanced , 
Agricultural 

44 

17n-
1n 

DELTA 

DELTA 

G573 
T 

GDi PC 

-3790 
0015 

.0013 

.187 

.0003.75 

00 
003 .066 

41 

4.19 

8 

4.19 

.296 

.218 

2/41P<.O 

1/15I.5P. .05<P<.1 

Primary 
Exporters 

5 DEITA TI'C -.0069 .00249 7. 56 7.56 .621 1/3 .05<P<.i 

5 
1 

low- Income 
Agricultural 

Advanced 

9 

11 

DELTA 

DELTA 

SSPT 

CR6573 

.0811 

-.8670 

.0286 

.321 

8.00 

7.29 

4.04 

4.96 

.303 

314 

2/6 

218 

.05:P<.1 

.0f<P<.05 

6 Agricultural SSAE -. 0510 .0246 4.30 

Variable Symbols: 

DELTA - Change in GDP per capita growth rate 

GDPPC - GDP per capita 

GR6573- Growth rate 1965-73 

SSAE ­ Self-sufficiency in energy 

SSIT - Self-sufficiency in petroleum 

TPC - Total liquid fuel consumption 
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* run 6 ­ advanced agricultural
 

For all LDC's and for non-oil-exporters (runs 
1 and 2), the pre­

1973 growth rate variable enters 
wil, a negative coefficient. This
 

means 
thaL those countries which 
were growing most rapidly before 1973 

suffered the largest declines in growth rates. 

For these groups the 
total liquid fuel cousumption also exhib­

ited 
a negative correlation; countries with higher petroleum consump­

tions suffered greater declines in growth 
rates.
 

There is also an 
indication, when both oil-exporters and non-oil
 

exporters are 
taken together, that 
the degree of self-sufficiency in
 

energy showed a positive correlation with the change in growth rate.
 

That is, countries with more indigenous energy fared better after 1973
 

than those with less. 

These results are all intuitively plausible. However, although
 

the relationships are 
significant (P0.01), their explanatory value is
 

not high. Only some 30 
percent of the variance in growth rate changes
 

is explained by these relationships.
 

No clear pattern emerges from runs 
3 through 6. 
The results for
 

advanced non-agricultural countries, primary exporters, and low-income 

agricultural countries 
are not significant at 
the 5 percent level.
 

The results for the advanced agricultural countries show negativea 

correlation with both the pre-1973 growth rate and the self­

sufficiency in energy. This latter is counter-intuitive.
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runs in all (runs
The second sequence of runs comprises eighteen 

same six stratifi-These runs use the
7 through 24), as noted above. 

type of economy. For each of the six
cations of the LDC's, based on 

growth rate is regressed in turn
stratifications, the change in 

against: 

total liquid fuel consumption (TPC)" 


(SSPT)
" self-sufficiency in petroleum 

" inverse energy intensity of GDP* (ENINTI 

At the 5 percent level of significance, the following results 

appear:
 

" Total liquil fuel consumption is negatively correlated with 

the change in growth rates for all countries together, for 

the primary export­the non-oil-exporting countries, and for 

ers.
 

petroleum showed no significant correla­
" 	Self-sufficiency in 


tions withik these economic groupings.
 

" 	The inverse energy intensity showed significant negative cor­

relations with the change in growth rates for all LDC's 

pri­together, for the non-oil exporting LDC's, and for the 

mary exporters.
 

To summarize the ressIts of the regression analysis of growth 

rate charges, it seems that countries with lower petroleum or energy 

GDP, fared better thanconsumptions, both absolutely and relative to 


more rapidly before

others. Also, the countries which were growing 

1973. No system­1973 suffered greater declines in growth rates after 

economy were apparent.
atic variations by 	type of 

the results of the inflation raLn regressions. TheTable X shows 


ratio of the post-197 3 and pre-197 
3 inflation rates was used as the
 

*defined in kgce per U.S.$
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indicated a stronga preliminary examinationdependent variable after 

9 7 3
197 3 and 	post-1 inflation rates. That is,

correlation between pre­

with above average inflation before 1973 also tended strong­
countries 

the main 	 purpose
ly to have above average inflation after 1973. Since 

in inflation as a funct ion
of the analysis was to examine the change 

to eliminate this first-order
of other 	variables, the ratio was used 

effect.
 

in the analysis were:
The independent variables 


" percent self-sufficiency in energy (SSAE)
 

" percent self-sufficiency in liquid fuels (SSPT)
 

" total energy consumption, kgce/cap (TEC)
 

" total liquid fuel consumption, kgce/cap (TPC)
 

* 	population, millions (POP)
 

7 3

" pre-19 inflation rate
 

the multiple regression runs (25 through 30) were
 
The results of 


the first four runs, namely for all LDC's, for non­
disappointing. In 


and for primary export­for advanced non-agriculturaloil-exporters, 

found which were significant at the 5
 
ers, no relationships were 


groups, Lo,-incone agriculturalFor the remaining twopercent level. 


and advanced agricultural, significant relationships were found, but
 

they bear no resemblance to each other.
 

found

For low-income agricultural LDC's the inflation ratio was 


to be positively correlated with self-sufficiency in liquid fuel and 

3 

negatively correlated with the pre-197 inflation rate. For advanced
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agricultural LDC's the ratio was found to be negatively correlated
 

with liquid-fuel consumption. These results are, on the whole,
 

counter-intuitive. It is possible that the details of changes in the 

inflation rate in a country are more highly influenced by internal 

political and economic considerations and decisions (such as money 

supply, interest rates, fiscal policy and government expenditure) or 

by the quantities of oil imports relative to all imports. It 

certainly appears that the variables investigated here are powerless 

to explain the specific changes observed. 

4.2.5 Discussion
 

The analyses described in this section suggest a very strong cau­

sal link between the petroleum price rises of 1973-74 and a subsequent
 

deterioration in the economic performance of LDC's. This assertion is 

not only supported by the data but is intuitively plausible. The pol­

icy implications for assistance are clear. The disappearance of cheap 

energy supplies worsened the LDC's economic growth; therefore, the 

restoration of cheap energy would improve it. 

O: course, there are no more cheap energy supplies. However, the 

point remains that assistance which makes available new energy at 

competitive costs will help the economic development of LDC's. Fur­

ther, If these new energy sources are protected from excessive future 

price rises, they would help insure against further deteriorations in 

the LDC's economic performance caused by petroleum price increases.
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analyses isThe lack of a discernible pattern in the stratified 

disturbing. There are two possible explanations. First, the inde­

pendent variables used are inadequate to explain the major portion of 

variations in economic performance; and second, the quality of the 

data is so poor as to obscure the relationships for small groups of 

of truth in both of thesecountries. There is probably some element 

ideas. There certainly are variations in the data. due to, e.g., 

cyclic economic effects or changes in data colletion methods. Cyclic 

effects in particular can be significant. If an economy goes through 

cana repetitive boom-slump cycle, the apparent growth rate vary 

as it is measured peak-t,-peak, trough-to­radically according 

peak, or peak-to-trough. Insufficient. data das available to estimate 

or eliminate these types of effects in this analysis. 

It is, of course, also true that year-to-year economic perfor­

of LDC's is affected by many more factors than those consideredmance 

here. Of particular interest for further work .'ould be the effects uf 

measure ofcommodity (export) prices for the LDC's and perhaps some 

the stimulatory or inhibitory effects of their domestic fiscal and 

monetary policies. In addition, the degree of dependence on foreign 

trade, industrial mix, extent of foreign aid and investment and 

political structure (e.g. democratic vs. dictatorship or capitalist 

2 3 )
socialist) could be explanatory factors.(
vs. 
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4.3 Balance of Payments Analysis
 

4.3.1 Conclusions
 

The balance of payments (BOP) situation of non-oil-exporting 

LDC's has suffered a severe deterioration since 1973. The real BOP 

deficits were roughly three times higher in 1976-77 than in 1972-73. 

The deterioration strongly appears to have been caused by the increase 

in costs of oil imports since 1973. One of the most promiising methods 

of alleviatin;, the problem in the long run is clearly the development 

of indigenous energy resources in those LDC's which currently depend 

upon imported petroleum. 

4.3.2 Approach and Data 

The effects of the petroleum price rises of 1973-74 on the bal­

ance of payments position of LDC's has been investigated by
 

Powelson for certain LDC's. Our examination encompasses a 

larger sample. It is based on straightforward collection and 

examination of time series data. Two series were collected for each 

country, these being overall balance of trade data and balance of 

payments for petroleum only. 

In detail, the overall balance of trade data were collected from 

(8)IMF statistics (reference , as the sum of accounts 77aa through 

77ag). This includes trade in merchandise and other goods, services 

and credit, and privaLe and official unrequited transfers. It ex­

cludes direct investment and short and long-term capital, etc. The 

series covers 1971-1977. The figures on the petroleum balance were 
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computed from the import and export volumes given by the 

U.N. (11,12,13) multiplied by the world averAte petroleum pric,. 

rhe series covers 1972-7to. Both series ar, corrected for inflation in 

the results presented here. A listing of the complete data base is 

given in Appendix A, Table A-5. Complete time series data were 

exporters and 12 oil-exporters.available tor 40 non-oil 

4.3.3 Results and Discussion
 

Table XI contains the mean overall balance of payments and mean
 

for oil-exporting countries and non-oil-export­petroleum balance data 

ing countries. These data are plotted in Figures 4 and 5. These 

results cover 40 non-oil-exporting LPY,'s and 12 oil-exporting LDC's. 

Thus the results are not comprehensive; however, we feel that they are 

representative.
 

The overall BOP for non-oil-ex'.orters moves fairly well in step 

with their oil bills, although the gap widens in 1974 and 1975. This 

may be because our methodology has priced oil imports as if they were 

all crude oil while some fraction of them will in fact be the more 

expensive refined productn. Thus, the oil bill may be 

underestimated. 

For the oil-exporting countries it is interesting that the mean 

overall BOP shows an income for only one year, 1974, notwith­

standing the enormous surpluses due to oil shipments after 1973. It 

appears that, after a lag of one year or so, the oil exporting 

countries expanded their imports to the point where they consumed all
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TABLE X1 

MEAN BAIANCE OF PAYMENTS FOR LDC'S (1970 U.S. $) 

Year 

1971 1972 1973 1974 1975 1976 1977
 

I,.on-Oil-Exporters 

Overall B.O.P. -148 -57 -330 -330 -350 -26 -253
 

40 Countries
Non-Oil-Exporters 

Petrolen B.O.P. -- -49 -59 -203 -194 -203 --


Oil Exporters 
Overall I.O.P. -110 -180 -211 209 -647 -371 -275
 

12 Countries
 
Oil Exporters
 

Petroleum B.O.P. -- 498 665 2032 1771 1966 --


Table shows mean values for 40 non-oil-exporting, countries and 12 oil-exporting countries.
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Since the BOP situation of the revenues.the newly-increased oil 

not much improve, it is likely that the 
non-oil-exporting LDC's did 

industrialized countries. It 
bulk of these imports came from the 

here exclude
the exporting countries analysed

shoold be noted that oil 

largest BOP surpluses, such as Kuwait,
some of the countries with the 

Arab Emirateq.Bahrain, and the United 

shows a 
The overall BOP position of the non-oil-exporting LDC's 

on through 1977. However, their deficits 
slow improvement from 1975 

to times larger than in 1971­
at the end of 1977 were still two three 

severe strains on their eco­
1973. This situation clearly will put 


since their ability to cover
 
nomies if it continues into the 1980's, 

limited. The development of indigenous
these losses by borrowing 	 is 


one of the more important ways in which
 
energy sources is clearly 


it attacks directly the cause of
 
their BOP's can be improved, since 

the problem. 
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5.0 ENERGY AND SOCIAL DEVELOPMENT
 

5.1 Conclusions 

The analyses conducted have shown that there are significant re­

lationships between the Physical Quality of Life Indicator (PQLI) and 

both Gross Domestic Product per capita (GDPPC) and Total Commercial 

Energy Consumption per capita (TEC). These relationships are largely
 

unaffected by the type of economy in the country (agricultural, indus­

trial, mixed, etc.) and by the geographical location of the country.
 

They appear to be conditioned, however, by the cultural orientation of
 

the country as expressed by its choice of religion: Buddhist or Hindu
 

countries have lower GDPPC or TEC values, on 
the whole, than Christian 

countries for given PQLI, and Christian countries have lower values 

than Islamic countries. There is also more variability among the 

PQLI-energy and PQLI-GDPPC relationships of lower-income countries 

than among those of higher income countries. 

5.2 Approach
 

It is clear that, when we speak of "social development" or "the 

quality of life", we mean something quite different from the level of 

economic activity, and something which cannot be measured in economic 

terms. Unfortunately, the quality of life is a much more elusive 

concept than tne Gross National Product, and no fully satisfactory 

method of measuring it has been developed. 

Various attitude surveys have been made which have attempted to 

measure directly the respondent's satisfaction with life.(24) 

However, little data of this type is available for LDC's, and it also 
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might make intercom­seems open to methodological questions which 

different cultures difficult. Perhaps the best
parability between 

approach to measuring the Qiualitv of Life is the Physical Quality of 

Life Indicator (PQLI) tormulated by the Overseas Development Coun­

cil. (25) The PQLI is linear function of: the infant mortality 

the life expectancy in years at 
rate (per thousand live births), m; 

age one, e; and the adult literacv rate, a. The origial def inition 

of PQLI scaled these factors on a 0-l00 base, with 0 corresponding to 

the worst observed performance, and 100 corresponding to the best 

three indices were then averaged to
possible performance. These 

as:

obtain the PQLI. For our purposes, the PQLI can be expressed 


= 
PQLI -0.15*% + 0.855*e, +0.333a +1.90
 

as the basis for the following analysis;
This measure has been used 


are discussed in Subsection 5.5. Alter­
its strengths and weaknesses 


native indices of physical well-being are discussed by Sheehan and 

indices include nutrition indicators, access

Hopkins. (26) These 

to clean water, and housing.
 

for the PQLI analysis is shown in detail in

The data base used 

Table A-6, Appendix A. The data base contains, for a sample of 110 

LDC's, the following elements:
 

* life expectancy, e,
 

o infant mortality, m 

" adult literacy, a
 

" type of economy (as defined in Section 2)
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e an indicator of PQLI data quality
 

o GDP/Capita in U.S.$, 1974 (GDPPC)
 

o Energy Consumption/Capita, kgcc, 1975 (TEC)
 

o population, millions, 1975 (POP)
 

o an indicator of energy and economic data quality 

o a geographical region variable
 

o a cultural (religion) variable
 

A detailed description of the data, its sources, and its quality
 

follows in Subsection 5.3.
 

Multiple and simple linear regression analyses have been used 
to
 

search for meaningful and significant relations between the PQLI and 

energy and economic data for all the countries together, and for vari­

ous stratification of the countries. In general, PQLI has been used
 

as the dependent variable and 
the natural logarithm of the GDP/Capita 

(GDPPC) or Energy Consumption/Capita (TEC) has been used as the inde­

pendent variable. This transformation was made because of the highly 

non-linear nature of the PQLI-GDPPC relationship (see Section 5.4).
 

In general, oil-exporting countries have been excluded from the analy­

ses. Their incomes and energy consumptions have greatly expanded so 

recently that their PQLI's do not appear to have had time to catch up. 

An analysis has also been undertaken of the relationships between 

the three components of the PQLI (namely, infant mortality, life 

expectancy, and literacy). 
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5.3 	 Data Limitations
 

The PQLI component data have been assembled from the World
 

Bank, ( 1 the United Nations, (9 ) ,(10 ) and the Overseas Development
 

Council.(24) Between them, these sources should give three
 

estimat-os for life expectancy, infant mortality, and adult
 

literacy.* The full table is reproduced in Appendix A in Table A-7. 

'This table also shows the date to which the data refers. There are 

many gaps in the data, and there is also also considerable disagree­

ment between the sources. It can be seen, for instance, among just 

the first few countries, tile infant mortality estimates (per thousand 

live births) for Algeria are 36 (World Bank), 86 (U.N.) and 145 (ODC). 

For Angola, the range is even more, the corresponding figures being 

24, 24, and 203. Generally, agreement is better for the life 

expectancy and (to some extent) for the literacy estimates. 

It is clear that a wide range of uncertainty must surround PQLI 

estimates derived from this data. Depending on whether the most 

pessimistic or the most optimistic estimates were taken, the PQLI 

values for the first three countries coull range from 3 to 18 (for 

Afghanistan), from 33 to 53 (for Algeria) and from 11 to 47 (for 

Angola). 

Variations between sources appear to be lower for countries with
 

higher PQLI's. This is probably due to better statistical and
 

recording systems in those countries.
 

Generally, life expectancy is given at birth, eo . This has been
 
converted to life expectancy at age one, e, by the formula:
 
e = 	eo/(I-m/lO00). 
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Estimates for e, m, and a have been formed by averaging the 

available estimates, except in some 
rare cases where the data appeared
 

obviously strange. These cases included the estimates of 24 for in­

fant: mortality for Angola. In general, old data (from before 1960)
 

was discaried. 

5.4 Results 

5.4.1 Unstratified Runs
 

Figure 6 shows 
PQLI plotted against the natural logarithm of the
 

GDP per Capita (GDPPC) for 78 non-oil-exporting LDC's. There is a 

clear relationship which appears to follow the form of an S-curve. 

Table X1i tabulates the results of several linear regressions. 

PQUI was used as the dependent variable all through. In run 1, the 

independent variable is GDPPC, and the data baso consists of 99 

countries (including oil exporters). The F-value obtained is 12.4, 

which is sigt-ificant at the I percent level. The value of the 

2coefficient of determination, r , is only 0.113. Thus, although the 

relationship is significant, it explains relatively little of the 

variation in PQLI. The removal of oil-exporting countries from the 

analysis (run 2) increases the F-value to 94.b and the value of r 

to 0.555. This relationship is highly significant. 

The linearity of the relationship is improved by taking the 

natural logarithm of GDPPC (run 3). The F-value now becomes 193, and 

2r becones 0.718. This result corresponds to the points plotted in 

Figure 6. This log-linear relationship has been used as the basis for 
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further analyses as the results are not improved by the use of a log­

log relationship (run 4). 

In examining Figure 6, it appears that the variability of the 

PQLI decreases for higher-income LDC's. This is supported by the 

5-1 ), wh ich deal with non-oil-exportingresults of runs 5 and b (Table 

LDC's with GDPPC : 450 and GDFPC ' 450, respectively.* The rolation­

ship for the higher-income stratification is much mor, significant. 

This result may reflect a genuinely greater variability Ot PQll's 

hand, it may merely re­among lower-incone countries. On the other 

data quality for lower income countries tends toflect the fact that 

in Sub-section 2, there was disagreement hetweenbe worse. As noted 

the sources fur lower-income, lower-PQLIL countries. An indicator 

the data base to reflect the quality ofvariableI(DAT) was inserted in 

the PQLI data. DAT was set to a value of I if the agreement between 

the sources of data was good, and to 0 otherwise. Table XIII shows 

the criteria for "good agreement." DAT was set to I if the estimates 

met either criterion for each parameter. 

Run 7 shows the effect of restricting the data set to countries
 

with "good data" (i.e., DATI). It can be seen that the agreement
 

obtained is not much different from the comparable run with DAT unspe­

cified (run 2). This implies that the variation in PQLI reflects
 

errors.
genuine differences in conditions rather than data 


The value of $450 per capita was chosen to give roughly equal
 

and below this value. Ln (450)6.11.
 numbers of countries above 
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TABLE X I I I 

DEFINED TOLERANCES FOR PQLI DATA 

, Parameter 
Number of Estimates 

Two estimates available 5% or 3 years 1052 or 4 10, or 4 
per thousand percentage points 

Three estimates avilable 8* or 4 years 15% or 6 15 or 6 
per thousand percentage points 

DAT = 0, !1 01% 0ne estimite is; available. 

The tabeI'll ttr ('s how the maX i MUl acept able spreads of Lst imate vol Ues 
in rot i ptrcen I a nd ,Ihso lutLe t erms . ']lIt do ta is "'IcetbIt,' " if either 
CreteriOll is MlL tr ,ll thrlte 1mralmters. Considering the life expectzI.
I', 'Sti llItks 'I 1 .0 ,'. is l H.0 V' S w011l1 be within tolerance (Since
.he spre(ad i erll's); So WO' ld be esti:matoes Of 70.0 and 73.5 years 
(s;pread :57.) 

63 



Runs 8 and 4texamine the relationship between PQL1 and the pec
 

capita total energy onsumption (TEC) expressed in kgce. Run 7 uses
 

both In(TEC) andLn(TEC) as the independent variable, and run 8 use 

Ln(LgPPC) in a Mi.uiple regression analysis.** PQLI shows about as 

good a relationship with Ln(TEC) as with Ln(GDPPC). The use of both 

variables does not significantly improve the relationship. 

An analysis of variation of PQLI with population failed to show
 

any relationship. The F-value was 0.02. This is so low that the 

results of the regression run are not reproduced hero; it would be 

somewhat misleading to report the regression parameters of a rela­

tionship of such low significance level. 

Some work published by O)DC introduces the concept of the Dis­

an
parity Reduction Rate DRR. (27) This concedt implies that 

asimprovement of the PQLI from, say, 90 to 95 is in some sense 

significant or as important as an improvement from 51) to 75. Without 

exploring the idea two deeply, this appears to imply a kind of non­

linear valuatioq of the PQLI, and raises the possibility of using
 

mathematical transformations, such as subtraction and inversion to
 

make the valuation linear again, which would perhaps facilitate
 

analysis.
 

5.4.2 Stratified Runs
 

This subsection describes runs which have been made with the
 

sample of countries stratified in various ways. The intention is to
 

*The degrees of freedom vary slightly between runs because of missing
 

TEC and GDPPC data values.
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cast light on the causes of variations of PQLI with a given GDPPC or 

TEC level. Because alightly better results were obtained using 

Ln(GI)PC ) is Lhe independent var iab te for the unstratified runs, this 

variable is used here. Little difference would be expected if 

ln('l'tC) were used. 

Three stratifications have been examined: 

* by type of economy
 

" by geographical region
 

* by culture (religion) 

5.4.2.1 Stratification by Type of Economy. Table XIV shows the 

results of five regression runs (number I through 15) using PQLI on 

the dependent variable and GDPPC as the independent variable. These 

runs are stratified by economy type on the same basis as used in the 

economic analyses described in Section 4. The results of runs I and 2 

arc reproduced for comparison. No significant rclationships were 

found for the oil exporters and the low income agricultural countries. 

The rgression lines are plotted in Figure 7 with the non­

significant lines shown dotted. No clear pattern emerges as it ap­

pears that the variations in slope and position of the lines depend 

mostly upon the differences in GDPPC in the country groups. The only 

exc e ption to this is the oil exporters. Their PQLI's bear little 

relationship to their GDPPC's. For instance, Kuwait has a GDPPC ap­

proaching $16,000 while its PQLI is only 72. It appears overall that 

the PQLI-GDPPC relations are not greatly different for different types 

of economies.
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The 	 non-oil­5.4.2.2 	 Stratification bv Geographical Region. 


countries were stratificd 
 into 	 the following regions:
exporting 

the 	Sahara
* Africa Sonth 	of 

a North Africa
 

e Mliddle East
 

a South Asia
 

e East Asik
 

Caribbean
* Central America and 


0 South America 

* 	 Europe 

the results obtained by regression analyses usingTable XV shows 


as the depen­
this stratification (runs 16 	 through 23). PQLI was used 

as the independent variable. The results
dent variable and Ln (GDPPC) 

of run 3 are reproduced by companion purposes. 

the plotted regression lines (non-significantFigure 8 shows 

lines are shown dashed). The majority of the Lines fall close to the 

The 	 Africa line seems
all-countries line. The exception is Africa. 

to indicate a genuine difference between Africa and the rest of the 

is muchdeveloping world. The rate of increase of PQL. with GDPPC 

lower for these countries - approximately one half to one third that 

of the rest of the world. 

Religion was chosen as a 

of potential cultural differences between coun­

5.4.2.3 Stratification by Religion. 


convenient indicator 

tries, because 	quantified data on religious affiliations are available
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for many countries. The non-oil-exporting countries were stratified
 

into the following religious groups, based upon the dominant religion
 

ii the country:
 

" Hindu & Bhuddhist
 

" Christian
 

* Islamic 

* Mixtures of t:he above religions 

It was impossible to classitly all the countries on this basis. 

No information was available for many African countries, and for some 

countries the dominent religions appeared to be primitive, tribal, or 

animistic. These were, however, insufficient countries of these types 

to support regression analysis. The classification was based upon 

publi shed information. (28,29) Regression analyses have been 

perforned for this stratification with PQL1 as the dependent variable 

and Lu ( GDPPC) and Ln(TEC) as independent variables (runs 24-23). The 

results of these runs are documented in Table XVI. The results of 

runs 3 an. 8 are reproduced for comparison purposes. 

Figure 9 shows the regcession lines. It appears that cultural or 

religious factors condition the PQI.I-GDPPC relationship. Hindu and 

Bhuddhist societies have the the lowest ;DPPC for a given PQLI, then 

Christian, then Islamic. This view is supported by the fact that the 

mixed sociPjtjes occupy a m1iddle position. The rate of increase of 

PQLI with Ln( CI)P1W) for the Iindu and Bh uddhist countries appears to 

be over twice that of the Islamic countries. 
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expectancy and (to some extent) for the lit. racv estim;ates. 

It is clear that a wide range of uncertaintv m~st surround PQLI 

estimates derived from this data. Dependin; on whether the most 

pessimistic or the most optimktLic -stimates were taken, the QLI 

values for the first three countries could range from 3 to 18 (for 

Afghanistan), from 33 to 53 (for Algeria) and from 11 to 47 (for 

Angola). 

Variations between sources appear to be lower for countries with 

higher PQLI's. This is probably due to better statistical and
 

recording systems in those countries. 

*Generally, life expectancy is given at birth, e o . This has been 

converted to life expectancy at age one, e, by the formula: 
e = eo/(l-m/I000). 
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A similar picture is revealed in Figure 10 which shows the regre­

ssion lines for PQL[ as a function of UnTEC), although the differen­

ces between societies are not so strongly ipparent. [he quality of 

the regression Line is imp roved by excluding the Bahamas and the 

Netherlands Antilles. The status of these islands as processing and 

trans-shipment ports for large quantities of petroleum appears to have
 

distorted their energy consuiption figures. 

5.4.3 Analysis of PQLI Components
 

There are significant correlations between the components of 

PQLI, nanely life expectancy (e), infant mortality nfl, and adult
 

literacy (a). Table XVEI shows the correlation matrices for these
 

parameters and the PQLI, for all LDC's in the data base and for all
 

LDC's excluding oil exporters. These matrices show the values of r, 

the correlation coefficients. 

These results call into question the usefulness of basing the 

PQL[ on the three parameters when correlations of over 0.95 are
 

obtained between the PQL1 and a single parameter. The whole question 

of indicators of the qalityv of life. both physical and otherwise, 

urgently requires deeper iAvestigaLiOn. 

5.5 Discussion of Results, anj il plicqtions 

The analyss described in Sutb ,'tiou 5.4 have demonstrated con­

clusively the :xist.nve of relati .umsh ips betw'en the P'QLI and both 

Per-Capita Gross Domntic Prjduct: and Per-Capita Energy Consumption 

for LDC's. They have provided strongly suggestive evidence tat the 
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TABLE XVII 

CORRELATION M.-ATRICES FOR PQLI , LIFE EXPECTANCY (e) 

INFANT >ORT:\LITTY (!), AND IDULT LITERALY (i) 

I'0 _ 1.(000 t., -,0.044,:: O. Q 3 J 

AI i . ; ,Ono - . t. f.l0 

Countri .s 

;I,-0 % -t):. - .0t- ., ;. 

Ai 1. iI 

oil7 
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forms of these relationships are largely independent of the type of 

economy and the geographical location of the country, but are 

influenced by l general c"It,'r, of the cou ntry expressed in its 

choice of religion. It is possible, of course, that cultural bias 

affects tlhe way in which the components of the PQLI are measured. 

The rise of PQLI. with increasing GDPPC is most rapid lowerat 


incsns ; there is a distinct leveling off 
 as the GDPPC exceeds $500 to 

$1000 or so. l.Irtl er, there are greater variations among the PQLI 

levels of lower-income countries and variationsthese appear to re­

flect genuine differences in conditions rather than data errors. 

The implications of these results depend in part upon the accep­

tance of the PQLI on a reasonable measure )f the quality if life. The 

strong correlations between the three components of the PQLU have been 

pointed out in the preceding subsection. Their correlations imply 

that the components are at least partly measuring the same thing. 

Tbis is undoubtedlv a weaknoss of the PQLI. Another weakness is that, 

as its name implies, it onIJ covers p1hysical attributes. Non-physical 

attributes, such as social structures, opportuLitkes for selt­

devel opment , poli t ical freedom, etc. , may be significant in affecting 

ople's sat isfaction and happiness, particuilarly in more developed 

countries. Finally, form the impliesthe of PQLI certain trade-offs 

between its component parts. Thus, the a oflor PQLI, rise I percent­

age po it in the literacy riate is cq1uivalent to a rise of 0.39 years 

in life expectancy, or a drop of 2.2 in the infant mortality rate. It 
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is not clear if the originators of the PQLI intended to make these 

or, indeed, on what basis suchparticular implicit value judgments 

be made. However, at present, the PQLI is by far thejudgments can 

indicator that is available.best non-econom ic 

From an energy policy standpoint, perhaps the most interesting 

PQL['s can perhaps be improvedimplication that can be drawn is the 

with relatively limited increases in commercial energy usage. It is 

rural development and the use of "appropriate tech­then possible that 

nology", in a relativelv non-eanorgy-ntensive way, may have consid­

life if a society chooseserable potential in raising the quality of 

to take advantage of the possiblities. What is important is not 

energy usage or economic production in and of itself, but the way in 

which these goods are used. The policy implication here is that great 

thought should be given to the social ramifications of assistance, and 

preference should be given to those activities which will most raise 

the quality of life for a given usage of natural resources or capital 

investment. 
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APPENDIX A
 

LISTINGS OF I)ATA BASES
 

TABLE' A-1: (;NP-I'rI BaLa I;hst 

This 'ahM contains records for 70 countries. 
 The number 

before each country name refers to the master IX: List (Table ). 

Countries arv organized according to increasing CNP/Capita values. 

The c().lIumns to IO01illg the CoLit ry names contain:
 

" Cross National Product/Capita in 
U.S. $, 1976. (World
 
(6ll
)

Bank ()) 

* Agricultural portion of GNP/Capita in U.S. $, 1976. 
 (World
 

Bank (6)) 

* Industrial portion of GNP/Capita in U.S. $, 1976. 
 (World
 
lHank (6)) 

* Per Capita 'nergy Consumption in kilograms of coal equivalent,
 

1975. (World Bank (6))
 

" Gross Domestic ~ ent
t Inves t in U.S. $, 1976. (World Bank (6))
 

" Arab 
I Land and Permanent Crop Land/Capita, Hectares.
 

(:AO (17))
 

S BNI, :conomy Type (7
 

" Fraction Liquids Fuel 
Consumption. (U.N.( 11))
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TABLE A-I
 

GNP-ENERGY DATA BASE
 

32 FTHICPIA 110 50 15 2 110 .4P 6 .q43 

63 MALI 1I0 '8 17 25 9 1.69 6 .970 

7 PANuLADFSH 110 65 9 28 7 .12 6 .351 

85 R v.ANPA 110 57 2 4 14 00 .22 6 .6 7Q 

q0 SOMAt I 

105 UPP[ P VL LTA 
15 ;P 'AA 

110 
110 
120 

34 
37 
56 

9 
21 
13 

"6 
23 
51 

47 
18 
13 

.32 

.91 

.32 

6 1.000 
6 1.000 
6 .910 

16 :iRIN')I 120 77 18 [ - 13 .3 .938 

20 CHAr) 
70 NEPAL 

120 
120 

62 
78 

17 
12 

3) 
13 

18 
11 

1.71 
.I6 

6 1.000 
6 .793 

10 BFN IN' 130 51 2&' 5? 26 .? b 1.000 

61 "AL AI 140 63 31 56 3.9 .44 6 .696 

Ill ZAIIF 140 22 42 76 48 .24 4 .511 

3Q 
44 

Ut!ZFA 
INDIA 

15,) 
150 

h4 
71 

50 
34 

92 
221 

11 
20 

.73 
.?7 

4 
3 

.990 

.243 

1T FGHANISTA, 1t0 38 22 5? 16 .61 6 .469 

73 NI (;g 
69 MCZ AMB IQUE 

lbO 
170 

75 
76 

33 
26 

15 
186 

26 
15 

.19 

.32 
6 1.000 

6 .509 

76 PAKISTA , 170 54 41 183 29 .27 3 .362 

97 TANZANIA 180 81 ? 70 B .42 6 .956 

41 HAITI 200 90 38 30 22 .19 6 .899 

60 MAtDAGASCAP 200 58 40 71 26 .31 6 .935 

R9 SIFPRA LFCMF 200 64 46 116 30 1.3? 4 1.000 

92 SQI LAtPKA 2()n 74 42 12T 30 . 14 5 .943 

19 CFNT AF* EMP 239 85 53 34 91 3.28 6 .940 

45 1N ) NESIA 240 69 82 178 55 . 14 2 .607 

52 KENYA 240 72 55 174 46 .116 6 .929 

103 UGANtDA 240 1312 19 55 14 .45 6 .899 

109 YFM[-N A.P. 250 L0 00 49 00 .2o 6 1.000 

99 Ti0G ? 260 65 55 65 70 .q9 4 1.000 

39 EGYPT ?POl 81 84 405 67 .07 2 .881 

10q YEMEN PD 2PO 64 45 3291 67 .10 6 1.000 
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TABLE A-i (Continued)
 

1 'Ib... . f " ')" '':" "'1 1l't 4' -"t1 6 .75' 

!4 ?Y 114 :" . . 7 

' At 0 1 7 4 4 5 
II; It*, ,; I I',.1* I', 7) .ui * .77t 

II" 4!1. ' 1' " P.. , *7; 1. 'i Qj;'4"1 7)* i 2 
,,7 '.I~ ",1 ',C ,1. -,4 ' 2 4 *. *~J ', I.*( ,O 

.' I , . I I) * l~1 'i'l !1 I ,*.* I.1' ' •~ 1) ,'* ' 

''1 I I .. ..... '; l d
IlI V' ' 41; J~[ ' .7 .1/) j) f ,*7.lt) 2"3 ...Lia7 

;
"'1 rL *; I ': -" '' I 12)7 ] J'3 24:l ;3 I' . v-t 

7 
, ' " " € 0 I [' ) ?. ' 1q7 7 - . 

:.(b i'.l! r I4/; [ ] ? .2 7 6 *7q4i," ', [l!i
I 1 I 1 


[;1 1' 7 *)1o ' 2'48. , ? I I 


4I ' ~ 1r) /" . 31 r ' 
1"A i .
 

7 ~ F~'W"4~l" ', 1 (l 4..7."; ' ­
7 ',r I f'-,I .I t i 2), )') .tl17'.)7 . 

i~~~~ -7414V~ ~71 td 4 * ;17 6- ."Jr , , >', ''1 13 I.li,' '.1,1 .'."7 .7* ;7 .*.
411 rl~ ~ 217(2~.P 7) 1 4 

"'.' ' 4 t I '1)3 <4 1 4 I 7 4 Ci)4 421CI!I 0- ) ) 1r f 1 7 '10' 7.-113 P U1i' . 1 3 !, , )" I' I 
Ij'- Il~l' I "7t 2 t}J - ."l ~ I"A f.) 4.,7 7" 

I0? TLII' ',I .)! 1 '), . 7 rti- 1 17 J "1% .7 
,0 K f A ,2 ., 4 .i 5 P... 

11) 1.17 D P) / It) 71j1 1,1A '11'1 j 3-

J,',;, \ l" . ) 1 ) 4 I' 11 13 4 0 4 

,-, [I. I l" ) ';1 4.'tb 47 ) -',,, '', 1.!
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TABLE A-2 : GI)P-Energv Crowth Rate Data Base 

ThLs Table contains records for 55 countrLies. The number1 

beforo t.each counItrV 11amIe, reer'.; to the 1aster LDC .1ist (Table ) 

Countries arc orcanl:[zed according to increasin, CNP/Capita values. 

The COelutpt.q 	 C1.Lnt IMO.S con[/ta ll:t "10 ut'V 

" t ross i)o:'estic Product (ave race annual !growthrate percent) 

. j'.erid 	Bani{ )
1970- 7 

" Average nnuAI cr,,cth ra tt, inl AcrIjicultura! portion of ClIP 

(nercent)190- .(.'o r Icdal P, 

• 	Avera"ce ann u,", -rov.t h rat u in Idu!;trial portion of CDP 

" 	 AvcraLc: annual :'rwtih rat, in Scrvics portion of GlDP 

(t'ercent), 1970-76. (W..oric Bank" 

" Averat'c annual cr,,:.,.tk rate in Gross i)omcs tic Inves tmen t 

(percent) .1970-> "" Id Bank 

s Agevaccannuai j:rc,.,i rate in I.abor Force, 1970-75. 

('orld "a". " 

" 	 Average annual .ro'.Lb ratc in Commercial . En ergy Consumption, 

197 0-7-1 (1': . ) 

* 	 Avera, c annual :!rowLh rate in Population, 1970-75.
 

(W'orld Bank 6,II) (7)~
 

(7)
* 	 B:. Econo::v 

" (;ross ::atioial Product/Capita in U.S. 3, 1976.
 

(Uorld Bank ( 6 ))
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TABLE A-2
 

GDP-ENERGY GROWTH RATE DATA BASE
 

32 FTI II"F I,A 2. b 0.0 1 4.4 . 2. 0 1.3 2.6 6 100P.) SC4ALIt 2.1 -I.2 10.3 A.) 15.5 2.7 4.3 2.4 6 110105 UPPFP V l. 3.3 1 , 7.0 l.A 4.1 1.I 3.3 2.3 h 11015 DtW A 3.3 2.S 2.8 3.0 -J.,9 1.6 1 .10 2.2 h 1201 hl I ,J) 1 1.4 l.J 4. 3; 1.1 :1.0 1.7 -3.4 ?.1 6 12020 CHAD 0. -I . 1 8.1 -0.6 3.1 1.5 -7.9 2.1 6 12010 fAFNIN 2.3 -0.3 9. 3 6.0 ).. 2.0 4.1 2.7 6 13061 MALAWI 8.9 i.5 12.4 11.4/ . 1.'j 7.9 6
2.3 140
III ZA I L 
 4.3 1.9 9.fl 5.' 7.8 1.0 0.7 
 2.7 4 14044 1NO IA 2.7 1.,- 3..l 2.-t 4.'1 2.0 4.6 2.1 3 150
73 tIrGrp 
 -0.4 -4.0 1(.0 O.P -1. 2.5 9.8 62.7 160
6 ' MA3ItOF -2.0 2.1 -3.8 -2.1 -3.4 1.5 1.9 2.4 
 6 1707 j PAKISTAN 
 3.t, 1.6 4.1 5.9 -4.? 2.6 1.0 3.0 3 170o7 FANZAN,lIA 4.? 2.5 ?.S 2. 2.9 2.4 25.2 2.7 6 13041 HAITI 
 3.2 1.6 fl.R 2.4 12.5 1.4 -0.8 
 1.6 b 200
50 M A1);1A, A 0.3 
 1.2 2.0 4.5 -2.4 2.3 2.4 3.1 , 200
9 8 S rr41 HftrI 
 2.0 2.0 -3.0 4. 0 -5.4 1.3 0.1 2.5 4 200)? I:,[ 2.9
IANK,\ 
 1.2 3.0 3.1 -0.3 2.5 1.4 1.7 
 5 200
19 CFNT AllF' EAP 0.9 I . 4.7 -1..1.8 't.I ) -I.J 2.2 6 23049 1NIDO N rt, A q.3 4.0 12.4 7.3 17.%, 2.' 1(.o 2.4 2 24052 KFNYA 
 4.4 

I " 

1.0 O.R 5.1 -1.1 2.6 9.1 3.9 6 240
LG;At-)A 
 .1. 1 1.3 -6.7 -3.2-1I.- ?.4 -6.3 3.3 6 240
q9 Tl(;f' 
 4. 1 .0 7.0 3. 7 '3.f, 2.1 3.2 2.6 4 2603', EGYPJI.6 3.0 4.3 13.4 23.6 2.5 5.8 2.2 2 
 210
18f CA'4EPI LN ?.7 3.4 1.'' . .5 1.4 1.1 1.9 6 29093 .S11A" 6.1 Q.S? P. 8 7.5 12. ?.7 ?.1 62.1 2903 ANG;OL A 
 1.1 -0.7 11.6 3.0 -4.1 2.0 9.2 0.1 2 33074 N I ,IFPIA 
 7.4 -0.2 1,.6 ., 19.1 2.1 
18.6 ?.5 2 380
98 TH AI m.o b.5 4.3 q.2 t)., h,.h 2.0 7.5 62.9 380
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TABLE A-2 (Continued)
 

" 2.' 8.7 2.7 2 3qO. . 7T11 P V*IJPAL!V1A 
390 

42 HilJ !.t ,AJ 2.U -,.e 7.? .O 3.f P.2 2.7 5 


81 PHIl. IPPII 
 S o.3 4 . 6 9.7 5.1 12.2 2.7 3.6 2.8 3 410 
4. - . 2.4 7.7 2.9 4 4403.1 1 3.4112 kZALIhF:1A4P,1 .'* 4.1 0.3 9.' 1F.' 1.S -0.5 1.3 4 450 

0.6 7.. 5.5 I.2 2.8 11 . 2.4 4 540
bp Mb:1(Cf 4. 

36 GH NA 2.0 1.3 4.2 3. -". 1 2.1 5.P 2.7 6 580 

. 7.1 14.7 4.2 5 610
IVOPY ((7A4 1 T A. 3.r 7.c 1. 1 . 9 

°49 
2.6 1,.J 2.q 5. 2. ).0 3.2 6 610

51 Jf;W'AN 5.1 
6. r , 4.5 6.7 9.1 M.4 3.2 4.3 2.9 3 630

?3 Cf0 LIAF1A 
' 8.1 3.5 2 640r.7 1.2 14.-1 1C.4 3.22A EC UAY9I 10.7 

6.5 5.q 7.7 h.4 ?0.1 i.O 10.1 2.7 6 64079 PAPAGUAY 
o. 1 3.2 5.9 3.3 6 750b .7 7.3 4.472 NIC AR, Gr- f.7 

0. 7 11.2 ?. In.8 2.9 5 780
27 DOM PFPtI c IC R.1, 3.0 14.1 

A - 7.0 6.4 11.1 4.3 11.5 2.6 5.3 3.3 2 790 
" 6 SYRTAN 

80 PFRIJ 5.7 0.e (.26, . 11.. 4.0 2.9
.4 1.0 3 800 

2.3 2 840101 IUN IH IA '1.4 C.2 10.I . 11 . e. 15.6 
2 990-4.6 l.1 2.8 15.b 3.22 AL Gr-RI b.2 -R.7 Lh. 4 

7.2 4.) Q.5 10.6 12..) 1.8 0.9 2.5 3 990
10? TURKFY 

t., 3.H 8.1 7.1 7.0 3.A 7.8 2.5 5 1040
25 CUSTA I ICA 


-1.2 0.5 - .2 -- 1.3 - . ?.5 
 2.4 1.8 1 105021 CHIILF 
1.1 1.8 4 1070
-1.5 -4.0 2.8
50 JA M.'+I r A 0.5 1.13 -3.0 

4.3 10. 3 3.3 8.1 3.5 2 109067 MFXICi 5.5 1.4 o.6 
I(.h 5.5 11.6 13.1 If-.3 2.q 11.) 2.9 1 1140 

13 RRAZIL 
3.3 2 1390
10.0 10.4I 36.4 3.0 12.247 IPAQ 9.5 -2.) 
0.4 1 1390
1.7 . -0.8 1.0 0.9LO6 UPUGUAY 9.7 -0.7 
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TALAQ-3: Econoic Growth Rate D~ata B~ase
 

Thi s Table o(ntains 
 rencords for 55 countr ies. Thie number before 

each conIIiLrv name r.fer: to tLie, master LDC list (Table 1). The numbers 

Io.lowing the ('nluji Cv nam, are, in order , with sources: 

" Geme tric( mean annal I ot"poc(' ,
f ) 

change in EDP per capita,
1 9 0- ( S II (9 ) )
 3. 


a Geme ti c nan a;n iui percentage change GDPin per capi ta, 
,
.196,5-63J. (UN( iIMF 9 )
 

" ;eomel tric mean anuatla percent;age change in GDP per capita, 

1973-voa;ir "Y". (UN IF(9)) 

" Year "'Y''
 

" (;DP per capita, 1976, in U.S.$. (World Bank ( 6 )
 

" Percentage selt-sufficiency in energy 1972. 
 (UN(i 1))
 

* Percentage sel f-sufficiency in petroleum, 1972. (UN (11) 

" 'Ttal energy consumption per capita, kgce , 1972. (UN { '' 1 ) 

• Total liquid-fuel consumption per capita, kgce, 1972. (UN(1 1))
 

" Population 1973, millions. 
 (1IFt8 )
 

(7 )

" BNL economy type
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TABLE A-3
 

ECONOMIC GROWTH RATE DATA BASE
 

4APGFJTI NA 2.S( 2.(8-,).6176 1550. Q6. 100.1809.1358. 24.70 1 
202. 5.33 2
3.35 2.6771 390. 339. 287. 266.
IIROLIVIA 2.95 


1140. 40. 28. 548. 435.100.6 t
4.18 5.84 4.3977
13BAZ[L 

02. 98. 59. 51. 28.9 6


1158UIPA -0.4( 3.037b 120. 

b9. 45.1476. 730. 9.90 1
 

2IC14ILF 1.57 0.93-?.4476 1050. 

623. 340. 22.3 3


2.62 3.36 2.6475 610. 160. ?0t.
23ClLUMBIA 

0. 427. 425. 4.43 5 

27lL,MINC. P.FP 3.4p 6.05 2.3t377 780. 1. 
316. 306. 294. 6.60 2
7.93 5.5R77 640. 30i8.
28ECIAOWOFi 
 321. 289. 35.6 23.977h 280. 147. 157.29FC.YPT 0.4) 


196. 3.77 6
.12 490. 7. 0. 210.30FL SALVAD|Jr a1. 1," 1.)Q78S 
3. 0. 35. 33. 26.2 6 

3?ETHILJP14 1.54- 1.?&76 100. 
5.31 3.6575 980. ). 0. 4ql. 491. 0.55 6
 

33FiJI 

0. 159. 114. 9.36 6
0.'1 0.37 1.0075 580. 2'.
36GHANA 


7.01 6.74 1.9277 25q0. 20. 0.156b.1059. 8.q3 3
 
37GRFFCE 

38GUATC M ALA 2.75 3.09 3.0177 630. 3. 0. 238. 231. 5.74 5
 

0. 31. 2q. 4.44 6
0.07 n.71 4.117, 200. 6.
41HAIT1 

0. 247. 233. 2.60 5
390. 6.
42HtimUR AS 1.40 1.29 1.1378 


3. 0.1041.1035. 3.44 3
6.05 5.5276 2110.
43H0NG KOING, 

150. R5. 40. lql. 47.574.00 3
1. 18 1.48 1.3376
441NnIA 


570. 158. 110.129.00 2
3.13 3.9377 240. 4?6.
451IW.OWIFSIA 1.t67 
l.93 7.2675 1390. 139'). kb56. 751. 627. 10.41 2
 

47TRAQ 

5.53 0.667a 3920. 105. 105.2798.2742. 3.28 148ISRAEL 5.61 

I. 0.1452.1443. l.q7 4
4.05 4.6'-4.3176 1070.
50JAMAICA 


3. O. 151. 141. 12.50 63.3A-n.3176 240.
52KENYA 

830. 446. 34.10 1
8.84 r.7876 670. 3. 0.
52K('FFARFP LF 6.69 


173. 1.63 4
3. R-0.657b 450. 5. 0. 394.58LIRFRIA 

.1. 0. 53. 37. 4.79 6
3.51 ?.0q77 140.
61MALAW! 


3.2F 3.04 0.0077 1090. 94. 93.1131. 722. 56.16 267MFXICO 
2. 234. 180. 16.31 4
 

68MCRrLCf) 0. A8 1.03 4.6P76 S40. 23. 
0. 12. 12.06 6
-0.36 0.0075 120. 6. 15.
70NFPAL 
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TABLE A-3 (Continued)
 

5. 0. 405. 384. 2.01 612NIrA4GUJA 3.44 1.27 0. i7R 750. 
74'11,IJRIA 3.31 3.q6 5.0575 380. 2971. 3782. 72. 57. 59.66 2 
76 AK1ST4N 1.15 170. 13. 79. 66.23 3A.h7 0.1778 61. 180. 
7711AN;AAA 4.r' 4.3)-1.8477 1310. 1. 0. 859. 859. 1.57 3 

4. P2-1.2677 410. 4. 0. 194. 187. ?.56 6 
7qPA k4Gl'V . 84 .,00 4.8677 640. R. 0. 123. 113. 2.50 6 

RO0. 71. 68. 603. 50?. 14.63 38ePFFU 17,-). 7978 
41PNIL IPPl,'I S 2.29 2.54 3.207H 410. 2. 0. 329. 321. 40.12 3 
,5?nrojT (L 6.40q-1.7977 1?. 0.1090. 901. 8.56 36.?0 1690. 
%44HFWO, SIA,S 1.14-1.9676 550. 8d. 0. 685. 140. 5.90 6 
8(.SALOT AF!M'A4A.77 7.2377 4490. 5qP'.11549. 924. 468. 8.45 2 
IRSIFP'A LEr,,:r 1.19 0.0075 200. 0. 0. 83. 83. 2.67 4 

4qS [lAPr E (.17 3.=, 4.¢cm77 27f). 0. 0.2065.2063. 2.19 1 
1SPA1JIN.:' tP.A 1.6477 2 20. 20. 1.1791.1160. 34.86 1 

(?SI L,'N 2.5" 3.0077 200. 5. 0. 149. 140. 12.86 5 
q5sYPIA 3.24 2.35 c.3077 780. 262. ?78. 511. 464. 6.89 2 
97TANLAIIIA 2.65 1.8477 L80. 4. 0. 73. 70. 14.37 6 
9PTIIA ILAND 4.54 4.86 4.347q 380. 3. 0. 31C. 301. 39.69 6 
1TUNT SIA 3.t." 4 .3 4.477 840. 341 . 376. 324. 292. 5.44 2 

102TIIf'KfY J.42 4.25 4. 0977 )QO. 53. 35. 567. 387. 38.09 3 
1031IGtNOA 0.(q 0.27-'.727o ?4D. 13. 0. 69. 63. 19.41 6 
1ObUR 11GUAY -0.40-0.27 2.1376 1390. 4. 0. 986. 935. ?.99 1 
107VrNF1ZJLA 2.06 1.15 3.2477 2670. "99. 1051.2427.11R. 11.28 2 
11OVI)(VN.lL AV I .A4. 5.?, 4.4076 1680. 72. 37.1641. 611. 20.96 1 
I2LAHITIA -C.62-?.1177 440. 51. 0. 309. 165. 4.b4 4 
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TABLE A-4: Inflation Data Base 

The number79 	 countries.
This Tabile contains record's for 

I" liSt (lable 1).
',fers to tht master

before each cot " nm, 

are,, in order, with .ources
Tie number's fo11owin the coult rv nam 

tchlln&~' in1 (Consumer!t~ Price 
n 	 un p 'Crcentaht)
1I!~K'* 	 (;eonetle 1(ic 

indC', u- I ) 

* (hoL ne'JLI 1"2,;! ;fil2
1 1 pore e-O!taget c':;angL inl C]onsUmer'l PrIice 

(9)19c, 	3 rUNIlicx, 

(6),ar "* 	 y Y 

(.orld Bank
C*I)P per ca(ita 176, in U.S. S. 

* pore 51f-suf f iciene'v in Onerv'. 1972. ( )enta..;e 
.(.11)
• 1 

1 ))
'	 (t-. !:--.su icienc'C::,(972.V inlltf 	 PerCer,tai' IL' 

'Total 1nr. cnsumntion per eavitl,, 1972, K:e.. ( (II) 

ce. 
ue 1 concsunp tion or capita * 1.972, k 

* 	 Total i 1 id ­

(U'N )
 
(8) 

* 	 Popul at ion, 1973, miI ions (IN F 
(7) 

type 7)
 
s 	 BNL econoy 
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TABLE A-4
 

INFLATION DATA BASE
 

I AFGIIAjISIAN 2.61 7.?17t 160. 514. 0. 44. 30. 18.29 6 
2 AL';FkIA G.?7 15.?376 990. 1462. 1-35. 351. 195. 15.77 2 
4 AR1G[NIINI 30.17167.4076 1550. 76. 100.1809.1358. 24.7 1 
7 SANGLAOIFSH 4.51 17.7077 110. 41. 0. 29. 16. 73.2 6 

11 BO(LIVIA P.17 22.5776 39o. 339. 287. ?66. 202. 5.33 2 
13 RPAZIL 7.70 29.85(6 1140. 40. 1120. 548. 435.100.6 1 
15 BURMA 3.6? 27.9776 1211. 92. 98. 59. 51. 28.9 6 
16 BUP LINl 3.11 12. 8)76 1?0. 0. 0. 14. 13. 3.60 6 
19 CENT.AF.F0P. 4.65 12.0076 230. 7. 0, 54. 51. 1.72 6 
20 CHAD 4.41 ).987t 123. 0. 0. 21. ?1. 3.97 6 
21 CHILF 58.2 347.3476 1050. 69. 45.1476. 730. q.q 1 
?3 CUL( ItIA 10.q3 22.4676 630. 160. ,'206. 623. 340. 22.3 3 
24 CONIs 3.62 9.987t, 520. 21?.,' 214. 201. 185. 1.28 2 
25 CO!TA kICA 5.02 16.4976 1040. 1S. 0. 4c)0. 416. 1.87 5 
27 D(iO'INICN PFP 4.52 11.7476 780. 1. 0. 42f. 425. 4.43 5 
28 FCUAOOP 6.89 16.3776 640. 308. 316. 306. 294. 6.6 2 
2Q F3YPT 3.41 13.1576 20). 147. 157. 321. 289. 35.6 2 
30 El SALVA00f 2.00 14.4776 440. 7. 0. 2LC. lqb. 3.77 6 
32 FTrIOPIA 2.LL 14.1076, 101. 3. 0. 35. 33. 26.2 6 
33 FIJI 7.67 12.9776 980. 0. 0. 491. 491. 0.55 6 
36 GHANA 5.33 40.1076 580. 28. 0. 159. 114. 9.36 6 
37 ,UFFCF 4.20 17.667t 2590. ?9. 0.1566.1059. 8.93 3 
38 GUATEMALA 2.q5 13.4 6 630. 3. 0. ?38. 231. 5.74 5 
41 14AITI 5.07 12.6276 200. 6. 0. 31. 29. 4.44 6 
42 HI'NDUPAS 2.94 7.9176 390. 6. P. 247. 233. 2.60 5 
43 HUNC' KLN3 6.50 14.737, 2110. 3. 0.1041.1035. 3.44 3 
44 INDIA 7.74 7.9576 150. 45. 40. 191. 47.574. 3 
45 INIONISIA 42.9 25.9976 240. 46. 570. 158. 110.129. 2 
46 IPAt 3.95 12.7876 1930. 1522. 2277. 1010. 545. 31.3 2 
47 1F'A:i, 4. II 9.5R76 1390. 1399. 1656. 751. 627. 10.41 2 
48 IkAFk', 7.95 36.6,776 3920. 109. 105.2798.2742. 3.28 1 
49 IVCPY 'CAST 4.28 13. 7776 610. 2. 0. 331. 325. 4.65 5 
50 JAMAICA" R.20 1.0176 1U70. 1. 0.1452.1443. 1.97 4 
51 Ji[PDAN 6.03 15.6976 610. 0. 0. 340. 340. 2.54 6 
52 KENYA 9.i 14.0076 240. 3. 0. 151. 141. 12.5 6 
53 KOPFA,REP OF 11.28 21.5176 670. 45. 0. 930. 446. 34.1 1 
55 LAO POP 10.03 40.1576 90. 1i. Q. 83. 79. 3.18 6 
58 LIfFrIA 1!.0? 12.7176 450. 5. 0. 394. 374. 1.63 4 
59 LI'iYA 3.5 7.727t ,310.1216'.11375. 647. 646. 2.25 2 
6C !IA)AGASCA- 2.62 11.6076 200. 3. 0. 74. 68. 7.97 6 
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TABLE A-4 (Continued)
 

53. 4.79 60.. 3.
L7 140.
5.57 11.bJ
61 MALAWI 11.31 2Ilq. 527. 497. 

.6s 7.9776 960. 115. 

,? MAIAYSIA 1C0. 25. 22. 5.38 6

4. 0. 


7.'4 8.3776
63 MALI 0. 0. 123. 118. 1.26 4 
5.6o 12.0 74 340. 


03.1131.
b5 mAUR IT AIA 
(.15 18.0576 1090. 94. 722. 56.16 2 

4MFXICOl 16.31
67 2. 234. 180.

R.2 76 540. 23.
1.23 6
69 Mrp4zCCf 150. 84. 8.820.1 QUP 6.02 q.5076 170. 2?. 

6q MOZAM9 0. 15. 12. 12.06 6 
3.75 9.6376 120. 6. 

70 NFPAL 160. 29. 2q. 4.3 6
 ..4.83 11.6276
73 NIGER 57. 59.66 2
 
5.53 23.3376 380. 2q71. 3782. 72. 


74 NTGEPIA 6.23 3
190. 79.
170. 61. 13.

4.07 19.6376 3
76 PAKISTAN 1. 0. 859. 859. 1.57 
3.24 8.0376 1310. 

77 PANAMA 4. 0. 194. 187. 2.56 6 
2.22 13.4776 400 


78 PAPUJA-NIG o. 123. 113. 2.50 6 .
4.16 11.7476 640. 502. 14.63 3
7q PARAGUAY 800. 71. 68. 603..86 24.6370
BC' PFPU 

0. 329. 321. 40.12 3

3.84 16.?076 410. ?.81 PHILIPPINFS 


12. 0.1080. 0L. 8.56 3 
8.42 20.3476 16QO.
82 PORTUGAL 


0. 685. 140. 5.90 6

2.14 3.4776 550. 8,A.
84 RHODESIA 
 8.45 2
P 4480. 58q9.11549. 924. 468. 
86 SAUOI APABIA 10.3 24.4 

0. 159. 4.04 5
4.77 16.2076 390. 0. 159.

87 S NEGAL 


3. 0. 83. 83. 2.67 4 
SIFPPA LEtC.FE 3.75 16."676 200.BR 
 2.19 1


4.20 7.16 b 2700. 0. 0.2065.20b3.

89 SINGAPfRF 


0. 34. 34. 3.01 6

1.o5 17.0076 110. 0. 


16.6771) 2970. .)q. 1.17T1.1160. 34.86 19o SOMALIA 

c.74
91 SPAIN 


0. 140. 12.56 5
 
92 SP.I LANKA 5.78 6.5176 ?On. '. 149. 

290. 1. 0. 122. 121. 15.00 6
 
2.36 16.6376
93 SUDAN 


511. 6.89 2
 
96 SYRIA 5.21 15.3776 780. 26?. 278. 464. 


0. 73. 70. 14.37 6
 
97 TANZANIA o).O 15.79 7 180. 4. 


0. 310. 301. 39.bq 6 
98 THAILAND 3.62 10.6R76 390. 3. 


0. 0. 79. 79. 2.12 4

3.74 14.1576 260.
99 TOGO 
 1.05 2
212. 445.4357.2295.
16.4076 2240.
100 TPINIDADT B 6.08 

3.30 6.3776 R40. 3,40. 376. 324. 292. 5.44 2
 

101 TUNISIA 

5. 35. 567. 397. 38.09 3
19.1076 990.
102 TURKFY 11.95 


69. 19.41 6
 
103 UGANDA 7.94 45.q17t 240. 13. 0. 63. 


4. 0. 986. 035. 2.Q9 1
ti8.7n t-9.1576 139O.
106 UPUGIJAY 


7.40 9.5676 2570. 0Q. 1q51.24?7.1180. 11.28 2 107 VrNFZUFL A 
72. 37.1641. 611. 20.96 1
18.9576 1680.
110 YUGOS.LLVIA 11.74 


0. 47. 4140. ?. B4. 22.q

Ill ZAIRF 12.39 27.8 75 


440. 5q. ,. 509. 165. 4.64 4

4.97 12.1976
112 ZAMBIA 
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TJABLE A- 5: BaLIaneorPIfe1t mt 

Tlis 'libll cont ains records for 65 countries. The numbers 

before the country napes refor to the mast r LDC list (Table I). 

Each countrv has two lines o) records. ihu seven numbers in thb 

first line after the countrv lme g iven the overall B.O.P. s:ituation 

for the \'ears 1971 through 1977 in constant 1972 U.S. dollnrs. 

(,S)
 
These were obtained from IMF data , lint :s77an through 77ng.
 

Missi ng values are coded as 99999.99 for recognition by Lhe computer
 

svsLemn. The five decimal numbers aFucr the countr' name on the 

second line give the petroleuim payments position , ii current 

dollars for 1972 through 1976. These were obtained as explained in 

the text, by using U.N. figures for petroleum exports and 

imports (1], 12, 13) multiplied by average petroleum prices for that 

the RNL econom' type
The final integer refers to year. 
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TABLE A-5
 

BALANCE OF PAYMENTS DATA
 

-1619.137. -1306. -656.
45. -150. -420.2 ALFk 	IA 

r3c).1 1271 .6 4193.6 4349.7 4682.9 2 
ALG[PI\ 

I). -1011. q55. 99999.99
 
4 AP GENIT 1I -4C7. -227. t71. 

1
-503.2 -410.1 -502.2
-r0.4 	 -115.5 
-22 .6 -)39. 7 -40P. -44A.4 -193.6 -202.0Ar GFN IIt 

7 ['ANI;LAnFSH 5.6 6 
pAJG L. 'T- -1i.4 -lo.? 	 -62.4 -'4. ­

-19.7 j9). 4 -123.b -75.3 -122.5 
11 0Lt IVIA -41.7 -45.2 	 c 2217.547.7 21.?42.8 70.4PrLIVI.A -3392.-2039. -649l3. -5501. -4874. 
13 fiAZ IL -1 70t,. -l1.1 

1
-464.2 -941.l -3160.9 -3171.6 -167).2BrAZIL 

5 -56.2 -6.2 -b2.1 -25.0 -72.4 

15 PU ', A -44.5 -4f). 

R A -. . -1.9 -18.4 P. 0. 
-14.5 -119.8 -68.5 -48.6
 

11 CAM, P'T) N -40.? -54.9 	 -15.5 
6-20. 5 -36.4 -33. 1 

CA!r'Roj.N -6.4 -9.5 
-13.2
1.1 	 -2.7 -12.4 -29.2 4.1 


19 CE)-ET %F oFIP -0.1 	
b-1.7 -3.(, -4.3-1.5
LENT AF FMP -1.2 

-20.0
-3.5 	 -47.4 -3.8 

20 rlflA") 3.'4 12.0 -6.4 	

6-6.5 -7.5 -7.F
CHAD -1.? -2.1 

-342.
-244. -154. -445. 1 17.
-?O. -47?.21 CHILE 

-86.7 -373.5 - 2 4 9 . t -310.2 1 
CHILF -76.1 

-1)0. -52. -302. -F5. 134. 300. 
23 COILOMB IA -474. 

7.5 374.f 143.5 114.3
CCLPOB IA 75.P 
-134.9
-0.0 	 -197.1 -168.9 

24, C{;NGO -6,1. 5 -93.7 -73.9 

. . t . 4 211.3 159.o 173.2 2 .. 

-157.0
C NO 	

-I00.1 -106.k) -228.5 -171.0 -149.6 
STA P ICA -119.1 

525 C 
C STA PICA -11.1 -16.1 -q2.5 -59.9 -60.7 

-7.4 	 -61.4
 
-15.3 -33.4 -14.q -62.2 -29.2 


26 CYPRUS 

-61.4 -5q.? -64.0 6-21.7
CYPRUS -16.0 
-02.5 	 -233.6 -59.5 -181.2 -184.2
 

27 IOMNCN REP -135.9 -47.7 
-192.6 -217.2 -197.7 5 

nom kFP -30.7 -51.2 
-0.4 -254.2
32.4 -172.9


23 FCUP 	 fP -162.6 -77.4 6.1 
632.7 56b.8 673.2 2

ECL)A')DP 46.o 229.0 
-1063. -835.
-1135. -1373.
-460. -526.
29 F6YPT -?13. 


2
27.1 	 343.3 635.7

FGYPT 71.4 47.0 


6.6
-41.4 	 -115.3 -73.0 -5.2 

30 EL SALVAerW -14.9 11.8 


-65.6 -67.9

FL SALVADOR -0.4 -)5.7 	 -56.2 6
 

4.1 	 71.? 47.6 -25.6 -61.2 99999.99

-47.1
32 ETHIOPIA 


/ -63.7 -64.2 -?6.2 6 
ETHIOPIA -9. t) -I15. 

10o. 45.6 20.4 29.6-3.q
34 GABrN I1.7 -34.1 


GABON 115.4 1l0.E. 169.2 1125.1 1176.7 2
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TABLE A-5 (Continued)
 

35 GAMI IA -1.0? -0.21 - .9 4.R9 M.87 -12.41 -5.42 
GA4P IA -. 4 .-5 -1.9 -3.1 -?.9 6 

36 I AAN A -151.11 109.2 I In.1 -147.2 -1.3 -66.0 29.3 
GIANA - 1H.5 -21 .2 -/1.? -70.9 -73.7 6 

3P GLJATFMAL 2 -51.2 -11.5 7.4 -18.& -51.7 -59.5 - 42 . 1 
GII EM At A -18.0 -25.0 -91 . -101.4 -110. 5 

40 tIAI T1 4.0 6.6 -1. 8 -42.6 -29.7 -15.3 -46.5 
HAITI -2.4 -3.? -11.11 -12.9 -12.4 6 

41 -4 JPtIP -23.5 - 12.6 -32.5 -9i0.f -?4.1 - PO.i -93.6rIN A s 
Hh!01EUlA S -. 9 -31.0 -41.4 -51.5 -37.t. 5 

,.4 IN 0I A -b IN. -151. -501. 10Yh. -116. 1172. 99999.99 
I .11i4 -'0n.. -427.C -1521.9 -141?2.4 -i,! .1 3 

45 I PN,PNf , -3Ai. -33. -449. 513. -872. -671. -35. 
1N0Glrt5 1,A f1 .5 1377.7 '10? 5. 3 'tSb. ' 5293.0 2 

47 1RA0 ?00. ,'6. 756. ?2?i9. 2126. 99999.q9999999 
IR A0 t 13?. 7414 . I Q106. 0 96')3. S c71),6 2 

4) IVOIPY (0'ASI -1 10.0 -W . 1 -207.3 -52.4 -301.1 -lP5.0 -278.2 
IVORY (CiAFT -JO.7 -32.7 -l17.P -118.7 -130.5 5 

5n JAMAI(.A -U17'. i -191,.7 -234.) -79.9 -222.? -224.9 -47.4 
JAMAICA -47.9 -71.4 -?43. ;! -264.5 -?7201 4 

51 jr'kr)A'l -62.2 3.7 11.2 7.t 52.9c1.1 9.7 
Jf'lR!IA 4 -12.7 - I I . ? -f,(. , -79. S -1 6. P 6 

5? KI.NYA -Iif . 3 -A.' - 119., -2f'4.4 -184.2 -t4 .c; -39.4 
K1?)YA - 13.7 -'.4. 3 -173.? - 19 5..' -149.$! 

53 K(PFA, t'[;' -HP3. -372. -?p9. -174L. -14 93. -22&. 7. 
KfI[,FA -2'9. -343... -1389.h -1411.2 -1634.? 1 

5q I1 PYA 7t,4. 2 19. 6j. 1573. -53. 18 10. ?026. 
LIFIYA 2121.1 ?720.2 T,672.9 AR4.3 ['6A5.5 2 

60 MAI)Ar;AS Aw -43. 2 . -I. -?9. -ss. -17. -15. 
MAnDAGA . A!. -. 0 -11.6 -32.5 -49.6 -3).0 6 

61 PIAL %W I -34.ti -49.2 -2h . 1 - S10.4 -,)2. 1 -31.4 -26.6 
MALAqI -2.3 -3.1 -11.1 -II.2 -13.1 6 

6i3 	 MAI. I -pr.5 -1I.6 - A.q -I0.( -41.5 -31.4 2.4 
MAt I -. 3 -. 3 -9. 1 -10.7 -L0.4 6 

65 	 4 A Jr' ITANIA '1599. G4)') .91 13.r. 4N.6 -53.2 -63.? -85.2 
MA1IP. ITA0ITA -2.1 -2.7 -1. I -Q.4 -10.C 4 

I6 	 MAiII 'TIS -5.6 I'i..4 0.5 4(s.7 13.9 -26.8 -54.0 
MAUIP 11 1UU -5.', -7.4 -26.8 -"F.3 -31.1 b 

67 	 MFXI(h -CP71. -"1b. -1337. -2410.l. -3176. -2532. -1241. 
PFX I(I -C. -151.0 -196.2 21. t, ?93.5 2 

93 

http:99999.99


TABLE A-5 (Continued)
 

68 

7P 

7-

74 

7b 

M(IR.OCCr, 
Mc F ZcU. 

ICARA 50A 
NICA4AGUA 

C,P R 
NIGF 
NI f.tI.A 
NI,F IA 
PAKISTAN 

-62. 
-395. 
-4b.4 
-II.0 
16.8 
-1.6 

-'03. 
1719.2 
-503. 

48. 
-59.9 

21.7 
-15.4 

11.9 
-2.6 

-343. 
253.4 
-?tI. 

92. 
-267.2 
-62.3 
-59.6 
23.3 
-q.7 
-9. 

Q375.5 
-65. 

197. 
-276.0 
-220.9 

-69.3 
-11.3 

-13.4 
4208. 
7894.0 
-787. 

-419. 
-277.6 
-145.3 

-73.5 
-7.0 
-10.5 

34. 
9379.8 
-827. 

-1017. 
4 

-2q.2 
5 

99999, 

6 
-254. 

2 
-559. 

-1305. 

-135. 

.q999qq 

-626. 

-501. 

77 
PAKlSl 
PA NA 

N -67.1 
-7. 5 

-87.1 
-98. b 

-329.3 
-105.0 

-346.0 
-192.7 

-345.0 
-132.5 

3 
-130.8 -112.6 

PA 'AA -63.3 -79.7 -239.q -?2.5 -219.4 3 

79 PAP A'.%Y -23.3 -5. 3 -15.1 -46.0 -55.8 -45.8 99999,99 

PAPAGUAY -4.3 -h.6 -25.7 -22.4 -27.8 6 

R0 PklJ 
PE,1) 

-34. 
-31 .o 

-31. 
-36.9 

-?48. 
-150.? 

-621. 
-240.7 

-1210. 
-215.1 

-886. 
3 

-640. 

87 SrfjE;AL -26.b 13.7 -9C.8 -56.3 -67.6 9q997.9999999.99 

SFN'JGAL -2.3 -3l.3 -1?9.7 -131.6 -135.8 5 

88 SIEPPA 
SIFnPA 

LFL(, 

EV! 
-20c).o 
-6.1 

-q.3 
-9.H 

-27.4 
-39.3 

-52.2 
-35.8 

-49.6 
-35.3 

-42.1 
4 

-26.7 

90 SOMAL 14 0.8 -7.2 -36.6 -44.3 -0.1 -51.4 -23.0 

92 
SUJMALIA 
SRI LANKA 

-j*3 
-37.8 

-2.0 
-32.6 

-7.8 
-13.8 

-9.7 
-116.7 

-9.7 
-86.4 

6 
-4.6 95.0 

q3 
SFIl LANKA 
SUDAN 
SUOAN 

-35.7 
-43.8 
-35.6 

-'44./ 
-51.8 
-49.1 

-140.6 
23.R 

-168.0 

-138.9 
-236.6 
-167.7 

-127.8 
-338.2 
-164.9 

5 
-123.0 

6 
-51.7 

94 SURINA'M 
SURINAM 

-7.3 
-10. 

-5.5 
-16 7 

-14.7 
-45.8 

0.6 
-59.9 

103.3 
-56.4 

-30.1 
4 

99999.99 

96 SYRIA 
SYRIA 

-59 . 
68.6 

30. 
70.? 

319. 
303.8 

143. 
554.3 

73. 
550.9 

-574. 
2 

-114. 

97 TANZANIA 
TANZANIA 

-103.8 
-14.2 

-65.7 
-25.9 

-101.6 
-69.5 

-230.9 
-68.5 

-180.2 
-85.7 

-33.8 
6 

-8.7 

98 THAILANO -182. -92. -44. -76. -477. -325. -766. 

THAILAND -131.2 -201.7 -730.0 -733. R -7q3.4 6 

99 TOGO -3.6 -13.0 -5.7 113.1 -57.,' 99999.9999999.99 

lOGO -2.3 -3.0 -10.1 -10.0 -12.1 4 

101 TUNISIA 7. -4. -57. 25. -144. -289. -373. 

TUNISIA 50.1 54.9 234.1 320.7 196.8 2 
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TABLE A-5 (Concluded)
 

10? TURKf7Y 
T LIRK FY 

103 IIGANDA 
-14 t.2 
-(".5 

1?4. 
-? 1.3 

16.3 

582. 
-869.9 

40.5 

-545. 
-q36. 1 

-?0. P 

-1452. 
-I 207.6 

-44.2 

-145q. 
3 

31.9 

-2318. 

47.5 
UG)ANA -A. I -1 ).? -31.0 -36.0 -33.7 6 

105 OPPFA VOJL T 
IJPnEt VUl IA 

101, UPUGIAY 

C. P 
-1.1 

-I 

1.4 

-1.7 
9.. 8 

2.,t 
-6.5 
3 r.2 

-2.d 
-7.5 

-113.9 

-32.7 
-7.? 

-148.8 

09;9.9o0)qggg.99 
6 

-54.8 -68.0 
UPU06UAY - 4 -.-46.t -173. J -16.5 -192.9 1 

11 I1A IFVF 
7AIr 

I12 Z A PO 

-13fl.I 

-15. 
-258. 

-3' .5 
-?I.F 

-213. 

-164. 1 
-78.1 
135. 

-40)5.2 

-13.4 
13. 

-471.1 

4.5 
550. 

,9,49c).9 

4 
15.3 

9 9 9 9 99.99 

229. 
7A B-iIA -1.1 -? 6.7 -70.1) -107.7 -34.2 4 
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TABLE, A-6: POLLI _ataBa.e 

This table contains 	 records for 1(8 countries. The number 

before the countrv 	 name refer.s to t Ie ma.stLer ,I)C list (Table L). 

cOuntr1tname are, in1order, with SOlrC!s:The numbers fol lowiry the 

(9) 	 (6) 
a 	Life expectavv at birth. years. (UN ,Wrld Bank 

(25)O.D.C. 
, (6) 

* Infant mortality' per 1000 line births. (UN()) World Bank 

(25)O.D.C. 

(6) 
a 	Adult literacy rate, percent. (UN(10) World Bank 

O.D.C. (25)) 

* 	 Data consistency indicator for PQLL data (sue text) 

(7)
type.()* 	 BNL economy 

(Worid Bank ) 
a 	GDP per capita, 1976, U.S. S. 


Total energy, consumption per capita, 1975, kgce. (UN
 

(8). 
• 	 PopulatiOn, millions, 1975. (IMF 

* 	 This variable not used 

= 
* Geographical region: 1 = S. .frica, 2 N. Africa, 3 M. East, 

== 4 = S. Asia, 5 E. Asia, 6 Central. 

America and Caribbean, 7 = S. America, 
8 = Europe* 

= a Religion type: 	 1 Hindu and Bluddist, 2 = Christian, 
3 = Islamic, 4 = Mi:.:tures, 5 = Traditional 

= or Tribal, 9 Unknown 

Israel is counted as a European country 
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TABLE A-6
 

PQLI DATA BASE
 

I AFHANISTANTA3C. . . 06 160. 52. 14. 1 3 32 AL GI-PA 3. 116. 2) . 2 n 990. 754. 16.2 1 2 33 ANGL.LA 39. 233. 8. 1J 330. 174. 5.5 1 1 94 A2Fr4JUtiGrA.v) .3. 1 1 t550. 1754. 25.7 1 7 2 
6 BAHPAIN 63. 
 7P. 40. 2 0 9999.11819. 0.3 0 3 3
7 IIANqLAF)F r 41. 147. 22. 6 0 110. 2q. 00.4 1 4 3
9 13A RB A 0 S t:7. 29. )0. 3 1. 1510. 1175. 0.2 0 6 2
9 BFLIZF 47. ,4. 6P 7. 0 9999. 547. 999.9 0 6 910 5 Ft, 14 41. 130. 13. 6 0 130. 52. 3.2 1 1 911 1V , 4 P. 117. 40. 2 ') 3q0. 3)3. 5.- 1 7 212 HOTSWANA 50. )7 . 31. 6 0 999q.9 990 . 999.9 0 1 913 BQ,1A7IL 60. 109. 65. 1 0 1141. 670. 110.0 1 7 215 Pt-)k A 51. t,2.H. 6. 0 120. 51. 30.8 1 5 116 ppP UN1)I 43. 146. 1. 6 1 t). 13.12 3.P 1 1 517 FAi'lP;I;A 45. 13). 42. 5 1 9999. 16. 8.1 0 5 1tAmF1.!,',N 137.1 C 41. t7- 6 0 20n. In4. 7.6 1 1 919 CF'T.AF.FNp. 3H. l,0 . 7. 6 1 23 n). '4. 1.8 1 1 92) LfHAD 36. 160. 0. h 1 120. 30. 4.1 1 2 921 CFHILF 65. 64. [9. L [050. 765. 10.5 1 7 2

22 CHI NA (FLP 71. 20. 94. 1 0 1071. 1427. 16.3 1 5 823 C lOMlB I2A 62 l. 19. 3 0 630. tII. 24.2 1 7 224 rINGrI,PF. 44. 19. ?9. 2 0 520. 209. 1.4 1 1 9
25 r rST,\ r:VCA Ii. 38. 89 . 5 1 1041. 544. 2.0 1 6 226 CYPrUS 71. 27. 76. 6 1 1240. 1419. 0.6 0 3 227 Pr niINC': tFP 59. 61. 62. 5 7PO. 458. 4. 1 6 ?29 FCriApr.l. oO. (7. H. 2 1 640. 442. 7.3 1 7 229 FGYn T . . ," 05' tI 31. 280. 409 . 38.1 1 ? 330 FL. SALVAPrf: 5;. 36. 59. 6 1 490. 248. 4.1 1 6 231 FQ GuIINFA 44. 1OQ. 20. 6 9999.0 97. 999.9 0 1 932 [IHI(IPIA 3 . 123. 6. 6 0 29.100. 28.7 1 2 233 FIJI 70. 11. 64. 6 1 1150. 487. 0.6 0 5 534 (,ABIN 37. 204. 1. 2 0 30. 1070. 0.5 0 1 935 GAMB IA 40. 165. '. 6 0 170. 73. 0.5 0 1 336 GHANA 47. 111. 31. ( 0 580. 1,2. 10.1 1 1 9
37 GREECF 
 71. 23. 3. 3 1 2590. 2090. 9.1 1 9 238 GUATEMAI A 5"3. 75. 46. 5 1 630. 671. 6.5 1 6 230 G(INFA 41. 175. Q. 4 0 150. -2. 5.7 1 1 q
40 GUIYANA 65. 51. F;7. 4 0 610. 131. 0.8.0 7 9 
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TABLE A-6 (Continued)
 

41 hAITI 
42 H('hNUDAS 
43 HLIG(; KLrNC. 
44 INnlA 
45 INOCjNFS1A 
t6 IpAN 
47 IF AQ 
48 1ISPAF L 

49 TVNY COASI 

53. 
5. 

71. 
53. 
48. 
55. 
55. 
72. 
44. 

133. 
57. 
14. 

124. 
131. 
112. 

Ho. 
22.2 

14e. i 

22. 
50. 
A1. 
34. 
60 
41. 
oi;,, 
q4. 
15. 

6 0 200. 30. 

5 0 450. 221. 

3 1 ?11 l . 111. 
3 0 15,0. 221. 
• 1 240. 178. 
2 'J 1930. 1353. 

C0 1390. 713. 
1 3020. 2806. 

5 0 610. 366. 

4.7 1 6 4 
2.8 0 o 2 
4.5 1 5 9 

6?0.4 1 4 1 
135.2 1 5 3 
34.3 1 3 3 
11.5 1 3 3 
3.6 1 9 8 
7.0 1 1 9 

50 JA'AICA 
51 J0Pr)A N 
52 KErNYA 

70. 
53. 
50. 

20. 
78. 
74. 

83. 
42. 
27. 

4 1 1070. 
6 0 610. 
f f) 240. 

1427. 
408. 
174. 

2.L 1 6 2 
2.8 1 3 3 

13. 1 1 5 

53 KOPEA (RFP) 
54 KtJWAIT 

62. 
68. 

54. 
41. 

88. 
5'. 

1 0 670. 
2 115480. 

1038. 
3718. 

36.0 
1.1 

1 5 8 
1 3 3 

55 LAO POP 
56 LFS)TH,.; 
57 LFSiANON 

40. 
46. 
,3. 

175. 
13t,. 

5c. 

29. 
53. 
77. 

h 
6 
6 

0 
0 
0 

00. 63. 
170.0r999. 

9999. 923. 

3.3 1 5 1 
1.2 n 1 2 
3.2 J 3 5 

58 LID ERIA 
59 L IlYA 
60 MADAGASCAR 
61 MALAWI 
62 MALAYSIA 
63 MALI 
64 MALIA 
65 MAURIIAN ITA 
66 MAJRITIIJS 
67 MEXICO 
6P Mo( nCCr 
69 MZAlRI*UF 
70 NEPAL 
72 NICARAGUA 
73 NIGFR 
74 NIGEPIA 
76 PAKISTAN 
77 PANAMA 
78 PAPUA NEN G 

79 PARAGUAY 
80 PFRIJ 

45. 
53. 
42. 
4,2. 
64. 
38. 
71. 
3c. 
63. 
64. 
53. 
44. 
44, 
53. 
40. 
40. 
51. 
66. 
48. 
62. 
55. 

15 e . 
130. 

86. 
.. -. 
36. 

143. 
16. 

187. 
40. 
57. 
133. 
109. 
152. 

67. 
L1. 
160. 
125. 

4n. 
106. 
63. 
68. 

11. 
25. 
17. 

6 
IS. 
75. 
II. 
61. 
75. 
23. 
11. 
15. 
57. 

3. 
20. 
17. 
79. 
3?. 
PO. 
72. 

4 1 450. 
2 0 6310. 
6 0 200. 
6 1 140. 
2 1 960. 
6 0 100. 
:3 1 1450. 
4 1 140. 
6 1 700. 
2 0 10n0. 
It 1 540. 
6 0 170. 
6 0 120. 
5 0 750. 
6 n 16. 
2 0 380. 
3 1 170. 
3 1 1310. 
6 0 490. 
6 0 640. 
3 0 600. 

434. 
12(). 

71. 
56. 

',60. 
25. 

1156. 
108. 
275. 

L22L. 
274. 
Ih6. 
10. 

479. 
35. 
90. 

1R3. 
865. 
278. 
153. 
682. 

1.6 1 1 5 
2.5 1 2 3 
9.1 1 1 4 
5.2 1 1 5 
12.7 1 5 3 

5.8 1 2 9 
0.3 0 9 2 

1.4 1 2 3 
.9 0 4 5 

62.0 1 6 2 

17.2 1 2 3 
9.5 1 1 9 

12. Q 1 4 1 

2.3 1 6 2 
4.7 1 1 3 
77.1 1 1 q 
71.3 1 4 3 

1.7 1 6 2 
2.8 1 5 9 
2.6 1 7 2 
15.8 1 7 2 
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TABLE A-6 (Concluded)
 

81 PHIILL1.1INf.S 58. 70. 84. 3 0 410. 32 . 43.3: 1 5 2
 
A2 P(1T1.GAt (9. 39. 71. 3 1 1600. 913. 9.7 1 9 2
 
I31 TAR 47. 13S. [3. 2 0 1999.16423. 0.1 0 3 3
 
14 PHfl1-I)IA 52. 122. 3). 6 1 9999. 805. 999.9 0 1 9
 
85 P ANDA 41. 131. 18. 6 1 110. 14. 4.2. 1 1 2
 
86 SAUDI VRAfil6 -5. 15?. 14. ? 0 4480. 1398. 9.6 1 3 3
 
.97 SFNLGAt 40. 137. R. 9 0 30. 195. 5.1 1 1 9
 
8 SIfPkA LFCNF 44. 1 .,. 32. 4 0 200. 116. 3.1 1 1 4
 

99 SINGAPCRL 70. 13. 13. 1 1 2700. 2151. 2.3 1 5 9
 
-0 S0MALIA 41. 177. 19. 6 0 91. 36. 3.3 1 1 3
 
91 SPAIN (2. 11. 01. 1 1 2c20. 2147. 35.7 1 9 2
 
92 SP.I LANKA 67. 46 . 70. 5 1 200 127. 13.8 1 4 1
 
q3 SUt.A4 49. 122. 15. 6 0 ?90. lO. 15.9 1 2 3 
94 SUP I NAM 66. 30. 14. 4 1 1200. 2834. 0.4 0 7 5 
95 SW-AZILANO 44. 168. 36. 5 0 q99.q9 c) .0 , )9.9 0 1 9 
q6 SYPIA 56. 53. 44. 2 0 780. 477., 7.7 1 3 3 
97 TANZANI A 43. [65. 40. t. 0 1P). 70. 15L5.I 1 1 9 
98 THAI LAD 58. 47. PO. 6 C 3JP0. 284 "-3.0 1 5 1 
q9 Tt f-0 3f. 137. 1. 4 0 260. 65. 2.3 1 1 5 
100 T1INId) +T G5 67. 34. 91. 2 1 2240. 3132. 1.') 1 6 2 
101 rUNI SI P 54. 1OP. 17. 2 0 84 9. 447. 5. 1.2.3......... 
102 TUPKEY 56. 67. 52. 3 0 900. 630. 41.2 1 3 3 
103 UGANDA 50. 1o0. 32. 6 1 240. 55. 11.0 1 1 9 
104 UN] ARAt FA 47. 13P. 21. 2 0 1400.13533. 0.7 0 3 3 
105 UPPEP VL1A 36. 1a?. 4. 6 1 110. 20. j,62 1 1 9 
106 URULJGUAY 6. 9 O. 1 1 1390. 942. 2.8 1 7 2 
107 VFNELUUL A 65. 47. 80. 2 1 2570. P639. 12.4 1 7 2 
108 YFMEN AR 15. [58. 8, 6 1 250. 49. 6.0 1 3 3 
109 YFAFN POP 45. 98. 21. 6 0 280. 97. 1.7 1 3 3 
110 YUGOISLAVIA f, 3P. P4. 1 1 1680. 1930. 21.5 1 9 5 
111 ZAIRF 44. 132. 26. 4 0 140. 78. 25.4 1 4 2 
112 ZAMPIA 45. 159. 4b. 4 0 440. 504. 5.1 1 1 4 
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TABLE A-7
 

PQLI DATA
 

Life Ep t y irt nfant Hortality Adult Literacy Rate
 

(7),
 
(yeat), t 
 (perl o00live births), 


60 	 615
 
60 75 .1i 

8 1 14 	 b (b5) 

25 (75)Afghanistan 33 4 77)1 4 2)10~6 
1 - -3 26 10-12-Algeria 46 53 5, (70-75) 53 36 86 (65) 


32 39 38 24 203 9110- -	 3 (50)Angola 	 39'(70-75) - 24 (72) 
59 

-
93 (71) 93 

68 68 (70) 91 92 
65 68 (70-75) 62 59 59 

Argentina 	 90 (63) 90
-66 - - 35 (75) 35 ­
- - 6t (69-71)Bahamas 	 1 5 - ] 2 3 1 2 2 (6 1 ) / 402 2 Bahra n - - - - - 63 - - 78 - - 40 (71)r 


140 153 (60)
46 - - - 2 98 98 
Bangladesh 39 42 36 (70-75) 
 28 (7) 28 -! 4 96)
Barado 	 - - 97 (60) 8d65 (59-61) 69 ­

- - 7 ) 612) 340 - 1 8 (62)6) 802Belize 	 41 110I 13(1 4 - (
38 - 41 (70-75)Benin 


40 39 (60) 40
 - 77 (65) 157 ­
- - 47 (70-75) 48 -

Bolivia 	 33 (64) 3
97 - ­
- - 44 (70-75) 56 - - -

Botaw na 	 109 61 64 66 (70) 66
 -60 - 59(60-70) 6 1 7 -	 60 (62) 6Bhil 
Bra- 53 50 (70-75) 10 - 56 195-300052) 140 58 67 

42 13 15 (65) 150 10 0 41 (62) 42
Burundi - 45 !i42(70-71) 	 4(-127 (59) 150
45-
U) 61,zhita 60 -59 (70 70 ...	 60';

41 45
Cambodia 


- 1.1 - 2 7 (62) 7Cameroon 39 - 41 (70-75) 41 72 - 7 (62) 7 
Central Af. Emp. Con~~~~~~o,~~ - ,-S ) ' 0 -

o 160 (63-64) 160 - 15 6
418 '00 - 19o (60) 190 15 

-	 , 121O9,44 35 (70-75) 	 ,! 1..o37!- (62) 19,
6 (63)

34 39 32 (70-75) 1 8 -

Chad 	 56 84 90 88 (70) 88

125
64 68 63 (69-70) 63 79 56 (75)


Chile 	 85
25 54 82 -
China, Rep. of 64 11 - 81

70 31 14 ­
56 97 (73) 90 - 74 81 (73)

61 65 61 (70-75) 61 100

Colombia 	 20
180 - 50 16 (61) 

- 44 (70-75) 4 200 - 10 (60)
Congo, P.R. of 45 	 89 88 (73) 89
 

68 71 38 38 (75) 38 84 

66 11 63(62-64) 


- - 71 (73) 71 

Costa Ri/A 	 5 - - 76 (60) 76 
Cyprus 

Dominican Rep. 3 61 8 09-61) 58 101 43 43 (74) 96 - 5 67 (70) 68
 

69 67 (62) 6
 
60 100 70 66 (75) 66 67 


58 53 109 101 101 (74) 108 70
57 65 56 (62-74)
Ecuador 40 26 (60) 26
 

" -a 55 (76) 2 6
Egypt, Arab Rep. of 51 53 (60) 63 57 (71) 57
 
El Salvador

Cyprus 	 7158 76 58-uu 2-(7 . 55 51 6 7)

51 62 58 (60-61 ) 

- - 20 

- 53 (65) 165 ­
- 44 (70-75) 44 -

Eq. Guinea 	 - 6 (65) 6-
Ethopia 34 38 38 (70-75) 42 - - 84 (63) 162 

- - 64 (46) 64
 
Fii- - 70 (70-75) 70 - - 41 (75) 41 


3 (60-61) ­41 - 229 (60) 178 -
Gabon - -	 165 - - 6 (62) 10-- - 40 (70-75) 40 - -Gambia 	 2525 43 (0) 


40 24 23 (76) 23 80 82 84 (71) 

Greece 75 47 46 (73) 46
 

49 113 63 156 (60) 115 -
Ghana 

I69 
142 47 

72 69 
44 (70-75) 

(60-62) 72 84
 

48 57 49 (63-65) 53 92 75 75 (74) 38 

Guatemala 	 - 9 (65) 9175 

Guinea 140 - 41 (70-75) 41 156 - 216 (55) 

-

1 
87 (60) 87
 

Guyana - - 61 (59-61) 3 51 (72) 50 -
(71) 23
68 


50 200 150 - 115 10 20 23 
54 59 50 (70-75)
Haiti 


Data vintage is shown in parentheses for U.N. and UNESCO.
Note: 


1.00
 



TABLE A-7 (Continued)
 

PQLI DATA
 

Life Expectancy at Birth Infant MortalitY Adult Literacy Rate 
(years), 1! (per 1000 live births), m (M), r 

( 1 0 
Country WB U.N. (9) O1(25) W.B(6) (.N IOL(25) (6) ESCO( ) (25)U.N CD W.B. UNEC D 

60 75 60 75 6 

Hond-iras 43 56 54 (70-75) 55 52 34 34 (75) 103 47 61 45 (61) 4T 
1ong Kong 65 71 71 (71) 72 38 15 14 (76) 14 71 90 77 (71) 77 
India 49 57 41 (51-60) 49 139 122 122 (71) 129 24 36 33 (71) 34 
InJonesia 44 - 48 (60) 48 82 - 125 (62) 137 47 62 57 (61) 60 

Iran - 58 51 (70-75) 57 - 120 - 104 15 50 37 (71) 37 
Iraq - 59 53 (70-75) 53 - 104 33 (70-75) 104 15 26 24 (65) 26 
Israel 70 73 72 (75) 71 31 22 23 (58) 22 84 84 84 (61) 84 
Ivory Coast 36 44 44 (70-75) 44 - - 138 (58) 154 9 20 5 (62) 20 
Jamaica 66 71 65 (59-61) 68 52 20 20 (76) 20 82 86 82 (60) 82 
Jordan 49 54 52 (59-63) 53 54 22 36 (66) 97 36 62 32 (61) 32 
Kenya 43 50 49 (69) 50 - 51 51 (73) 119 - 40 19 (62) 20-25 
Korea, Rep. of 53 61 65 (70) 61 58 38 - 70 71 92 88 (70) 85 
Kuwait 58 67 69 (70) 69 - 44 34 (76) 44 - - 55 (70) 55 
Lao P.DR. 40 40 40 (70-75) 40 - - - 175 20 - 28 (62) 28 
Lesotho 38 46 46 (70-75) 46 - 114 181 (56) 114 - 40 59 (66) 59 
Lebanon 57 63 63 (70-75) 64 - - 14 (60) 59 - 68 - 86 
Liberia 37 44 45 (71) 45 - 159 159 (71) 159 9 15 9 (62) 10 
Libyan A.R. 45 53 53 (70-75) 53 - - - 130 - - 22 (64) 27 
Madagascar 36 44 38 (66) 44 69 53 102 (66) 102 - 40 33 (53) 39 
Malawi 35 41 43 (70-72) 43 - 142 151 (70) 142 - 25 22(66) 22 
Malaysia 52 59 65 (70-74) 68 69 35 33 (75) 41 23 60 55 (70) 53 
Mali 35 38 38 (70-75) 38 123 120 120 (60) 188 5 10 3 (62) 5 
Malta - - 71 (76) 70 - - 17 (76) 14 - - 66 (63) 83 
Mauritania 36 39 39 (70-75) 39 - - 187 (65) 187 5 10 11 (65) 11 
Mauritius - 63 (71-73) 63 - - 40 (76) 40 - - 61 (62) 61 
Mexico 56 63 65 (75) 65 74 50 55 (70-75) 66 62 76 74 (70) 74 
Morocco 
Mozanbiqe 

45 
36 

53 
44 

53 (70-75)
44 (70-75) 

53 
44 

149 
-

117 
91 

149 (62)
91 (65) 

133 
140 

17 26 
-

21 (7L)
11 (62) 

21
II 

Nepal 3b 44 44 (73) 44 - . .. . 152 10 19 12 (71) 13 
Netherlands Ant. - - 62 (66-70) 67 - 20 (73) 28 - - 92 (71) 93 

Nicaragua 46 53 53 70-75) 53 70 46 46 (73) 110 38 57 57 (61) 58 
Niger 36 39 42 (70-75) 39 200 162 200 (59-60) 200 5 - 1 (62) 5 
Nigeria 34 41 37 (65-66) 41 207 163 - 157 25 - 15 (62) 25 
Oman - - - 47 - - - 138 - - - -
Pakistan 42 51 51 (70-75) 51 142 113 124 (68) 139 16 21 1.(61) 16 
Panama 61 67 66 (70-75) 66 57 36 36 (76) 47 78 82 78 (70) 78 
Papua New Guinea 39 48 48 (70-75) 48 - - - 106 - 32 - 32 
Paraguay 54 62 62 (70-75) 62 90 74 39 (71) 65 84 81 80 (72) 80 
Peru 49 56 54 (t0-65) 56 92 65 58(72) 80 61 72 72 (72) 72 
Philippines 49 58 58 (70-75) 58 85 72 59 (74) 80 72 87 83 (70) 83 
Portugal 62 68 69 (74) 69 78 38 39 (75) 39 62 70 71 (70) 71 
Qatar - - 47 - - - 138 - - 10-15 
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TABLE A-7 (Co"cIud~d) 

PQLI DATA 

Life Expectancy at Birth Infant Mortality Adult Literacy Rate 

(years) , v, 31c000 liv !'rt)) n r 

n r,( N (9) (25) (b) (9) (25)'! (6) (10)ODC(25) 
U.. V.(jB5)1.N. DC W 8. 'UNESCO OC 

60 175 67 

Rhodesia 7 -4 552- 52 uo-5)j 52 - 12(1 12- 3 
Rwandi 3t, 41 ; 1 (70-75). - 133 127 (70) 133 I10 23 16 (62) 36 

Saudi Arabia 37 45 45 (70-75)) 45 " - - 152 t - -! 12 (62) 15 

Senegal
Sierra Leone 

36 I40
36 44 

40 
4 . 

(70-75
(70-75)1 

40
4.4 

31931 
-

158 93q(00
- -

159 ,15
136 77 

10j1
15 

1(60)
7 (63) 

5-10
10 

Singapore 63 70 b8 (70) 71 35 i14 1 (76) 12 - 75 b9 (70) 15 

Somalia 
Spain 
Sri Lanka 

35 
68 
63 

41 
72 
68 

(70-75) 
72 (70) 
66 (67) 

.! 
72 
68 

-

44 
57 1 

-

12 
5 

-

11 (76) 
45 (72) 

177, 
11 
47 

-
87 

50 1 (62) 
941 90 (70) 
18 f78 (71) 

5 
90 
81 

Sudan 
Surinam 

41 
-

49 
-

49 C00-75 
65 63) 

49 
66 

1591 132 94 (56)
30(66) 3 

185 
-

35 (66)
84(64) 

15 
84 

Swaziland - - 4.. - - 168 - - 36 

Syrian Arab R. 46 54 57 (70) 57 31 22 22 (72) 114 30 53 40 (70) 40 
Tanzania 37 45 I 41 (67) 4.4 190 - 163 (67) 367 17 63 28 (67) 28 
Thailand 49 58 56 (60) 61 49 27 26 (76) 89 68 82 79 (70) 79 
Togo 34 41 35 (61) 4 127 121 127 (61) 163 :310 32 16 (70) 16 

Trinidad & Tobago 
Tunisia 

62 
46 

70 
54 

66 (70) 
54 (70-75) 

66 
55 

I 45 
74 

38 
63 

34 (75) 
125 (69) 

31 
135 

-
-

90 
55 

92 (70) 
24 (66) 

92 
32 

Turkey 49 57 54 (66) 57 - - 15 (67) 119 40 55 51 (70) 51 

Uganda 43 50 50 (70-75) 50 160 - 160 (59) 360 25 25 35 (62) 35 
Un. Arab Em. 
Upper Volta 

-
32 

-

38 j 
-
32 (70-75) 

47 
38 

-
182 

-
-

-
;(2UO-75 

138 
l82 

I 
7 -

21 (68) 
1 (62) 

21 
5-10 

Uruguay 67 70 69 (63-64) 69 47 48 49 (75) 49 90 91 90 (63) 9u 
Venezuela 57 65 65 (70-75) 65 54 46 45 (75) 49 65 82' 76 (71) 82 

Yemen A.R. 37 45 45 (70-75) 45 1-60 - 155 10 i 01 3 (62) 10 
Yemen P.D.1. 
Yugoalavia 

37 
62 

I5 
68 

45 (7075 
68 (70-72)i 

45 
68 

-
88 

40 
43 

-
36 (76) 

15536 -77 30 27851 83 (73)(71) 2784 

Zaire 40 44 44 (70-75) 44 104 304 ( 15-58)360 - 15' 31 (62) 31 

Zambia 39 45 ,45 (70-75)1 44 " - 259 (50) 15',' 431 43 47 (69) 47 
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