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ABSTRACT

This report describes the results of further analyses of the
relationships between energy and indicators of economic and social
development in Less Developed Countries. Policy implications for
energy development assistance are drawn. This work is a continuing
part of a broader effort to provide analytical support for policy
development in the energy assistance programs of USAID. This re-
port is a companion volume to the preliminary analysis previously
published.
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EXECUTIVE SUMIARY

This report describes the results of quantitative analyses of
the relationships between energy and development indicators for Less
Developed Countries (LDCs). The purpose of this analysis is to pro-
vide insight on energy-economic-social relationships that will be
useful in the formulation of both energy-specific and overall devel-
opment assistance policy. This work is a continuation of an analysis
previously performed. That analysis had shown strong relationships
between energy consumption and both economic outputs and quality of
life indicators in a cross-sectional analysis.

The analyses in this study have centered upon:

(1) the use of time-s:ries data to delineate energy-econonic
relationships, and

(2) an examination of social, economic, and energy-related
indicators to investigate patterns of social and economic
development and the quality of life.

The scope of the work covers all developing countries, and a
data base on eighty-six of them was compiled for conducting this
analysis. These countries were organized by type of economy (agri-
cultural, industrial, balanced, etc.) and per capita income level,
with a dividing point of $250 per year between high and low income
LDCs. The data coverage and quality ranged from acceptable for the
major economic and energy indicators to poor and partial for some

other indicators. In particular, noncommercial energy consumption

data is of very limited coverage and contains many discrepancies.

ix



Accordingly, the analyses have concentrated on commercial energy
consumption, for which good data is available. Detailed sectoral
energy and economic data were available for 16 countries, and these
were subjected to further analysis. Major data sources used included
World Bank economic data and United Nations energy consumption and
demographic data. Sectoral energy data were taken from International
Energy Agency reports.

The statistical techniques of regression analysis and factor
analysis were used to examine relationships between energy con-
sumption and indicators of social and economic development. These
techniques can accurately determine correlation between variables.
Correlation is a measure of the degree to which variables vary to-
gether, but does not indicate causality of the relationships discov-
ered. A significance revel of 5 percent was used for all hypotheses
tested. That means there is at most a 5 percent chance of wrongly
stating two variables to be correlated when they really are not.

The major results and policy implications which we have drawn
from the results obtained in this analysis and our previous analysis
are:

e Energy consumption and economic and social developnent are
closely related, and the o0il price rises in the 1970's slowed
the economic development of the LDCs. Therefore, it can be
inferred that energy assistance is a legitimate and useful

way of promoting economic development.

e The outpur of the agricultural sector of LDCs economies in-
creases much more with increased energy inputs than of the



other sectors of the economy. Therefore, the agricultural
sector nay be an attractive option for energy assistance.

e Different LDCs respond differently to energy input, thus
energy assistance programs must be tailored to each country's
needs and abilities.

e HNearly all countries follow a common pattern of development,
in which increases in energy consumption, economic output
and social welfare go hand-in-hand. Therefore, a broad
based assistance program that includes various sources of
energy should be pursued.

e Consideration should be given to using the strength and
stability of the energy/econony/development relationship
in a country as a factor in determining the quantity and
type of assistance to be rendered.

In detail, the study revealed that per capita energy consumption
and Gross Domestic Producc (GDP) increase together within the major-
ity of LDCs. Those few LDCs where GDP and energy consumption showed
little relationship almost all had very low incomes, below $250 per
capita per year. LDCs with per capita incomes above $250 show in-
creasing GDP as energy consumption increases.

The size of increase in GDP per capita as energy consumption
increcased varied among LuCs. However, none of the possible factors
we examined (level of GNP, urbanization, economy type, energy and oil
sclf-sufficiency in oil importers, geographic region, culture) could
explain the differences.

Sectoral GDP and energy consumption also increased together in
most nations studied for each of the three sectors examined: indus-

try, transportation, and agriculture. Surprisingly, this growth is

not related to the population growth of the LDC; normalizing sector
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output and energy consumption by population actually masks the
trends.

Perhaps the most interesting result is that a unit increase in
energy consumption appears to have by far the greatest impact in
agricultural output. The increase in agricultural productivity
frequently exceeds that of both industry and transportation by a
factor of 10 or more, for example, in Brazil, Egypt, India, Korea,
and ilexico. This result has significant policy implications: in
many countries encrgy assistance to agriculture may be a most attrac-
tive option.

The drive towards industrialization being followed by many LDCs
may thus not represent the best use of available eénergy resources in
terms of cconomic development, However, increasing agricultural pro-
ductivity requires the increased availablity of machinery and skilled
labor, and often results in a net decrease in agricultural employ-
ment. In fact, the proportion of the labor force engaged in agri-
culture is declining in every nation examined. The workers displaced
from agriculture must be Provided with alternative employment 1f dis-
tress and social unrest are to be avoided. Therefore sectoral energy
assistance to agriculture nust not only be closely coordinated with
other agricultural programs, but must be accompanied by other pro-
Brams to provide economic employment for displaced laborers. An

integrated approach to developnent is essential.
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Noncoamercial energy (i.e., energy which is not commercially
traded) is a traditional source of fuel in most LDCs. However, as
total energy coasunption and GDP increase over time, noncommercial
energy consumption remains stagnant. Thus, noncommercial energy
appears to have little role in economic growth. Most commercial
energy is nonrenewable, and, therefore, energy assistance should be
broad basad to include other than renewable energy sources. Although
noncumuercial energy is used primarily in subsistance living, it is
also used as an {ndustrial fuel in several LDCs.

The analysis of quality of indicators showed that all indicators
(health, cultural, economic) improved together, rather than some set
increasing before the other change. Because of this fact, indices
other thaﬁ the Physical Quality of Life would be equally indicative
of societal change. A few countries do show exceptional patterns
of development; Sri Lanka, for example, has a hizh quality of life
associated with low economic development, and Mauritania has a low

qQuality of life but hizh econonmic development.
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1.0 INTRODUCTION

This report describes the results of quantitative analyses of
the relationships between energy and development indicators for Less
Developed Countries (LDCs). The purpose of this analysis is to pro-
vide insight on energy-economic-social relationships that will be
useful in the formulation of both energy-specific and overall devel-
opment assistance policy. This work is part of a broader effort to
provide analytical support for policy development in the energy
assistance programs of USAID, and forms a continuation of analyses
previously performed.(l) This document mus¢ he regarded as a
companion to the earlier work, which found strong energy-economy and
energy—quality of life relationships, in a cross-sectional analysis.
It also indicated that these relationships are influenced by cultural
factors.

The analyses in this study have centered upon:

(1) the use of time-series data to delineate energy-economic
reiationships, and

(2) the examination of social, economic, and energy-related
indicators to investigate patterns of social and economic
development and the quality of life.

Relative to detailed development planning, there i1s an important need
to look at energy-economic relationships in developing countries in

detail. The objective is to discover specific areas in the economy

of a developing country where energy development cun have a major

(1)The MITRE Corporation, Energy and Development: A Preliminary -
Analysis of Less Developed Countrles, MIR-79W00216, 1979.
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impact on economic and social progress. This analysis 1s intended to
fcrm a foundation upon which energy development planning may take
plac'. The scope of the work covers all LDCs, and a data base cover-
ing 86 was used in these analyses (Table 1-I).

The previous study used regressioun techniques to perform
cross—sectional analyses based on published data. This work goes

beyond the previous study in three respects:

e Unpublished data sources, including AID's computerized data
bank, were used as well as published material.

¢ This expanded data base made possible the use of time-series
(rather than cross-sectional) analyses of economic questions,

¢ More sophisticated techniques (factor analysis) were used in
the quality of life analyses.

The data base is felt to be more accurate and reliable than that
used in our previous analysis. It should be’noted that the data on
noncommercial energy consumption is sparse and contains many discrep—
ancies. Therefore, the analyses have concentrated on commercial
energy consumption, for which good data is available, although nom
commercial energy has been subjected to some analysis (Chapter 5),

In particular, the use of within-country, time-series analysis redu-

ces problems of inter—comparability of data collected in different

*As a part of this study, the structure of the AID Data Bank
relating to energy has been examined, and recommendations have been
made to AID for improvements and expansions of energy coverage
(Mendis, M., An LDC Energy Data Base for USAID, The MITRE
Corporation, WP-80W00128, 1980).




TABLE 1-1

86 LDCs USED IN THE ANALYSIS

Afghanistan
Algeria
Argentina
Bangladesh
Barbados
Benin
Bolivia
‘Brazil
Burma
Burundi
Cambodia
Cameroon
Central African Empire
Chad

Chile

China (Rep.)
Colombia
Congo, P.R.
Costa Rica
Dominican Republic
Ecuador

El Salvador
Ethiopia
Fiji

The Gambia
Ghana
Greece
Guatemala
Equatorial Guinea
Guyana
Honduras
Hong Kong
India
Indonesia
Iran

Iraq

Israel
Ivory Coast
Jamaica
Jordan
Kenya

Korea (Rep.)
Lebanon

Liberia
Libya
Madagascar
Malawi
Malaysia
Mali

Malta
Mauritania
Mexico
Morocco
Nepal
Nicaragua
Niger
Nigeria

Oman

Panama

Papua New Guinea
Paraguay
Peru
Philippines
Qatar
Rhodesia
Rwanda

Saudi Arabia
Senegal
Sierra Leone
Singapore
Somalia
South Viet-Nam
Sri Lanka
Sudan

Syrian A.R.
Tanzania
Thailand
Togo

Tunisia
Trinidad & Tobago
Uganda

Upper Volta
Uruguay
Venezuela
Zaire

Zambia



countries. However, it must be noted that the level of aggregation
and accuracy of the data may obscure details of importance to
development policy formulation. Such potential hazards have been
identified in the text. The value of the statistical analysis is, of
course, dependent upon the quality of the data. We believe that the
conclusions of the study are valid and represent a significant
advance over our previous work.

The countries used were grouped on the basis of categories used
by Brookhaven National Laboratory(z) and the World Bank.(3)

These categories are the same as those used in MITRE's previous
study. BNL uses six economy-type categories: Industrialized, 0il
Exporter, Balanced Growth Economy, Primary Commodity Exporter, Agri-
cultural Exporter, and Other Agricultural. The World Bank divides
LDC's into low and high income groups, with $250 per year per person
being the dividing line.

This report consists of six chapters. Chapter 2 describes the
ma jor results obtained, and the relevance of these to assistance
policy formulation. The strengths and weaknesses of the analysis and
describing areas where further investigations would be most fruitful

are also discussed.

(Z)Palmedo, P., Nathans, R., Beardsworth, E., Hale, S., Energy
Needs, Uses and Resources in Developing Countries, Brookhaven
National Laboratory, BNL 50784, 1978.

(3wor1d Bank, World Development Report, 1978,




Chapters 3, 4, and 5 cover the economic analyses. Chapter 3
describes the aggrégated analyses conducted, 1.e., those based upon
data at the individual country level, while Chapter 4.discusses the
sectoral analyses, where data for economic sectors within given coun-~
tries is used. Both chapters discuss data sources, and describe the
questions investigated and the results obtained. Chapter 5 discusses
the role of noncommercial energy in development, and includes sup-~
porting statistical analyses.

Chapter 6 describes the quality of life analyses. The meaning
of the term "quality of life" is discussed, and possible indicators
are analyzed. Relationships of the quality of life to energy, eco-
nomic and social development are investigated.

Appéndix A contains selected tables of results which were felt
to be ton bulky for the main text. Appendix B contains listings of
data bases and Appendix C briefly describes the statistical methods

used.
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2.0

from

are:

POLICY IMPLICATIONS
The major results and policy implications which we have drawn

the results obtained in this analysis and our previous analysis

Energy consumption and economic and social development are
closely related, and the oil price rises in the 1970's slowed
the economic development of the LDCs. Therefore, it can be
inferred that energy assistance is a legitimate and useful
wry of promoting economic development.

The output of the agricultural sector of LDCs economies
increases murh more with increased energy jnputs than of the
other sectors of the economy. Therefore, the agricultural
sector may be an attractive option for energy assistance.

Dif ferent LDCs respond differently to energy input, thus
energy assistance programs must be tallored to each country's
needs and abilities.

Nearly all countries follow a common pattern of development,
in which increases in energy consumption, economic output and
social welfare go hand-in-hand. Therefore, a broad based
assistance program that includes various sources of energy
should be pursued.

Consideration should be given to using the strength and
stability of the energy/economy/development relationship in a
country as a factor in determining the quantity and type of
assistance to be rendered.

The remainder of this chapter is .devoted to a discussion of the

reasoning behind these conclusions.

In order to discuss development, it is necessary to decide on a

definition. At a very general level, development can be viewed as a

process of increasing the variety of choices or options open to a

society and to the individuals living in it. In practice, this

increase in variety has been achieved by economic growth and improved



social welfare. Economic growth results in an increased level of
commercialization within the society. Thus, subsistence agriculture
1s replaced by cash-crop agriculture, with the cash veing used to buy
(and hen:e stimulate production of) a varilety of goods and services.
Increased production of commercial goods and services results in
increasing specialization of production and division of the labor
force. Improved social welfare both results from economic develop-
ment, because extra wealth 1s available for services such as health
care and education, and contributes to further economic growth by,
for example, reducing chronic illness and raising the education and
skill level in the population.

Development, in the analyses described here, has been measured
by indicators of economic growth (such as the Gross Domestic Product)
and by quality of life indicators (relating to health, education,
nutrition, housing, and ownership of consumer goods) such as cars and
TVs. These indicators are open to the charge that they measure de-
velopment according to a Western model. This is to some extent true,
if only because development {s, in itself, largely a Western concept.
Insofar as wealth and health, etc., can be regarded as goods in them-
selvés, this concept of development is sound. It must be noted that
economic growth need not imply industrialization, and that most LDCs
are too poor to have experienced the disbenefits of affluence such as

industrial pollution.



There is a clear need for a definition of development in terms
which are not culture-bound. Such a definition must necessarily
precede the formulation of suitable measurement techniques.

With our choice of development indicators, our analyses have
shown strong correlations between energy censunption and economic
output, for both the rural economy and for individual economic
sectors. The overall energy/economy correlation holds for about
80 percent of the LDCs examined, and the strength of the correlation
is proportional to the level of economic output per capita. The
causality of the relationship involved is indicated by the finding,
in the previous study, that the economi~ growth rates of non-oil-
exporting LDCs d;opped by an average of over 50 percent after the oil
price increases of 1973, while the growth rates of oil-exporting LDCs
increased over 20 percent on the average.(l)

This indicates that increased energy supplies can foster eco-
nomic development in LDCs, and that energy assistance is therefore a
legitimate development assistance option.

The examination of the relationships between sectoral economnic
production (in agriculture, industry and transportation) and energy
consumption have shown that there are generally strong correlations
between sectoral economic output and sectoral energy consumption. In
particular, energy consumption is more closely correlated to sectoral

economic output than to population —- normalization by population

(1)The MITRE Corporation, Energy and Development: A Preliminary
Analysis of Less Developed Countries, MTR-79W00216, 1979.

9



actually masks the trends observed. This is most likely due to
changes in labor force.

The slope of agricultural output when regressed against energy
consunption in agriculture is very steep, nmuch steeper than the cor-
responding slopes ifor the industrial and transportation sectors in
all countries analyzed. This indicates %hat the agricultural sector
of LDCs may particularly benefit from incr.ased energy inputs.
Therefore, the agricultural sector may prove to be a good point for
applying energy assistance initially. Clearly, energy assistance in
this area must be carefully integrated with other agricultural and
rural development projects.

In this context, the drive towards industrialization being
pursued by many LDCs may be a misapplication of resources. In the
face of possibly limited availability and certain high cost of com—-
mercial energy, the agricultural sector has an apparent advantage in
terms of the economic benefits obtained from energy use.

It has been estimated that total LDC energy consumption will
increase at about 3.5 percent annually until 2000.(2) Such a growth
rate, although starting from a low initial level, would clearly have
a negétive impact on worid energy availability. In contrast, U.S.

energy consvmption is likely to grow only at about half this rate.

(Z)Palmedo, P., Nathans, R., Beardsworth, E., Hale, S., Energy
Needs, Uses and Resources in Developing Countries, Brookhaven
National Laboratory, BNL 50784, 1978.

10



The relationships between the Physical Quality of Life Index
(bzsed on longevity, adult literacy and infant mortaliry) and energy
consumption and economic output discovered in our previous analy-
sis(l) were confirmed. These relationships seem to be stable over
time, at least for the period 1960 to 1975, as shown in Figures 2.1
and 2.2, where the heads of the arrows represent the 1975 positions,
and the tails represent the 1960 positions of the countries. Fronm
these figures, it appears that energy consumption is a more "reli-
able" indicator of development than is economic output.* This may
be because energy consumption is a physical measure, while apparent
econonic output depends, for instance, upon fluctuating exchange and
inflation rates, and international commodity prices. Consideration
should theréfore be given to using the commercial energy zonsumption
per capita as well as (or perhaps instead of) the more usual GDP per
capita as a quick measure of development.

Figures 2.1 and 2.2 provide some evidence for the existence of
a "take-of f" point in the development process, in that countries
towards the upper right corner ("more developed”) exhibited greater,
more consistent growth than did those towards the bottom left ("less

developed”).

(1) The MITRE Corporation, Energy and Development: A Preliminary
. Analysis of Less Developed Countries, MTR79W00216, 1979.

In the sense that the countries examined show a more consistent
pattern in Figure 2.1 than in Figure 2.2.

11
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gome countries do not conform tO the energy/economy/physical
quality of life relationships which hold for the majority of coun-
tries. The countries which do not show a good energy/econony rela-
tionship are mostly (83 percent) jow income (below $250 per capita
annually). These countries may indeed be belov the "¢ gke-of £ point.

The reasons for the lack of correlation are not clear from our
analyses. In many cases, neighboring nations with apparently similar
objective conditions (climate, culture, state of development, type of
econony, etc.) have experienced nuch more consistent progress. Fig-
ure 2.3 shows an exanple of an LDC with high correlation between en~
ergy cqnsumption and econonic output (the Republic of Korea); Figure
2.4 shows an example of a country with low correlation (Kenya).

1t may be that the causes of stagnant OT erratic energy/economy/_
development relationships can legitimately be addressed by energy
assistance programs such as infrastructure development; on the other
hand, the causes may lie deep within 2 country's social, political
and economic structure, and may therefore be effectively beyond the
reach of assistance ef forts. Galbraith(h) theorizes that the cul-
tural accommodation of the mass of the population to poverty, and
the expectation of continuing poverty, ijg a major hinderance tO the

ability of LDCs to effectively utilize development assistance. We

e
(4)J.%. Galbraith, The Nature of Mass Poverty, Harvard University

press, 1979.

14



ST

1973 U.S. DOLLARS

450

400

350

300

250

200

150

100

KILOGRAMS OF COAL EQUIVALENT
FIGURE 2-3

EXAMPLE OF A MIDDLE INCOME LDC WITH HIGH CORRELATION
BETWEEN ENERGY CONSUMPTION AND GDP

REPUBLIC OF KOREA

™
LEGEND:® = 10BS
| PLOT OF GDPCAPTA*ENERGYC ®
a )
°®
B ™
— °®
)
°®
°®
= °®
°®
°®
M
®
— )
°®
u i L 1 : 1 | 1 | | | | 1
200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400



9T

1973 U.S. DOLLARS

190

180

170

160

150

140

130

120

110

100

LEGEND: ® = 10Bs
PLOT OF GDPCAPTA*ENERGYC

®
o
i S
o
- o
o
B o o
o
o
o
—~ ®
i | 1 I i 1 1 1 | | 1 i 1 | | 1 1 i i i 1 I !
112 116 120 124 128 132 136 140 144 148 152 156 160

KILOGRAMS OF COAL EQUIVALENT

FIGURE 2-4
EXAMPLE OF LOW INCOME LDC WITH LOW CORRELATION
BETWEEN ENERGY CONSUMPTION AND GDP
KENYA




feel that a detailed examination and comparison of several nations
with differing energy/economy/development patterns would be likely to
prove most instructive in elucidating the determinants of the dynam-
mics of development, and in providing guidance for energy assistance
policy formulation.

Clearly, the observed differences in the energy/economy/
developnent relationships of different countries indicate the need
for carefully tailoring energy assistance policies to the needs and
abilities of individual countries.

It seems reasonable to infer that a country with poor correla-
tions between energy consumption and economic production may require
different types of assistance from a country which has good corre-
lations. In the latter case, the energy-economy system would appear
to be working smoothly, and therefore it is likely that increased
energy supplies could be effectively utilized in economic production.
In the former case, assistance in infrastructure development might be
more appropriate, so that the country could more effectively use ex-—
isting resources. As noted above, such differences between countries
may be caused by factors which are deeply embedded in the countries'’
social and cultural structures. Such differences would be extremely
hard to address with an outside assistance program. The resolution
of this question is of importance for policy formulation.

It is also reasonable to infer that the overall effectiveness

of energy assistance may vary with the strength and stability of the

17



energy/economy/development relationships of the recipient country.
Put another way, it seems that a given amount of assistance would
have greater overall benefits in a country with stable, positive
growth patterns than in one where these patterns were erratic or
confused.

Finally, we started the quality of life analysis with a hypoth-
esis that a country could, so to speak, choose social developuent or
economic development, and therefore that social indicators would be
more correlated among themselves than they would be correlated with
economic indicators. This hypothesis was not verified. All indica-
tors of development seen to increace more~or-less together. While
the causality is not clear, this result seems to indicate that de-
velopment is essentially a unified process, in which all facets of a
nation's life advance in concert. In this context, countries such as
Sri Lanka and Mauritania can be viewed as performing variations on a
common theme.

Therefore, energy assistance policy should attempt to follow a
balanced program which does not single out particular sectors, energy
resources, activities or classes for prolonged special attention (the
importance of agricultural development notwithstanding), because it
appears that one facet of life in an LDC cannot develop indefinitely

without requiring or causing development in other areas.
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3.0

3.1

AGGREGATE ENERGY AND ECONOMIC DEVELOPMENT

This chapter describes the analysis of the following questions:

Is an increase in commercial energy consumption per capita
accompanied by an increase in productivity per capita in
LDCs?

What factors affect the variations of energy consumption
relative to productivity between nations?

Is an increase in investment per capita accompanied by an
increase in productivity per capita in LDCs?

Conclusions

The major conclusions of the analysis of aggregate energy and

economic development are:

3.2

Per capita commercial energy consumption and GDP per capita
are significantly and positively correlated over time within
countries for most LDCs.

The correlation between commercial energy consumption and GDP
per capita is significantly higher for countries with higher
GDPs. High income LDCs (above $250 GNP per capita) have
closely correlated energy consumption and GDP, while low
income LDCs (below $250 GNP per capita) commonly show little
relationships between commercial energy consumption and GDP.

All oil exporters have highly correlated energy consumption
and GDP.

Approach

Productivity in any country is a function of the level of inputs

of capital, labor, and energy. This portion of the analysis examines

how a country's total productivity, as measured by gross domestic

product, is affected by energy consumption, and by increases in capi-

tal, as measured by gross domestic investment.
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To investigate energy-economic relationships, a series of bhasic
functional forms were hypothesized. These forms were then trans-
formed to allow their estimation by regression analysis. Each nation
for which sufficient data was available was individually examined.
The relationship between GDP and GDI was alsv examined using rezres-
sion analysis.

Subsequent portions of the analysis examined the coefficients
obtained from the regression analysis to determine what factors
affected across country differences. The two coefficients examined
were the slope and the coefficient of determination. The coefficient
of determination is the square of the correlation coefficient and
indicates what portion of the variation (sum of squares) for GDP is
attributable energy consumption. It thus provides a measure of how
closely to enérgy consumption and GDP are linked. The slope of the
regression line measures the change in GDP which accompanies a unit
change in energy consumption. It should be noted, however, that
regression analysis in no way implies causality.

3.3 Data

The quality and quantity of available time series data imposed
some limitations on the number of nations which could be analyzed.
Appendix B-l contains the data used in this analysis, transformed to

a standard format. Only Less Developed Countries (LDCs) are includ-
ed. Western Europe, the United States, Canada, Australia, New

Zealand, Japan and the Communist bloc are excluded.

20



Gross Domestic Product (GDP) was chosen as a measure of produc-
tivity since it represents the total final output of a country's
economy. Gross National Product (GNP) in contrast includes foreign
output as well as domestic. GDP data were taken from World Bank
data.(3) GDP was normalized to 1973 U.S. dollars using the impli-
cit GDP deflators and exchange rates presented in this document.
Since the World Bank data included only the years from 1960 to 1973,
International Monetary Fund data(6) was used to augment the time
series. In those cases where the IMF statistics diverged signifi-
cantly from the World Bank data, the years subsequent to 1973 were
omitted from the analysis.

Gross Domestic Investment (GDI) measures the net increase or
decrease iﬁ inventories of capital goods. This data was drawn from
the World Bank and normalized in the same manner as GDP. The IMF
statistics did not include GDI, so GDI has not been analyzed beyond
1973.

Per capita energy consumption data were taken from the United
Nations.(7,8) Even though these documents were published by the
same organization, in a number of cases, the time series showed large

discrepancies. For example, the first document gave a 1973 per

(3)The World Bank, World Tables, 1976.

(6)The International Monetary Fund, International Financial Sta-
tistics, April 1979.

(7)United Nations, World Energy Supplies 1950-1974, 1976.
(8)ynited Nations, World Energy Supplies 1973-1978, 1979.
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capita commercial energy consumption of 10,313 kilograms of coal
equivalent for Kuwait. The second gave only 5,460 for the same year.
For this reason, Kuwait was omitted from the analysis. Similar dis-
crepancies occurred for several other nations.

The GDP and GDI data were normalized by the country's population
to make across country comparisons possible., Population statistics
used were obtained from the United Nations. These data sometimes
differed appreciably from World Bank population statistics.

Aggregate time series data were compiled for a total of 84
nations.

3.4 Models Tested

Table 3-1 shows the energy—economic models tested. Four basic
analyses were performed. The first tested three models for GDP
energy consumption relationships, the second analyzed GDP-GDI rela-
tionships. The third and fourth analyses examine the results of the
previous two to determine across country patternsSe.

GDP per capita was expressed as a function of energy consumed
per capita using the following models:

Linear Model: GDP/capita = a * b (energy/capita)

Multiplicative Model: GDP/capita = a (energy/capita)b or log
(GNP/capita) = ap + bplog (energy/capita)

Exponential Model: GDP/capita = a b (energy/capita) or log
(GDP/capita) = a3 + b3 (energy/capita)

Since each of these models fit the data reasonably well and none

appeared significantly better than the others, the linear model was
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TABLE 3-1

AGGREGATE ENERGY-ECONOMIC MODELS TESTED

Dependent Independent Number of
Analysis Variable Variable Countries Tested
First ADDITIVE
Analysis (Dependent) = a+b (Independent) GDPCAPTA ENERGYC
MULTIPLICATIVE b
(Dependent) = a (Independent) log (GDPCAPTA) log (ENERGY 83
Individually
EXPONENTIAL
(Dependent) = ab(Independent) 1og (GDPCAPTA) ENERGYC
Seconc ADDITIVE
Aralysis | (Dependent) = a+b (Independent) GDPCAPTA GDICAPTA 81
Individually
Third ADDITIVE R2E log (GNP)
Analysis
MEANS SLOPEE by BNL Type
R2E by Region
by Culture
ADDITIVE SLOPEE GNP by BNL Tvpe
" EXPONENTIAL SLOPEE LENSUF by BNL Type
EXPONENTIAL SLOPEE OILSUF by BNL Type
ADDITIVE SLOPEE LOILSUF
SLOPEE URB
Fourth ADDITIVE R2I GNP
Analysis .
MEANS SLOPEI by Region
R2I by BNL Type
by Culture

tle Symbols:

CDPCAPTA = Per capita GDP, 1973 U.S. dollars
PR
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Per capita commercial energy consumption (kilograms of coal
Per capita Gross Domestic Investment, 1973 U.S. dollars
Coefficient of determination for energy-GDP regressions
Slope of energy-GDP regressions

Gross National Product per capita, 1973 U.S. dollars
Percent self-sufficiency in energy, 1972

Percent self-sufficiency in energy, 1972

Percent self-sufficiency in oil, 1972

Percent of populatior. living in urban areas, 1975
Coefficient of determination for GDP-GDI regressions

Slope of GDP-GDI regressions

Economy type, as categorized by Brookhaven Natrional Laboratory
Geographical region

Culture, as measured by religion
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used for subsequent analyses. The linear model avoids the assumption
of indefinite rapid growth implied by the multiplicative and exponen-
tial models.

It must be stressed that regression analysis does not indicate

causality. GDP/capita was expressed as a function of energy consump-
tion per capita to allow the examination of what GDP would be associ-
ated with increased energy consumption. The linear relationship

GDP/capita = a + b (energy/capita) could also have been
expressed as:

(energy/capita) = a' + b’ (GDP/capita).

The two slopes are related ag follows:

bb' = r2
vhere r2, the coefficient of determination, measures the proportion
of the variation in the dependent variable attributable to the inde-
pendent variable. This coefficient varies between 0 and 1, and is
the same regardless of whether energy consumption or GDP is the inde-
pendent variable,

The relationship of GDP and GDI was expressed solely as a linear
model. Sufficient data was available to study 81 nations.

Tn'the third analysis, the coefficient of determination of the
energy regressions was compared with GNP across all countries. This
tested whether energy use was more crucial to further development in
the richer or the poorer LDCs. The slopes of the regression lines,

which measure the intensity of productivity to a unit increase iu
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energy consumption, were compared with GNP, 01l and energy indepen-
dence, organization, economy type, region, and culture, Slopes were
analyzed only for those narions where a statistically significant
relationship between energy and GDP had been demonstrated. Both the
slopes and coefficients of determination are actually sample esti-
mates with associated variances. This analysis, and the subsequent
analysis, has not included this additional source of error. The
analysis should therefore be interpreted as indicating basic trends,
rather than providing definitive statements,

Since GDI is not a major focus of this study, the fourth part of
the analysis was abbreviated. The coefficient of determination was
compared with GNP across countries. The slope, 1i.e., intensity of
productivity relative to investment, was compared by region, economy
type and culture,

3.5 Results

Table A-1 (in Appendix A) shows the results of the first analy-
sis; testing three models for energy-GDP relationships by country.
The results are summarized below:

¢ The additive model of GDF per capita versus energy

consumption per capita is statistically significant for

64 out of 83 nations studied.

® The multiplicative model is statistically significant
for 66 out of 83 nations studied.

®* The exponential model is statistically significant for
64 out of the 83 nations examined.

® Although one particular model may be occasionally perferable
for an individual nation, across countries all models appear

equally suitable.
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o Coefficients of determination for those nations where a

statistically significant relationship exists are usually
very high; .80 or more.

e In almost all cases (76 of 83) the relationship between
energy consumption and GDP is positive; GDP per capita
increases as energy consumption per capita increases.

Table A-2 (in Appendix A) shows the results of the second
analysis, the per capita GDI/GDP time series regressions. The major
results are:

e GDI per capita and GDP per capita show a statistically
significant positive correlation in 56 out of 81 nations.

¢ In two nations, Mauritania and Liberia, GDI per capite and
GDP per capita show a statistically significant negat:ve
correlation.

¢ In those nations where a significant positive correlation
occurs, intensities are almost always greater than one (52
out of 56 nations); a unit increase in GDI per capita is
accompanied by a larger increase in GDP per capita,

The results of the analyses of the coefficients of determinatior
and slopes of the regression lines are shown on Tables 3-II and
3-II1. These results are summarized below:

e Nations with a higher GNP show a closer fit with both
energy consumption and investment to GDP. This rela-

tionship increases with the log of GNP,

e The slope, i.e., intensity of GDP to energy, is not
significantly related to either GNP or degree of

urbanization.

e Intensity of GDP to energy is significantly and positively
correlated to both energy self-sufficiency and oil
self-sufficiency in oil exporting LDCs. There is no
significiant relationship for other economy types among LDCs,.

o Energy consumption and GDP are most closely correlated in the
industrialized LDCs and least correlated in the low income
agricultural LDCs. Intensities of GDP to energy also vary by
economy type, but not sufficiently to be statistically
significant.
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TABLE 3-II

ANALYSIS OF ENERGY AND INVESTMENT INTENSITIES

Dependent  Independent  Number of Intercept Slope r2 P Significance
Variable Variable Countries - a b Level of Regression
R2E LGNP 83 -0.4659 0.1867 .3736 .0001

R2I LGNP 80 -0.3648 0.1577 .2323 . 0001
SLOPEE GNP 65 0.5458 0.0000 .0064 .5276
SLOPEE GNP & (BNL=1) 0.4778 0.0001 .0556 . 6530 NS
SLOPEE GNP 16 (BNL=2) 0.6591 0.0000 .0036 .3260 NS
SLOPEE GNP 7 (BNL=3) 0.3546 0.0002 .4754 .0865 NS
SLOPEE GNP 7 (BNL=4) 0.5137 -.0004 .1505 .3899 NS
SLOPEE GNP 6 (BNL=5) -.7345 0.0029 .3462 .2193 NS
SLOPEE GNP 20 (BNL=6) 0.6577 -.0003 .0090 .6913 NS
SLOPEE LENSUF 44 0.6486 0.0430 .0559 .1224 NS
SLOPEE LENSUF 5 (BNL=1) 0.5172 -.1143 .0352 .7626 NS
SLOPEE LENSUF 14 (BNL=2) 0.1202 0.3013 .5344 .0030
SLOPEE LENSUF 6 (BNL=3) 0.4423 -.0202 .0660 .6231 NS
SLOPEE LENSUF 5 (BNL=5) 1.0190 0.0618 .0130 .8550 NS
SLOPEE LENSUF 11 (BNL=6) 0.4138 -0.725 .0430 .5406 NS
SLOPEE LOILSUF 22 0.5011 0.1214 .2491 .0181
SLOPEE LOILSUF 4 (3NL=1) 0.5477 -.1363 .1013 .6817 NS
SLOPEE LOILSUF 14 (BNL=2) 0.1850 0.2409 .3969 .0157

Insufficient data for other BNL TYPES.

SLOPEE URB 59 0.6034 .0428 . 0003 .8911 NS
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TABLE 3-111

HEAN SLOPES AND COEPFICIENTS OF DETERMINATION FOR ENERGY INTENSITY

Number of

Standard

Number of Standard Number of Standard
BNL Type Countries Mean Error of Region Countries Mean Error of [| Culture Countries Mean Error of
Mean Mean Mean

1 SLOPEE 6 0.5582 0.0970 1 SLOPEE 17 0,6425 0.1820 1 SLOPEE 2 0.2873 0.0763

R2E 6 0.9233 0.0185 R2E 17 0.6346 0.06532 R2E 2 0.6393 0.2594

2 SLOPEE 16 0.6876 0.1527 2 SLOPEE 7 0.7143 0.3551 2 SLOPEE 25 0.6174 0.0767

R2E 16 0.8362 0.0316 R2E 7 0.6923 0,0886 R2E 25 0.8204 0.0302

3 SLOPEE 7 0.4963 0.0612 3 SLOPEE 5 0.3501 0.0971 3 SLOPEE 11 0.5194 0.2436

R2E 7 0.8103 0.0759 R2E 5 0.8382 0.0273 R2E 11 0.8050 0.0366

4 SLOPEE 7 0.3779 0.1041 5 SLOPEE 10 0.4865 0.0603 5 SLOPEE 5 0.6914 0.2282

R2E 7 0.6987 0.0669 R2E 10 0.8463 0.0363 R2E 5 0.6909 0.0746

5 SLOPEE 6 0.5698 0.3177 6 SLOPEE 11 0.5485 0.1332 9 SLOPEE 17 0.5233 0.1542

R2E 6 0.8030 0.0708 R2E 11 0.7816 0.0568 R2E 17 0.6631 0.0599
6 SLOPEE 20 0,5829 0.1495 7 SLOPEE 10 0.5576 0.0900
R2E 20 0.6410 0.0510 R2E 10 0.8671 0.0252




e Although intensities of GDP to energy and coefficients of
determination vary by region, most of the variations are not
statistically significant., The only exception is that the
coefficient of determination for Region 1, Southern Africa is
lower than that for Regions 5 an' 7; East Asia and South
America.

e Variations of intensities of GDP to energy and coefficients
of determination by culture are not statistically
significant. All culture types had very large standard
errors in coefficients of determination so that no
comparisons could be made.

3.6 Discussion

This analysis shows that in general aa important relationship
exists between energy consumption and development, and also between
investment and development. These relationships hold over time
within the majority of LDCs.

Although many of the results of the previous section appear
confusing, several basic patterns do emerge. First, the more
advanced LDCs almost invariably show a very strong relationship
between per capita energy consumption and economic growth. Figure
3-1 shows the energy-GDP time series for the Republic of Korea from
1960 to 1977. The coefficient of determination is very high
(0.9541). Productivity more than tripled over this time period, and
energy consumption increased still more rapidly. The investment-GDE
time series, although not shown, has a similar shape. Higher income
LDCs, such as Korea, characteristically have a close fit between
productivity, energy consumption and investment.

By contrast, low income LDCs usually show little relationship

between energy consumption and GDP. Figure 3-2 illustrates the
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energy-GDP time serles for a typical low income LDC, Kenya. The
coefficient of determination 1s only .0609, far lower than Korea's
.9541. Energy consumption and GDP show little relationshin. Both
remained relatively stagnant from 1960 to 1977 in comparison to the
rapid growth of Korea. Kenya does show a close relationship between
investment and GDP. However, the coefficient of determination,
6721, 1s still substantially lower than Korea's .9226.

In general there are few countries with no significant correla-
tion between GDP and energy consumption; only 18 out of the 83 exa-
mined. Table 3-IV lists these 18 countries. Several features are
immediately apparent. First, most follow the pattern set by Kenya.
They are low income, with a GNP per capita below 250 U.S. dollars in
1973. The only exceptions are Jordan, Uruguay, and Zambia, with per
capita GNPs of $340, $950, and $340 respectively. Most have primari-
ly agricultural economies. Zambia is a primary exporter. A large
group are African. With the exception of Jordan and Uruguay, all are
predominantly rural. The majority of these nations also show no
significant relationship between investment and GDP.

These results appear to indicate that development follows a
general trend. Among very poor nations, productivity is relatively
stagnant. Energy consumption and investment change erratically, with
little relationship to productivity. A possible explanation for this
is that energy and investment mav be consumed in subsistence rather

than production. A well known example is the use of petroleum
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TABLE 3-1V

COUNTRIES WITH LOW CORRELATION BETWEEN GDP AND ENERGY CONSUMPTION

OBS CNTRYNO COURTRY SLOPEE SIGNIFR R2E SLOPEI SIGNIFI R2I REGION BHNLTYPE CULTURE GNP URB FENSUF OILSUF
1 1 AFGAANISTAN 0.0270 N 0.0657 -0.2297 N 0.0318 3 6 3 90 0.12 S. 14 0.00
2 10 BURNA 0.5961 N 0.0971 0.u4921 N 0.1066 5 6 1 80 0.22 0.92 0.98
3 LR BURUNDI 0.7707 N 0.1925 0.2736 N 0.0018 1 6 5 80 0.04 0.00 0.00
L} 12 CAMBODIA 3.2502 N 0.3326 3.4902 S 0.7376 5 . 1 70 0.23 . -

5 14 CENT.AF.ENP. 0.1437 N 0.1728 -1.6338 N 0.2559 1 6 9 160 0.36 0.07 0.00
6 30 GANBIA,THE 0.2507 N 0.1956 2.9092 S 0.6120 1 S 3 130 . - -

7 34 GUINEA,EQ 0.1121 N 0.0803 0.5883 N 0.1427 1 6 9 110 0.20 . -

8 47 JORDAN 0.4045 N 0.2631 1.0772 N 0.2184 3 6 3 340 0.56 0.00 0.00
9 48 KENYA 0.4577 N 0.0609 2.3682 S 0.6721 1 6 5 170 0.11 0.03 0.00
10 56 NADAGASCAR -0.0495 N 0.0172 0.8452 N 0.1831 1 6 4 150 0.18 0.03 0.00
1 65 REPAL 0.2878 L} 0.1325 - - 4 6 1 90 0.05 0.06 0.00
12 8y SONALIA -0.06590 N 0.0173 0.5070 ] 0. 1453 1 6 3 80 0.28 0.00 0.00
13 85 SOUTHVIELINAN 0.0014 ] 0.0017 0.2581 N 0.0709 - . - 160 . - .
14 87 SRILANKA 0.1253 N 0.0396 2.6884 S 0.6771 q 5 1 120 0.28 0.05 0.00
15 89 SUDAN -0.1045 N 0.1799 0.4695 ] 0.0478 2 6 3 130 0.13 0.01 0.00
16 100 URUGUAY 0.0838 N 0.1578 0.8720 S 0.4150 7 1 2 950 0.81 0.04 0.00
17 103 ZAIRE -0.097s N 0.0065 0.6853 S 0.3676 1 8 2 180 0.26 0.29 0.00
18 104 ZANBIA 0.1260 N 0.2143 0.1177 N 0.0220 1 4 q 430 0.37 0.58 0.00



Products in domestic cooking and lighting, as opposed to industrial
uses. The middle income nations show a rapid growth in energy con-
sumption, investment and GDP.

The oil-exporting nations form a distinct subgroup. All oil ex-
porters have highly correlated energy consumption and GDP per capita.
Figure 3-3 shows the energy consumption and GDP time series for Iran.
The slope of the time series for oil exporters is closely and posi-
tively correlated with the logarithm of both energy self-sufficiency,
and oil self-sufficiency. Since energy exports make a substantial
contribution to the productivity of these nations, this trend should
not be surprising. Energy intensity does not appear to be related to
0il or energy independence in any other group of LDCs,

The relationship between energy and productivity following 1973
may in fact be changing. Unfortunately, the years from 1974 to the
present for which energy and GDP data are available are too few for
an adequate time series analysis. MITRE's previous analysis of
cross—sectional data did show a large increase in inflation and a
lowering in economic growth rates of non-oil exporting LDCs following
1973, (1)

Although this analysis points out ma jor trends in development, a
great deal of unexplained variance remains. The models used to exam-

ine energy intensities provided little insight, except in the case of

(1)The MITRE Corporation, Energy and Development: A Preliminary
Analysis of Less Developed Countries, MITR-79W00216, 1979.
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oil exporters. Neither urbanization, GNP, energy independence,

oil independence, economy type, culture, nor geographic region (as
defined in Chapter 2.0) appear to have a statistically significant
impact on the efficiency of energy use. A more detailed examination
of a selected subgroup of LDCs emphasizing social factors could pro-
vide greater insight into variations in energy intensity.

Unlike most low income LDCs, ten low income nations (GNP below
$250) do show a close positive correlation between GD? and energy
consumption. They are listed in Table 3-V. Of these, three are oil
exporters - Bolivia, Indonesia and Nigeria- and one, Mauritania, is
a primary exporter. The majority, six, have low income agricultural
economies. All but two are African. Almost all (8 out of 10) also
show a significant correlation between GDI and GDP. In contrast, in
those countries where energy consumption and GDP are not related, GDI
and GDP are usually also not related. The ten nations of Table 3=V
all stand at the beginning of the development process. With the
responsiveness their economies appear to show to energy consunption,

these nations may be especially suitable for energy assistance.
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TABLE 3-v

LOW INCOME LDCS WITH HICH POTENTIAL BENEFIT FROM ENERGY ASSISTANCE

0BS CNTRYNO COURTHY SLOPEE SIGNIPP R2E SLOPFL SIGNIPI R2T REGION BELTYPZ CULTURE GNP OURB EuSUP OILSOP

.

7 BOLIVYIR c.6842

1 S 0.9107 0.530i N 0.0150 7 2 2 230 0.37 3.39 2.87
2 13 CARLERUON 1.1538 S 0.8095 3.4902 s 0.7376 1 6 9 250 0.24% . .

3 26 ETHIOPIA 0.6991 S 0.8500 4a.4776 s 0.91338 2 6 2 90 0.11 0.03 0.00
L] 40 INDOHESYIA 0.3816 s 0.7497 2.7864 S 0.947S S 2 3 130 0.19 48.26 s_70
S 57 BALAUI 1.4686 s 0.8022 4.8569 S 0.6917 1 6 S 110 0.06 0.08 0.00
6 61 RAUORITANIA 0.45SS S 0.7924 -0.9892 s 0.2998 2 L] 3 200 0.11 9.00 o0.00
7 68 NIGEZRIA 1.3761 s 0.8585 3.4776 S 0.0732 1 2 9 210 0.29 29.71 37.82
8 79 RWANDA 1.5909 s 0.5695 2.1299 | 0.0706 1 6 2 70 0.08 . .

9 92 TANZARIA 0.5a28 S 0.7777 1.997¢ S 0.8301 1 6 9 130 0.07 0.04 0.00
10 98 UGANDA 0.6456 S 0.8530 2.6166 S 0.6800 1 6 9 150 0.08 0.13 o0.00



INTENTIONALLY
LEFT




4.0

4.1

SECTORAL ENERGY AND ECONOMIC DEVELOPMENT

This chapter describes the analyses of the following questions:

® Is an increase in sector energy consumption accompanied by an
increase in sectoral GDP for the following sectors: indus-
try, transportation, and agriculture?

¢ Do any of these sectors tend to have a higher productivity
increase accompanying a unit energy consumption increase than
the other sectors across countries?

¢ Does the intensity of energy consumption vary between nations
for any of the sactors? 1If so, how? Are there any visible

patterns?

® Is growth in agricultural productivity related to decreases
in the percentage of the labor force in agriculture?

¢ Is growth in industrial productivity related to growth in the
non-agricultural labor force?

Conclusions

The major conclusions of this chapter are:

e Sectoral GDI and sectoral energy consumption are closely
correlated for all three sectors - industry, transportation,
and agriculture - in most nations studied.

¢ Total sectoral GDP and energy consumption are more closely
related than per capita GDP and energy consumption in almost
all sectors in all nations studied.

e The increase in sector productivity per unit energy consumed
is by far the highest for the agricultural sector, frequently
exceeding both industry and transportation by a factor of 10
or more.

® Industrial GDP-energy consumption intensities are not signifi-
cantly affected by level of GNP, importance of industry to
the economy, growth in industry, or size of the labor force
outside agriculture.

e Transportation GDP-energy consumption intensities are not
significantly affected by level of GNP, degree of urbaniza-
tion, population density, or percent self-sufficiency in
petroleum.
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e Agricultural GDE-energy consumption intensities are signifi-
cantly and negatively related to the proportion of the labor
force in agriculture. As the labor force shrinks, the
agricultural productivity per unit of energy consumed
increases. However, intensities are not significantly re-
lated to the percent contribution of agriculture to the GDP,
or to population density.

e Agricultural GDP is strongly and positively correlated to the
number of tractors owned in most nations. The number of
tractors owned is also strongly and positively correlated to
energy consumption.

4.2 Approach

The previous chapter demonstrated the close relationship between
gross domestic product and commercial energy consumption within most
LDCs. In fact, however, the level of economic activity in any nation
is the sum of the production of a variety of products, each requiring
energy as well as other inputs. This chapter examines three of the
major sectoral components of GDP: industry, transportation, and
agriculture.

Functional relationships between sectoral GDP and energy con-
sumption have been determined through regression analysis. Total
sectoral GDPs and per capita sectoral GDPs were separately examined
for each nation. As in the previous chapter, the second step of the
analysis was an examination of the coefficients generated to deter-
mine whether any across-country or across—sector patterns emerged.
Since one sector, agriculture, showed a much higher increase in-

productivity per unit energy input than the remaining sectors, ad-

ditional time series regressions were performed for it.
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4.3 Data

Sectoral energy consu.ption data exist for 16 nations (Interna-
tional Energy Agency).(g) These nations are listed in Table 4-I.
They have been stratified by three variables: geographic region,
economy type, and religion.

Unfortunately, the distribution of these countries by strata
makes patterns among nations difficult to discern. Eight of the six~-
teen countries are oil exporters, and another four are advanced non-
agricultural. Each of the categories, primary exporter; advanced
agricultural; low-income non-agricultural; and low-income agricul-
tural contains only one country. The effects of economy, region and
religion are therefore confounded and so cannot be assessed.

The quality of the data poses further limitations on the analy-
sis. A major handicap is the lack of energy consumption data for the
agricultural sectors of eight of the nations. A ninth nation,
Argentina, has data for only three years, precluding any analysis.

Many of the energy consumption time series show very large
perturbations which are unlikely to be due to annual fluctuations.
For example, in Algeria, the industrial sector is stated to have
consumed 162,000 metric tons of oil equivalent energy in 1969. The
following year consumption more than tripled to 575,000 metric tons.

In 1971, at 560,000 metric tons, little change occurred, but the next

(9) International Energy Agency, Workshop on Energy Data of Develop-
ing Countries, Volume II, 1978.
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TABLE 4-1

STRATIFICATION OF COUNTRIES FOR
DETAILED SECTORAL ANALYSES

Economy Primary Advanced Advanced Low Income Low Income
Region 011l Exporters Exporter Non-Agricultural | Agricultural | Non-Agricultural | Agriculturzl
South and Mexico ) Argentina (C)
Central America Venezuela (c) Brazil ()
. Columbia (C)
Caribbean Jamaica (C)
North Africa Algeria (1)
Egypt (1)
South Africa Nigeria (0) Kenya (0)
Middle East Iran $§ (1)
Saudi abia (I)
South Agia India (B)
East Asia Indonesia (1) Korea (B) Thailand (B)

RELIGION CODE:

o~MOm™

Buddhist or Hindu
Christian

Islamic

Other




year consumption was halved, to 276,000 metric tons. Aberrations of
this magnitude make the quality of the data and therefore of the
analysis questionable,

The economic sectoral data also had some problems. The total
GDP time series data used in the previous chapter were taken from the
World Bank.(3) To ensure compatibility with the previous analysis,
the World Bank data were also used for the sectoral GDP time series.
Since these data stopped at 1973, the time series were supplemented
with data from the United Nations.(10) In most cases, the time
series matched quite closely, but for several nations discrepancies
appeared. In this case, the United Nations data were adjusted by a
multiplica;ive factor so that the two time series matched.

4.4 Models Tested

Table 4-I1 shows the energy-economic models tested in this por-
tion of the study. The first anslysis examines basic formulations of
sectoral Gross Domestic Product and energy consumption relationships.
The second analysis examines the parameters determined for these re-
lationships. The third analysis expands the study of a critical
sector — agriculture.

The first analysis examines the relationship between sectoral :
GDP and energy consumption for industry, transportation, and agricul-
ture. All relationships are postulated to be linear. The exponen-

tial and multiplicative models also examined in the previous chapter

(5)The world Bank, World Tables, 1976.

(10)The United Nations, Yearbook of National Account Statistics,
1977.
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TABLE 4-II

SECTORAL ENERGY MODELS TESTED

Dependent Independent Number of Countries
Analysis Variable Variable Analyzed

INDS 79 ENERGYI 16
INDSCAP ENICAP 16
First Analysis TRANS 70 ENERGYTR 16
Regressions TRANSCATP ENTRCAP 16
AGRI 70 ENERGYA 8
AGRICAP ENACAP 8
LSLOPEI GNP 16
SLOPEI PI 76 16
SLOPEI RATIOPI 15
LSLOPEI NAL 70 8
Second Analysis LSLOPETR GNP 12
Analysis of LSLOPETR URB 12
Intensities - SLOPETR DENSITY 11
SLOPETR OILSUF 12
LSLOPEA AL 70 7
LSLOPEAA RATIOAL 7
SLOPEA PA 76 7
SLOPEA DENSITY 7
Third Analysis AGRI 70 ENERGYA 8
Agriculture AGRI 70 TRACTORS 8
ENERGYA TRACTORS 8
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TABLE 4-II (Continued)

SECTORAL ENERGY MODELS TESTED

Variable Symbols:

INDS 70
INDSCAP
TRANS 70
TRANSCAP
AGRI 70

AGRICAP

ENERGYI
ENICAP
ENERGYTR
ENTRCAP
ENERGYA

ENACAP

SLOPEI
LSLOPEI
SLOPETR
LSLOPETR
SLOPEA
LSLOPEA

GNP
PI 76

RATIOPI
NAL 70
URB
DENSITY
OILSUF
AL 70
RATIOAL
PA 76

TRACTORS

Gross Domestic Product for the Industrial Sector
(millions of 1970 U.S. dollars)

Per Capita Gross Domestic Product for the Industrial
Sector (1970 U.S. dollars)

Gross Domestic Product for the Transportation Sector
(millions of 1970 U.S. dollars)

Per Capita Gross Domestic Product for the Transportation
Sector (1970 U.S. dollars)

Gross Domestic Product for the Agricultural Sector
(millions of 1970 U.S. dollars)

Per Capita Gross Domestic Product for Agriculture
(1970 U.S. dollars)

Energy Consumed by Industry (millions of metric tons
of o0il equivalent)

Per Capita Industrial Energy Consumption (metric tons
of o0il equivalent)

Energy Consumed by Transportation (millions of metric
tons of oil equivalent)

Per Capita Transportation Energy Consumption (metric
tons of oil equivalent)

Energy Consumed by Agriculture (millions of metric
tons of oil equivalent)

Per Capita Agricultural Energy Consumption (metric
tons of oil equivalent)

Slope of INDS 70 * ENERGYI regression

Log of Slope of INDS 70 * ENERGYI regression
Slope of TRANS 70 * ENERGYIR regression

Log of Slope of TRANS 70 * ENERGYTR regression
Slope of AGRI 70 * ENERGYA regression

Log of Slope of AGRI 70 * ENERGYA regression

Gross National Product (1973 U.S. dollars)
Proportion of Gross Domestic Product Attributable to
Industry, 1976

PI 76 - PI 60

Proportion of Labor Force not in Agriculture, 1970
Percent of Population Living in Urban Areas, 1975
Population Density

Percent Self-Sufficiency in Petroleum, 1972
Proportion of Labor Force in Agriculture, 1970

AL 70 - AL 60

Proportion of Gross Domestic Product Attributable to
Agriculture, 1976

Number of Tractors in Country
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are here omitted. In part this decision stems from our earlier dis-
covery that any of the three models adequately explain GDP-energy
consumption relationships, Since the remainder of Chapter 3.0 used
the linear relationship, this chapter also uses it. The linear sec-
toral regressions show a high coefficient of determination, indicat~
ing that the model is indeed adequate.

Both per capita and total sectoral trends are examined. The op-
timum normilization factor would have been the size of the sectoral
labor force. Unfortunately this data was not available year by year
for any of the nations studied, The labor force may increase more
rapidly than the total population in some sectors, and it invariably
declines in one - agriculture.

The second analysis examines the slopes of the total sectoral
GDP versus energy consumption regressions. The per capita sectoral
regressions are not examined since their coefficients of determina-
tion are almost invariably appreciably lower than those of the corre-
sponding total sectoral regressions. The slopes were compared with a
variety of factors hypothesized to explain variations in each sector,

The third analysis examines the impact of a second variable,
tractors owned, on agricultural GDP. This variable was selected
since it serves as a replacement for human labor, which is known to
be decreasing over time. Tractors alsc represent a form of capital
investment. Along with other farm machinery, for example harvesters,
tractors consume petroleum products, and so account for a portion of
the increase in energy consumption seen in the sector.
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4.5 Results

Table A-3 (in Appendix A) shows the results of the sectoral time

series regressions applied to the sixteen nations for which data were

available. The major results are:

Industrial GDP and energy consumption show a strong linear
relationship in all 16 nations studied. Coefficients of de~
termination range from .65 to .97. Per capita industrial GDP
and energy consumption also show a statistically significant
linear relationship in 15 of 16 countries, but in all coun-
tries, the correlation is lower than for the corresponding
total industrial GDP - energy regression.

GDP attributable to transportation and energy consumption by
transportation are significantly and linearly correlated in
11 of the 16 nations. In the remaining five -Algeria,
Argentina, Egypt, Jamaica and Korea — there is no significant
linear relationship. Again, the per capita regressions, sig-
nificant for 7 countries, have in all cases a lower correla-
tion than the corresponding total sector regression.

Due to data limitations, agricultural sector regressions
could only be performed for eight nations. The total sector
regressions were significant in six of these nations. In
both Iadia and Venezuela there is no statistically signifi-
csnt relationship between energy consumption and agricultural
GDP. Per capita sectoral regressions in all cases but one
had lower correlations than the total sector regressions.

In each of the six nations in which agricultural GDP and
eneryy consumption were significantly related, the increment

in agricultural GDP per unit energy consumed was far higher
than the increment in transportation or industrial GDP for

the same amount of energy consumed. In four of the six coun-
tries the increment was higher by a factor of 10 or more; in

the remaining two it was more than double.

Table 4-I1I1 shows the results of the analysis of the sectoral

GDP-energy counsumption intensities. The results are summarized

below:
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TABLE 4-111

ANALYSIS OF SECTORAL GDP-ENERGY CONSUMPTION INTENSITIES
: . P Signilcance
Dependent Independent Number of Intcreept [ Slope A N
Sector Variable Variable Data Values a b ! RH“E'Q‘
ceression
Industry LSLGPEN GNP 16 6.539 -0.000577f -.0790 .2916 NS
LSLOPE] PI 76 16 1332.897 [-1400.665 .1081 .2137 NS
SLOPEIL RATI10PI 15 932.961 -93.965 .0148 .6658 NS
LSLOPE] NAL 70 8 6.227 0.1361 .0008 .9476 NS
(a
Transportation ) 1.STOPETR GNP 12 - 4,786 0.000269 .0435 .5155 NS
LSLOPETR URB 12 4.740 0.5382 .0316 .5804 NS
SLOPLETR DENSITY 11 163.148 0.0826 .0369 .5713 NS
SLOPETR OILSUF 12 161.911 0.6102 .0372 .5479 NS
Agriculture® | 1sropEa AL 70 7 14.143| -8.267 .5986 L0412
LSLOPEA RATIOAL 7 23.875 -16.562 4868 .0813 NS
SLOPEA PA 76 7 32852.518 {-19743 441 .0035 .9002 NS
146 | 118.572 .6435 .0300(c)
SLOPEA DENSITY 7 -913.1%4% .

(a)

Includes only those nations
and productivity was proven
(b) :
Includes only those nations
and productivity was proven

(o)

for which the relationship between transportation energy consumption
to be statistically significant.

for which the relationship between agriculture energy consumption
to be statistically significant.

Statistical significance appears to be caused by one country; therefore, this result should

probably be ignored.




e The size of increment in industrial GDP per unit e
sumption does not appear to be a function of the c
proportion of GNP attributable to industry, the gr
proportion of GNP attributable to industry, or the
the non-agricultural labor force.

e The incremental transportation GDP per unit energy
tion is not significantly correlated to GNP, degre
ization, population density, or petroleum self-suf

e The incremental agricultural GDY per unit energy c
i{s not significantly correlated to the rate of dec
agricultural jabor force, or the proportion of GNP
able to agriculture. 1t is significantly correlat
population density, but this result appears to be
The incremental GDP is significantly and negativel

nergy con-—

ountry's
owth in
size of

consump-
e of urban-
ficiency.

onsumption
line of the
attribut-
ed to
spurious.

y correla-

ted to the proportion of the labor force in agriculture.

Table 4-IV provides the results of the additional ana
agriculture. Basic results are:

e Agricultural GDP is significantly and positively ¢

lysis of

orrelated

to the number of tractors owned in five of eight nations

examined.

e Agricultural energy consumption and number of trac

tors owned

are significantly and positively correlated for six of the

eight nations studied.

The analysis of the previous éhapter showed that ther
important relationship between economic output and energy
over time within LDCs. This chapter has shown that this r
holds with three major sectors of the economy —-- industry,

tation, and agriculture.

e 1s an
consumption
esult also

transpor-

Although all three sectors show a strong increment in GDP cor-

responding to a unit increase in energy consumption, this
ship is strongest by far within the agricultural sectoT.

this is a result which has important implications for the

relation-
We feel

formulation

of energy assistance policy (see below and Chapter 2). Although
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TABLS 4-1V

AGRICULTURAL PRODUCTIVITY REGRESSIONS

Number of P Significance
Country l)\j'pc'n(llsm lnScpgnbdlcm Data Intercept Sl(tw)pc Lgcvcl of
ariabic ariablc Values a Regression
Brazil AGRI70 ENERGYA 9 -210.841 P4606,545 .9768 .0001
AGRI70 TRACTORS 9 -1761.368 0.0429 .9931 .0001
ENERGYA TRACTORS 9 -0.0573 10.00000171 .9840 .0001
Egypt AGRI70 ENERGYA 9 428.574 ]D1948.946 .8173 .0008
AGRI70 TRACTORS 8 ~715.320 0.1455 .9799 .0001
ENERGYA TRACTORS 8 -0.00590 0.00000297 .8554 .0010
India AGRI70 ENERGYA 8 19986.558 3389.656 .1881 .2831 NS
AGRI70 TRACTORS 8 20571.126 0.0106 .2145 .2478 NS
EMNERGYA TRACTORS 8 0.2098 [0.00000291 .9868 .0001
Kenya AGRI70 ENERGYA 8 444,706 1595,123 .,6675 .0133
AGRI70 TRACTORS 8 691.187 -0.0280 .1165 .4080 NS
ENERGYA TRACTORS 8 0.0761 {-0.00000475] .0128 .7897 NS
Korea AGRI70 ENERGYA 6 1984.174 [125108,.627 . 9642 .0005
AGRI70 TRACTORS 7 2439,.528 0.9419 .7625 .0103
ENERGYA TRACTORS 6 0.00346 0.00000790 .8298 .0115
Mexico AGRI70 ENERGYA 10 1563.874 7176.487 .7809 .0007
AGRI70 TRACTORS 9 2563.045 0.0102| .6006 .0142
ENERGYA TRACTORS 9 0.1776 [0.00000153 .8285 .0007
Thailand AGRI70 ENERGYA 10 1081.290 1405.543 .7621 .0010
AGRI70 TRACTORS 9 1613.626 0.0403} .7667 .0020
ENERGYA TRACTORS 9 0.4491 [0.0000233 .8404 .0005
Venezuela AGRI70 ENERGYA 8 1190.268 1-48307.739 | .4117 .0863 NS
AGRI70 TRACTORS 8 467.876 0.0181| .3366 .1317 NS
ENERGYA TRACTORS 7 0.0118 |-0.00000019{ .1771 .3471 NS




agriculture consumes relatively small amounts of energy compared to
the two other sectors, growth in productivity is quite rapid. Incre-
mental increases in economic output per unit energy consumed are
therefore very high.

In addition to increased energy consumption, each sector is also
experiencing shifts in labor force. The labor force may grow more
rapidly or more slowly than population, or may even decline within a
given sector. Normalizing sector output and energy consumption by
population may actually mask trends. This effect was shown by the
per capita sectoral regressions, which invariably had lower correla-
tion coefficients than the total sectoral regressions.

The most striking example of the relationship of the labor
force to economic output changes is agriculture. The World Bank(3)
showed that the percentage of the labor force in agriculture
decreased in every nation of the world between 1960 and 1970. In
some nations the decline was quite large; from 55 to 45 percent in
Mexico for example. At the same time, productivity and energy
consumption grew. This observation is further reinforced by the
analysis of the slopes of the agricultural regressions, which showed
that in those nations where the agricultural labor force comprised a
small portion of the total work force, incremental agricultural GDP
tended to be higher than for other nations with a proportinately

larger agricultural labor force.

(3)yor1d Bank, World Development Report, 1978.
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The comparison of non-agricultural labor with industrial eco-
nomic output showed no significant relationship. The growing non-
agricultural labor force may be shifting to many sectors other than
industry. Transportation, commerce, and government are possibili-
ties., Time series data on sector labor forces could provide the
answer if available.

In addition to energy and labor, capital investment is a major
factor influencing economic output. Chapter 3.0 has already demon-
strated the importance of this factor to a nation's total economic
output. Sectoral investment data was not available, and so could not
be compared with sectoral GDPs. However, the United Nations has
published time series data on agricultural machinery --tractors and
harvesters -- by country. Tractor ownership was found to be closely
and positively correlated to both agricultural GDP and energy con-
sumption,

The results of the analysis of agriculture point to a general
trend in development. Increased economic output is accompanied by a
growing reliance on machinery, which replaces human labor. The mod-
ernized agricultural techniques require increasing amounts of energy,
in part to fuel machinery, but probably also for fertilizers, pesti-
cides, and irrigation. In the meantime, part of the population
migrates to urban areas, in search of non-agricultural jobs. This

new labor pool can then contribute to other sectors of the economy.,
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Galbraith(4) points out that migration, either internal or
external, of displaced agricultural labor has trad{tionally been a
major (and little-recognized) engine of development, provided this
labor can be employed usefully,

The very high values observed for the ratio of increases in
agricultural output to increases in energy input clearly have
significance for the formulation of energy assistance policy. With
many LDCs moving into food deficits, this indicates an area where
energy assistance could have significant impacts. Of course, the
labor surplus, which apparently results from the displacement of
agricultural workers by machines, must be provided with productive
employment. if the nation as a whole is to benefit.

Additionally, this result tends to call in question development
strategies which are based on rapid industrialization; these may not
be optimal in terms of obtaining the most economic growth for the use
of scarce resources such as energy.

The present analysis does not explain much of the variation in
sectoral GDP-energy intensities by country. The limited number of
countries for which sectoral energy consumption data is available

makes such an analysis infeasible at present.

(4)5.x. Galbraith, The Nature of Mass Poverty, Harvard University
Press, 1979, )
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5.0 THE ROLE OF NONCOMMERCIAL ENERGY IN LDCs

This chapter describes the analysis of noncommercial emergy
consumption. For this study, noncommercial fuels considered are bag-
asse, fuelwood, and charcoal. They are gathered, but not commerci-
ally sold. The following questions are addressed:

e Does the importance of noncommercial energy change as
commercial energy consumption increases?

e In which sectors is noncommercial energy consumed?

e Does sectoral consumption of noncommercial energy change- as
sectoral energy consumption increases?

5.1 Conclusions

Major conclusions of the analysis of noncommercial energy con-
sumption are summarized below:

e Noncommercial energy is a major fuel in many LDCs, contri-
buting substantially to the overall energy consumed.

e Overall energy consumption and productivity increase over
time but noncommercial energy consumption remains stagnant.
Thus the role of noncommercial energy generally declines as
energy consumption increases.

e Noncommercial energy is the major industrial fuel source in
two LDCs - Colombia and Kenya. It makes a substantial con-
tribution (above 10%) in Argentina, Brazil, Egypt, Indonesia
and Thailand.*

e The role of noncommercial energy in industry generally de-
clines as industrial energy consumption increases. Again,
this is because noncommercial energy remains stagnant while
total (and therefore commercial) energy consumption
increases.

* . . . . ,
Of course, noncommercial energy is of primary importance 1n
non-industrial sectors in many LDCs.
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5.2 Approach

The energy used to support economic activity can be derived from
many different fuels., Conventional commercial fuels such as coal,
coke, petroleum, gas, nuclear power and hydroelectricity are most
familiar to the people of the more developed nations. In many coun-
tries, noncommercial fuels, such as fuelwood, bagasse, dung, and wood
wastes also make a significant contribution to total energy consump-
tion.

Chapter 3.0 above examined the relationship of commercial energy
consumption and productivity. For those LDCs where noncommercial
fuels are commomly used, energy consumption was therefore substan-
tially underestimated. Chapter 4.0, the sectoral energy—-GDP analy-
sis, did include noncommercial energy as a component of total
sectoral energy. However, noncommercial energy was not separately
examined.

This chapter addresses the role of noncommercial energy, an
issue which was omitted from the previous sections. Total and sec-
toral noncommercial energy use patterns over time are compared with
total energy consumption. This comparison indicates changes in
dependence on noncommercial energy as development proceeds.

To determine the role of noncommercial energy, basic functional
relationships between noncommercial energy and total energy were
Postulated. These relationships were then tested using regrcssion
analysis. Each country for which data was available was separately

tested. The coefficients derived and the measure of the fit of the
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regression model indicated both the shape and the strewgth of the
relationsuip.

Resuvlts of these analyses are shown in Section 5.5 below for
each country. Since the data has many limitations, comparisons
among countries are not feasible. However, general patterns of non-
commercial energy use are similar for almost all countries and are
discussed below.

5.3 Data

Data availability and quality imposed severe limitations on the
analysis of noncommercial energy. Data are generally sparse; all
data on noncommerclal energy consumption in this study were taken
from the Internaticnal Energy Agency.(g)

This document defines noncommercial fuel as bagasse, fuelwood,
and charcoal. Units used were thousands of metric tons of o0il equiv-
alent. For this analysis, units were transformed to millions of
metric tons. The noncommercial fuels included in the study are by no
means a comprehensive group; important fuels such as dung and wastes
have been omitted. The study therefore underestimates the impor-
tance of noncommercial energy sources in LDCs. In addition, the IEA
notes that the market structure of these fuels varies among coun-
tries; a fuel gathered in one country may be sold commercially in
another. This limits across country comparisons of noncommercial

energy consumption.

(9)International Energy Agency, Workshop on Energy Data of Devel-
oping Countries, Vol. II, 1979.
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Several other weaknesses of the data became apparent during the
analysis. The source document covers 16 countries. No noncommercial
energy is shown for one of them, Saudi Arabia. Although Saudi Arabia
1s an oil exporter, it is unusual that no noncommercial energy would
be used. Oil-rich Iran and Algeria consume noncommercial energy, so
also do oil-exporting Mexico and Indonesia.

Another major problem of the data base is the lack of sector
energy consumption data. Industrial consumption of noncommercial
fuels is usually separately indicated. Residential consumption,
probably the primary use of noncommercial energy, is aggregated with
agriculture, commercial, and public service as "other sectors." In
only one country, India, is residential use separately indicated.

The amount of noncommercial energy ascribed to "other sectors"
appears far too low for many countries. For example, 93% of the non-
commercial energy consumed by Thailand in 1976 is attributed to
industry, leaving a maximum of 7% for residential use. Thailand is
an agricultural country with a GNP of only $270 in 1973. Only 17% of
the population lives in urban areas. By contrast, Nigeria, with a
GNP of 210 in 1973 and 29% urban population used only 0.08% of its
noncommercial energy for industry; the remaining 99.92% was ascribed
to "other sectors," presumably residential., The pattern for Nigeria
appears fairly typical of noncommercial energy consumption in LDCs, "

Finally, some of the time series data show what appear to be

major internal errors. For exampl: industrial consumption in India
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was 0.778 million metric tons oil equivalent in 1967 and 0.784 in
1968, 1In 1969 consumption jumped to 1.383 million metric toms, fol-
lowed by 1.529 in 1970. It is unlikely that noncommercial energy
would almost double in just one year.

In view of the limitations of noncommercial energy data, compar-
isons between countries have not been made. However, it is felt that
the quality of the data is adequate to support the results quoted in
Section 5.5. The data used is presented in Appendix B-4. Appendix
B-5 shows the residential noncommercial energy available for India.

5.4 Models Tested

Table 5-1 shows the noncomr:rcial energy consumption models
tested in-this analysis. Noncommercial energy was compared with
total (i.e., commercial plus noncommercial) energy use. Since Sec-
tions 3.0 and 4.0 have already amply demonstrated the strong correla-
tion between energy consumption and GDP, GDP has not been used as a
variable in this portion of the analysis.

In the first part of the analysis, per capita noncommercial
energy was regressed against time and against total per capita energy
consumption. The proportion of total energy consumption contributed
by noucommercial energy was also regressed against total energy con-
sumption per capital. In the second portion of the analysis, the
same regressions were performed for the industrial sector.

The third portion of the analysis deals with residential use of

noncommercial energy. Since data was available only for India, the
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NONCOMMERCIAL ENERGY MODELS TESTED

Dependent Independent Number of
Analysis Variable Variable Countries Tested

Total Noncommercial ENNCCAP ENTOCAP 15
Energy Consumption ENNCCAP YEAR 15
FRNC ENTOCAP 15
Industrial Noncommercial ENINC ENERGYI 14
Energy Consumption ENINC YEAR 14
FRIN ENERGYI 14
Residential RESCAPTA YEAR 1
Noncommercial Energy NCCAPTA YEAR 1
PTRCAPTA YEAR 1
PTRCAPTA RESCAPTA 1
PTRCAPTA NCCAPTA 1
TOTALRES YEAR 1
NONCOM YEAR 1
PETROPRD YEAR 1
PETROPRD TOTALRES 1
PETROPRD NONCOM 1

Variable Symbols:

ENNCCAP = Noncommercial Energy Consumption per Capita (metric toms oil
equivalent)

ENTOCAP = Total Energy Consumption per Capita (metric tons oil equivalent)

YEAR =  Year

FRWC = Fraction of Total Energy Consumption Attributable to Non-
commercial Energy

ENINC = Total Noncommercial Energy Consumed by Industry (millions of
metric tons oil equivalent)

ENERGYI = Total Energy Consumed by Industry (millions of metric tons
0oil equivalent)

FRIN = Fraction ef Industrial Energy Consumption Attributable to
Noncommercial Energy

RESCAPTA = Per Capita Residential Emergy Consumption (metric tons oil
equivalent)

NCCAPTA = Per Capita Residential Consumption of Noncommercial Energy
(metric tons oil equivalent) .

PTRCAPTA = Per Capita Residential Consumption of Petroleum Products
(metric tons oil equivalent)

TOTALRES = Total Residential Energy Consumption (millions of metric
tons oil equivalent)

NONCOM = Total Residential Noncommercial Energy Consumption (millions
of metric tons o0il equivalent)

PETROPRD = Total Residential Consumption of Petroleum Products

(millions of metric tons oil equivalent)
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analysis is limited in scope. Per capita and total use of all resi-

dential fuels, noncommercial fuels, and petroleum products have been

regressed over time. In addition, petroleum product consumption was

regressed against total and noncomercial residential fuel consumption
to determine whether the mix of residential fuels is changing.

5.5 Results

Table A-4 (in Appendix A) shows the results of testing noncom-
mercial energy time series data. The results for total noncommercial
energy consumption are summarized below:

e Noncommercial energy comprises a substantial portion of the
total energy consumed in many LDCs. The country most depen—
dent on noncommercial energy is Nigeria; 79% of the total in
1973.

e Per capita consumption of noncommercial energy is usually
stagnant compared to per capita total energy consumption. In
6 of the 15 countries examined, there is no statistically
significant relationship between noncommercial and total
energy consumption per capita. In another 7 countries, the
slope of the regression line is either small or negative. In
only two countries is there a strong, positive relationship
-Kenya and Colombia. However, the data for Kenya appears
suspect and Colombia has declining total and noncommercial
energy consumption per capita over time.

e Per capita consumption of noncommercial energy shows minimal
or even negative increases over time. Five nations show no
statistically significant change over time. Of the remaining
10 nations, 5 show minor decreases in noncommercial energy
use, 5 minor increases.

e The fraction of per capita consumption foimed by noncommerci-
al energy declines steadily as a country's total energy con—
sumption increases. Of the 15 nations examined, 10 show a
strong decline in fraction of noncommercial energy. The re-
maining 5 showed no statistically significant change. In no

country was the fraction of per capita noncommercial energy
consumption observed to increase significantly as total

energy consumption increased.
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Tests of noncommercial industrial time series data are also

shown in Table A-4. The results are summarized below:

e Noncommercial energy comprises a substantial portion of the
energy consumed by the industrial sector in several LDCs.

e Noncommercial energy consumption by industry increases as
industrial energy consumption increases. However, noncommer-
cial energy use increases more slowly than energy from other
sources. '

e The fraction of industrial energy attributable to noncommer—

cial energy declines as industrial energy consunption in-

creases. Of the 14 countries examined, 9 showed a declining
proportion of noncommercial energy in industry. Only two

showed increasing proportions The remaining three countries
showed no significant correlation.

Figures 5-1 through 5-4 show these results plotted for Brazil.
Brazil was selected as an example since it shows a typiqal pattern
for ncncommercial energy use in LDCs.

Figure 5-]1 shows total and noncommercial energy time series from
1967 to 1976. Total energy consumption per capita shows a steady
increase over this period, from 0.53 metric tons oil equivalent in
1967 to 0.77 metric tons oil equivalent in 1976, a 45 percent
increase. In contrast, noncommercial energy shows no significant
change; it is 0.27 metric tons oil equivalent in 1967 and 0.26 in
1976.

The implication of Figure 5-1 is that noncommercial energy makes
little contribution to increased development. Since noncommercial
energy consumption remains stagnant as total energy consumption

increases, the proportion of noncommercial energy consumption declin-

ing. Figure 5-2 illustrates the trend. While noncommercial energy
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accounted for more than half the energy consumed in Brazil in 1967,
it was only 34 percent in 1976. Of course, the noncommercial energy
used, although diminishing in overall importance, may be critical to
certain groups, such as the rural poor.

The trend in industrial energy consumption is similar. Figure
5-3 ghows total industrial energy increasing rapidly while noncommer-
cial energy used by the sector shows only a slow increase. As a
result, the proportion of noncommercial energy used by the sector
declines rapidly. Figure 5-4 plots this trend.

Table 5-I1 presents the results of the residential noncommer-
cial energy use regressions for India. Total and noncommercial resi-
dential fuel consumption increased steadily from 1967 to 1976, but
the consumption of petroleum products in the home showed no signifi-
cant change over time. Petroleum prodicts do show an increase when
regressed against total residential fuels. Since petroleum is a part
of total residential fuel use, this result probably has lictle mean-—
ing, especially since petroleum does not change significantly with
respect to noncommercial fuel use.

On a per capita basis, the picture changes considerably. None
of the fuels show any significant change in per capita consumption
over time. The growth that was observed in the overall energy con-
sumption regressions 1is therefore most likely attributable to popula-
tion growth.

Although general trends of noncommercial energy use are clearly

visible from this analysis, the quality of the data does notvpermit
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RESIDENTIAL FUEL USE REGRESSIONS - INDIA

TABLE 5-I1

l)cpc_ndcnl l|1(|¢|79|1dcn( lel)‘;l:lc,lr of Intercept Slope 2 P Slige':,icrlii;'}"cc
Variable Variable Values a b Régnmﬁon
RESCAPTA YEAR 11 -0.7795 0.0004 .1542 .2322 NS
NCCAPTA YEAR 11 -0.0709 0.0001 .1288 .2785 NS
Per Capita PTRCAPTA YEAR 11 -0.2566 0.0001 .0833 .3895 NS
Regressions
PTRCAPTA RESCAPTA 11 ~-0.0154 0.3950 .8481 .0001
PTRCAPTA NCCAPTA 11 0.0544 -0.9903 1274 .2812 NS
TOTALRES YEAR 11 -1773.2601 0.8955 .7201 .0010
NONCOM YEAR 11 -1149.4161 0.5964 .9771 .0001
Overall PETROPRD YEAR 11 -293.5899 0.1510 .2695 .1018
Regressions
PETROPRD TOTALRES 11 -3.4569 0.2352 .7280 .0008
PETROPRD NONCOM 11 -1.5435 0.2159 .2005 .1672 NS




further analysis of patterns between countries. In general, noncom-
mercial energy appears to assume a major role in LDCs. As produc-
tivity and total energy coasumption increase, however, noncommercial
energy becomes less important. Its role in deve10pment'therefore
appears to be small,

Improved data would make a more thorough and conclusive analysis
feasible. Specifically, a larger number of nations should be
included. All data should be screened for the obvious types of
errors discussed in Section 5.3 above., Data should be more fully
disaggregated by sector. Residential use is especially critical.

Finally, 11 sources of noncommercial energy should be documented.
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6.0 QUALITY OF LIFE ANALYSES
6.1 Conclusions

Several different indicators of social and economic development
in LDCs are examined. They include:

e Infant mortality rate

e Life expectancy

e Adult literacy

e Gross Domestic Product per capita (GDP)

e Commercial Energy Consumption per capita (TEC)

e Proportion of children receiving secondary education

¢ TV ownership per capita

e Automobile ownership per capita

e Percentage of urbanization
Factor analysis* indicates that these indicators are primarily ex-
pressions of one process of development. Thus, while it is true that
individual countries may show very different patterns of development
(for example, Sri Lanka and Mauritania in Figure 6-1), in a statis-
tical sense there seems to be one pattern of development, since one
compohent dominates the factor analysis results.

Analysis of the relationships between the Physical Quality of

Life Index (PQLI) and both GDP and energy consumption (TEC) data for

*Factor analysis is a statistical technique for explaining the
variability of a set of observations of a number of variables in
terms of a small number of hypothetical factors. See Appendix C
for a brief explanation and reference. '
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1960 and 1975 indicate that the relationships between these variables
seem to be independent of time, so that the regression lines for 1975
are virtually identical with those for 1960. In this context, energy
consumption seems to be a more consistent indicator than GDP, which
may be subject to arbitrary exchange-rate fluctuations.
6.2 Approach

The "Quality of Life" is a rather vague concept. As noted in
our previous work,(l) it 1s clear that this concept 1s quite dis-
tinct from economic activity. That study used the Physical Quality
of Life Index (PQLL), formulated by the Overseas Development Coun-
cil. (1) The PQLI is a linear function of: the infant mortality
rate per 1000 live births, m; the life expectancy in years at age
one, e; and the adult literacy rate, a. The original definition of
PQLI scaled these factors on a 0-100 base, with O representing the
worst observed performance, and 100 corresponding to ODC's judgement
of the best performance possible by 2000 in advanced countries.
These t'iree values were then averaged to obtain the PQLI. For our
purpoces, the PQLI can be expressed as

PQ.I = 0.15*%m + 0.855%e + 0.333%*a + 1.90

This measure has been heavily used in the present analysis,
together with other non-economic and economic indicators, as dis-

cussed below.

(1)The MITRE Corporation, Energy and Development: A Pre! iminary
Analysis of Less—Developed Countries, MTR-79W00216, 1479,

(11)M.D. Morris, Measuring the Condition of the World's Poor,
Overseas Development Council/Pergamon, Pergamon Policy Studies
# 42, 1979, -




The data base used in the quality of life analyses presented
here is shown in full in Table B-7, Appendix B. The data base con~
tains, for a sample of 87 LDCs, 23 Parameters (for both 1960 and
1975, as far as possible). The GDP and TEC data are the same as
those assembled for the énergy-economic analyses described in the
Preceding chapters. The other data were assembled mainly fro AID's
Economic and Social Data Bank, which in turn obtains data from the
World Bank and other sources. These sources are indicated in paren-
theses. The list of parameters, with sources, follows:

® Gross Domestic Product per capita, GDP - sce Chapter 3

® Total Commercial Energy Consumption per capita, TEC - see
Chapter 3

® Infant Mortality rate, m - AID (World Bank), Overseas Devel-
opment Council,(lz), United Nations1(13)

e Life Exgéctancy at Birth, e, - AID (WB), ODC,(IZ),
U.N. (13

® Adult Literacy Rate, a - AID (WB), onc,(12) ynesco(l4)

¢ Calorie Consumption per capita, CAL - AID

® Animal Protein Proportion of Protein Intake, AMLPROT - AID

® Percentage of Children in Secondary School, PCSSCH - AID (WB)

® Percentage of Female Children in Primary School, PCFSCH -
AID (WB)

(IZ)Overseas Development Council, The United States and World
Development Agenda 1979, 1979.

(13)United Nations, Statistical Yearbook, 1977, 1978.

(14)United Nations Educational, Cultural and Scientific Organiza-
tion, UNESCO Statistical Yearbook, 1976, 1977.
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e Number 05 TV Sets per 1000 Persons, TVs -~ A1p (WB),
UNEsco(13)

® Number of Persong per Room, PERSRM - AIp (WB)

® Percentage of Population with Access to Piped Water, PCACWAT
® Number of Carg per 1000 Persons, CARs

® Kuznets Index of Income Distribution, INCKUZ* - Jain(15)

® Average Household Size, HHSIz - AID (wB), yn(13)

® Percentage of Dwellings with Electricity, PCELEC - AID (WB)

® Percentage of Population Living in Urban Areas, PCURB - AID
(WB)

e Total Fertility Rate, TFR - World Bank(3)

® Central Government Expenditure ag Percgntage of Gross
National Product, PCGOV ~ World Bank(3

(14)United Nations Educational, Cultural and Scientific Organiza-
tion, UNESCO Statistical Yearbook, 1976, 1977,

(15)s, Jain, Size Distribution of Income - A Compilation of Data,
World Bank, 1975,

(13)United Nations, Statistical Yearbook 1977, 1978,
(3)Wor1d Bank, World Development Report, 1978,

*The KUZNETS Index is a Measure of inequality of income distribution,
It is computed for twenty intervals; under perfect equality each
5% of the Population would receive 5% of the income. The absolute
mean deviation, d, of the income share of each 5% group from 5%
of the income is therefore a measure of inequality, Thenp the index
1s defined ag

INCKUZ = A *d

9.5 20

where 9.5 ig 3 normalization factor, The value ranges from zero for
perfect equality to unity for perfect inequality.
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e Expenditure on Defense as Percentage of Central Govermment
Expenditure, PCDEF - Europa Year Book(l6

e BNL Type of Economy(z)

e Dominant Religion - Europa Year Book(16)

Factor analyses have been used to search for significant
groupings of development-related indicators, and linear regression
analyses have been used to examine possible relationships between
development indicators in detail. These analyses have been under-
taken on three bases:

e cross—sectional analyses of all countries

® cross—sectional analyses of countries stratified by economy
type or by culture

e cross-sectional analyses of growth rates of selected para-
meters between 1960 and 1975.

6.3 Data Limitations

As ﬁoted in MITRE's previous study,(l) there are severe limi-
tations associated with the data available for non-economic indica=-
tors of development. Data is frequently not available, and in cases
where it is available different sources frequently conflict. For

instance, for Algeria, the World Bank(3) states the 1960 infant

(16)Europa Year Book, Europa, London, 1978,

(Z)Palmedo, P.F., Nathans, R., Beardsworth, E., Hale, S., Energy

Needs,Use and Resources in Developing Countries, Brookhaven
National Laboratory, BNL 50784, 1978 (See Chapter 1).

(1)The MITRE Corporation, Energy and Development: A Preliminary
Analysis of Less Developed Countries, MTR-79W00216, 1979,

(3uor1d Bank, World Development Indicators, 1978.
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mortality rate to be 36 per 1000, while the United Nations(13)
gives 86. Similar examples abound.

The large gaps in the data were particularly deleterious to the
factor analyses. All parameters examined in a factor analysis must
be present for all observations, and elimination of observations
with missing values rapidly reduces the sample size as the number
of parameters examined increases.

6.4 Results

The results are presented in sections, dealing with the factor
analyses, and with unstratified and stratified regression analyses,
respectively.

6.4.1 Factor Analyses

Initially four factor analyses were made. Their descriptions
are as follows:

Run 1l.1: 1960 data, variables: GDP, energy consumption,

secondary school, percentage of females in primary school, TV

ownership, car ownership, urbanization (GDP, TEC, M, ey 3,

PCSSCH, PCFPSC, TVS, CARS, PCURB).

Run 1.2: 1960 data, variables as Run 1.1 plus income dis~
tribution (INCKUZ)

Run 1.3: 1975 data, variables as Run 1.1

Run 1l.4: .1975 data, variableé as Run 1.2
The purpose of these runs was to search for commornzlities among eco-
nomic and non-economic Indicators of development., Due to the sparse-

ness of the data, some variables present on the data file had to be

(13)united Nations, Statistical Yearbook 1977, 1978.
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omitted from the factor analyses. (All variables must be present for
an observation for it to be valid for fac..r analysis.) The results
of these runs are shown in Table 6-I.

These results are quite interesting. They appear to indicate
that two factors are involved, one of which is clearly dominant (from
its eigenvalues) and accounts for 50 to 70% of the observed variance.
The five indicators with the largest Factor 2 component are, in de-
creasing order, for 1960 data: TV ownership, car ownership, percent
in secondary school, energy consumption, infant mortality (TVS, CARS,
PCSSCH, TEC, m); and for 1975 data: GDP, literacy, infant mortality,
energy consumption, percent females in primary school (GpP, a, m,
TEC, PCFPSC). There is little comparability between these results,
and it appears that Factor 2 is spurious. Im all cases, Factor 2
accounts for less than 20% of the variance. Thus, there appears to
be only one reliable development-related factor at work., When income
distribution (INCKUZ) is included in the data set, it essentially
gets a factor all of its own (factor 3 in Run 1.2, Factor 2
in Run 1.4).%

Two factor s.lyres were made to examine relationships between
the rates of chaws: w# various indicators. These are summarized in
Table 6-II, as numbers 1.5 and 1.6. The results obtained are con~

firming. Run 1.5, which compared growth rates of GDP, energy

*INCKUZ is not, in itself, an indicator of economic development,
being a measure of the distribution of income, not its quantity.

78



TABLE 6-1

FACTOR ANALYSES OF DEVELOPMENT INDICATORS: FACTOR PATTERNS

6L

Run Number ) 1.1 1.2 1.3 1.4
Factor A 1 2 1 2 3 1 2 1

Variable

GDP - .903 .192 {  .892 .304 | -.081 .857 .435 - .916

TEC .866 .379 .866 .396 | -.174 .797 404 784

m -.692 .323 -.532 .542 | -.077 -.803 .413 -.711

ey | .903 | -.244 .794 | -.448 | -.034 .929 | -.208 .877

a .867 | -.323 .757 | -.476 .322 .851 | -.422 .768

PCSSCH 776 | -.441 | 481 | -.632 | -.400 .820 | -.125 .676

PCF’SC .817 | -.316 .589 | -.370 .480 .847 | -.394 .731

VS .616 .678 .840 454 | 005 | .8e2 | .289 .917

CARS .767 .493 .866 .405 .006 .826 .373 .782

PCURB ' 877 | .03 896 | .168 | -.133 .809 | .085 847

INCKUZ - - .083 .309 .849 - - -.078

Eigen Value 6.62 1.45 5.88 2.01 1.29 7.07 | 1.15 6.48 | 1.49
| Portion .662 .807 .534 .717 .834 .707 .822 .590 .725




08

TABLE 6-11

FACTOR ANALYSES OF RATES OF CHANGE OF DEVELOPMENT INDICATORS:
FACTOR PATTERNS

Run No. 1.5 “ 1.6

Factor 1 2 3 4 1 2 3 4
GDPR -0.198 -0.148 0.907 ~-0.141 0.782 0.316 -0.013 0.007
TECR 0.180 0.340 0.861 0.255 0.551 0.323 0.096 0.536
CALR -0.140 -0.259 0.040 0.815 - - - -
PCSSCHR -0.751 0.227 i 0.083 -0.416 | -0.468 -0.467 0.512 0.099
PFPSCR -0.415 0.069 -0.476 -0.649 - - - -
CARR 0.630 -0.275 0.546 0.205 0.624 0.590 0.133 -0.160
PCURBR -0.666 0.278 ~0.185 0.571 }| -0.294 0.450 0.639 -0.017
MR 0.864 -0.053 -0.036 -0.168 0.646 -0.434 0.331 -0.147
AR 0.026 0.805 0.013 -0.428 0.263 0.492 0.485 -0.254
ER -0.080 0.930 0.003 0.019 || -0.132 -0.376 0.135 0.849
DRR 0.§70 0.228 0.192 -0.035 0.695 -0.439 0.428 -0.029
Eigen Value| 3.68 2.32 1.98 1.28 2.66 1.72 1.24 1.13
Portion 0.33 0.55 0.73 0.84 0.30 0.49 0.63 0.75




consumption, calory consumption, percent in secondary school, percent
females in primary school, car ownership, urbanization, infant mor-
tality, literacy, and life expectancy (GDP, TEC, CAL, PCSSCH, PFPSC,
CARS, PCURB, m, a and e), together with the Disparity Reduction Rate
(DRR),(17) contained only 12 valid observations. Four factors were
observed, and the primary constituents were as follows:
Factor l: Disparity Reduction Rate, perczsnt in secondary
school, car ownership, urbanization and infant
mortality (DRR, PCSSCH, CARS, PCURB, m)
Factor 2: literacy, life expectancy (a, e)
Factor 3: GDP, energy consumption (GDP, TEC)
Factor 4: calory consumption (CAL)
In run 1.6, the variables CAL and PFPSC were removed to increase
the number of valid observations to 4l. Again, four factors were
observed, but tﬂﬂ components were rather different:

Factor l: GDP, energy consumption, car ownership, literacy
(GbP, TEC, CAR, a)

Factor 2: Disparity Reduction Rate, infant mortality (DRR, m)

Factor 3: Percent in secondary school, urbanization (PCSSCH,
PCURB)

Factor 4: Life expectancy (e)
These results do not exhibit a clear pattern, and the association of

variables seems rather arbitrary, although GDP and energy consumption

(17)The Disparity Reduction Rate is the rate at which the PQLI is
approaching the assigned limiting value of 100, See: J.P.
Grant, Disparity Reduction Rates, Overseas Development Council,
Monograph No. 11, 1978. (Ref. 6~8)
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seem to be assoclated. The rates of change of parameters are more
susceptible to the effects of bad data than the parameters them-
selves; for instance, if a parameter has observed values of 50 in
1960, and 70 in 1975, with a ma'gin of error of +5 in each observa-
tion, then the annual growth rate could lie between 1.1% and 3.5% so
that +10% error in the observed parameters can lead to +507% errors in
the imputed rate of change. Therefore it appears that rates of
change are intrinsically unreliable in this context. This result
also appears in Sections 6.3 and 6.4

6.4.2 Unstratified Regression Analyses

Runs 2.1 through 2.4 (Table A~5 in Appendix A) confirm the
strong relationship between the Physical Quality of Life Index (PQLI)
and Log(GDP) and Log(TEC) which was observed in the previous analy-
sis. Comparison of Runs 2.1 and 2.2, and 2.3 and 2.4 indicate that
the regression lines for the 1960 data and the 1975 data are little
different from each other. This is significant because it indicates
that movement of the points representing individual countries over
the period 1960—1575 took place along the regression line; that is,
the cross-sectional analysis yields results which are valid 1in a
longitudinal sense. This is largely confirmed by Figures 6-1 and 6-2
which show the individual countries' movements.* Figure 6-1
indicates that while most higher income countries seem to be moving

smoothly upward along the curve, many low-income countries are moving

*The tails of the arrows show the 1960 positions and the points
show the 1975 positions.
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erratically. Infant mortality data for Brazil and Bolivia are sus-
pect, showing large increases which are intuitively surprising, given
the progress of these countries in other areas during 1960-75. It is
possible that exchange rate fluctuations, differing inflation rates,
changing commodity prices, or other financial variations have distor-
ted the GDP figures for some countries. Figure 6-2, which shows PQLI
and Ln(TEC), presents a more uniform pattern. Energy consumption is
a physical measure, and is thus unaffected by financial variations.
The S-shape of the curve is clearly visible. Runs 2.1 through 2.4
are based on all LDCs including oil exporters.* Runs 2.5 and 2.6
investigate the relationship between the inverse energy intensity of
the GDP (i.e., TEC/GDP) and the PQLI for 1960 and 1975. There is
found to be a significant and positive relationship for both time
periods. Runs 2.7 and 2.8 regress the inverse energy intensity of
the GDP on the GDP itself for 1960 and 1975. There is, again, a
significant and positive correlation for both time periods; but the
relationship for 1975 is much weaker than that for 1960 (F = 6.85
against F = 16.87), and the B-coefficient is much lower (0.0004
against 0.0012).

Simply put, these results indicate that high GOP, high PQLI and
high energy consumptioﬁ per unit GDP output are correlated. Thé rate
of change of TEC/GDP with GDP appears to be lower in 1975 than in

1960. The significance of these results is discussed in Section 5.5.

*IL s possible that the rapid expansion of the oil exporters'
incomes and energy usages after 1973 may account for the slightly
lower B-coefficient values in the 1975 data.
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The Disparity Reduction Rate (DRR) was regressed against annual
percentage growth rates in GDP and Tte (called GDPR and TECR, respec-~
tively) in Runs 2.9 through 2.10 (Table A-5). iun 2.1l compared GDPR
and TECR. The results are extremely interesting; while there is a
strong and positive correlation between DRR and GDPR, and a strong
and positive correlation between GDPR and TECR, there is none between
DRR and TECR. This has also been investigated in a stratified manner
(see Section 5.43).

A search was made for relationships between the pit and growth
rates in GDP and TEC, and expenditures by the central government and
defense expenditures. The results of these regression analyses are
shown in Table A-5, Runs 2.12 through 2.20. In these runs, the

independent variables are defined as follows:

PCCOV = average of 1960 and 1975 central govermment expendi-
tures as % of GDP
PCDEF = 1975 defense expenditure as % of central government
expenditure
TPCDEF = PCGOV*PCDEF/100; this is a rough measure of defense

expenditure as a % of GDP
Finally, as an example of the types of relationships which can
be obtained using this data base, the behavior of the total fertility
rate (TFR) was investigated. TFR measures the number of living
children that a woman bears during her lifetime. In Table A=V ruus

2.21 through 2.23 regress TFR on PQLI, GDP and TEC respectively.

*Defense expenditures for 1960 were not available.
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Good correlations are obtained (F>20 for all cases). The pattern is
quite non—linear, TFR being roughly constant for low PQLIs and
dropping rapidly at high PQLIs (> 65). This suggests the use of the
transformed variable:

100
100-PQLI

PVAL =
This variable is analogous to the DRR suggested by Grant,(17) in
that the rate of change of PVAL is the same as the DRR.

Runs 2.24 and 2.25 regress TFR against PVAL for 1975 data. It
can seen that the correlation obtained is much better (F = 123.5 com-
pared with F = 46.7, r2 = 0.65 compared with r = 0.41). Excluding
the oil-exporting countries does not increase the correlation further
(F = 96.4 and r2 = 0.65).

In the next runs, 2.26 through 2.29, PVAL is regressed against
GDP and TEC, first for all LDCs and then for non-oil-exporting LDCs.
High correlations are obtained although the results are not as good
as those obtained in MITRE's previous study when PQLI was regressed
against Ln (GNP) and Ln (TEC).

Judging from the results of the factor and correlation analysis,
similar results would be obtained for most of the development indica-

tors in the data base; namely a high degree of correlation with PQLI

(or some function therecf), TEC, and GDP.

(17)Grant, J.P., Disparity Reduction Rates, Overseas Development
Council, Monograph No. 11, 1978,

86



6.4.3 Stratified Regression Analyses

Following on from the results obtained in our preliminary anal-
yses published earlier,(l) a number of regression analyses have been
made with the sample of countries strcetified by religion or economic
type.*

Runs 3.1 through 3.12 (Table A-VI in Appendix A) continue the
investigation of .. ¢ relationship between the Physical Quality of
Life Index (PQLI) and the inverse energy intensity of the GDP
(TEC/GDP), stratified by religion. Results are shown in full only
for significant runs.

The results indicate that PQL] is correlated with the inverse
energy intensity of the GDP for Islamic countries (religion=3) and
possibly for countries with mixed religions (religion=4) or tradi-
tional or tribal religions (religion=5). It is not clear if any of
this effect is linked to oil exports, but it seems unlikely since
0il exports in 1960 did not command the price they achieved in the
1970's, and hence would not dominate oil exporting LDCs economies in
the same way.

A similar sequence of runs was undertaken with the sample of
countries stratified by BNL economy type. (Runs 3.13 through 3.24).
These results clearly indicate that a significant positive rela-

tionship exists between PQLI and TEC/GDP for economy type 2 (oil

(1)The MITRE Corporation, Energy and Development: A Preliminary
Analysis of Less Develop Countries, MIR-79W00216, 1979.

*Economic types based on BNL classification (Palmedo, etc. op.
cits).



exporters), and strongly hint that a significant relationship exists
for economy type 3 (balanced growth economies), (negative relation-
ship) and for economy type 6 (other agricultural) (positive relation-
ship).*

A series of stratified runs were made to investigate the anoma-
lous DPR-GDPR-TECR relationships discovered in Section 5.4.2 (Runs
2,9-2,11). The results are shown in Table A-6, Runs 3.25-3.54, No
systematic pattern emerged either for.DPR-TECR or DPR-GDPR relation-
ships. In fact, only two runs out of 30 are significant at the 5%
level, a result which could easlly be obtained by chance. The ef-
fects of inaccuracies in data on the rates of change in parameters
have already been noted in Section 6.4.1, and may explain the appar-
ent anomalies in these results.

Following on from the analyses of total fertility rate (TFR)
presented in Section 5.4.2, analyses of TFR were performed for 1975
data stratified by culture (religion) and economic type. The results
are shown in Table A-6, runs 3.55 through 3.73, using PQLI, PVAL an”
TEC as independent variables. The results are nmuch the same for each
independent variable; TFR declines with increasing development for
Bhuddhist/Hindu, Christian, and mixed societies, but not for Isiamic

or Traditional Societies. The exclusion of oil-exporters (run 3.73)

*Run 3.18 had B=17.0, and Run 3.21 had B=-37.7. Both these runs,
although not significant at the 5% level, had signs the same as the
corresponding significant runs. Further, these runs were close to

being significant (P=0,08 and P=0.06 respectively).
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does not increase the significance level.of the regression line for
Islamic societies.

The results for TFR as a function of PVAL when stratified by
economy type are shown in runs 3.74 through 3.79, Table A-6. Sig-
nificant correlations are found for economy types l, 2, 3, and 5;
that is industralized, oil exporters, balanced growth economies and
agricultural exporters. No correlations were found for primary ex-
porters or for other agricultural economies.

6.5 Discussion

The analyses described in this chapt - were designed to inves-
tigate the nature of the development process in LDCs, and upon some
factors affecting it. However, the results obtained are rather
puzzling, especially with respect to the nature of the development
process.

Perhaps the most interesting area is raised by the initial fac-
tor analyses in Section 5.3. These strongly indicate that the main
development indicators considered, whether social, economic or
energy-related, are primarily reflections of a single dominant fac-
tor. It had been hypothesized that social and economic development
might be unrelated processes; had this been the case, the factor
analyses would have shown a pattern with two strong factors. Eco-
nomic and energy indicators (e.g., GDP, TEC, TV and car ownershipj
would have been strongly related to one factor, and social indicators

(e.g., school enrollments, PQLI components) would have been more
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related to the other. This pattern was not observed, leading to the
conclusion that development appears to be a unified "multi-fold"
process.(18) However, this conclusion is contradicted by the

factor analyses of rates of change and by the anomalous relationships
observed between the Disparity Reduction Rate (DRR), and the growth
rates of GDP and energy consumption (GDPR and TECR), where DRR and
GDPR are significantly related, and GDPR and TECR are significantly
related, but DRR and TECR are not related. This behavior is not
clarified by stratified analyses on the bases of economy type, GDP
per capita or social (religion) type. The relationship observed at
the unstratified level for DRR and GDPR almost disappears at the
stratified levels, where it is found only for Buddhist/Hindu coun-
tries and for countries with an economic basis of subsistence
agriculture.

It is possitle that the non-linearity of the DRR is masking any
real relationships which are present. It seems more likely that data
errors and inaccuracies are having a more significant impact on the
growth rates of indicators than on the absclute values of the
indicators (see Section 5.4.1) so that no firm conclusions cen be
drawn from these analyses.

On balance, it appears that development, as studied, is a rela-

tively unified process, in which economic and social progress go

(18)see Kahn, H., Towards the Year 2000, Macmillan, 1967,
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together, although individual countries can vary quite significantly
from the general norm of progress.

It seems clear that the cross-sectional analyses have yielded
relationships which are valid in describing the developument of PQLI,
GDP and TEC through time. The regression lines of PQLI and LTEC and
LCDP are almost identical for 1960 and 1975 data, and Figures 6~1
and 6-2 indicate that most countries have moved up along the line.

In this context, the behavior of the low-income countries is
very interesting. These countries show, as a group, a much more
erratic pattern of movement in Figures 6-1 and 6-2 than do the coun-
tries with higher GDP or TEC values. The behavior with respect to
TEC is more uniform than for GDP perhaps because of the effects of
fluctuating exchange rates on relative GDP values. The S-shape of
the curve is clearly visible in the Figures. This indicates that
initial gains in economic development are not matched by PQLI in-
creases for low-income countries, whereas for higher—income coun-
tries, increases in GDP, TEC and PQLI largely go hand-in-hand.

In fact, examining Figure 6-2 indicates that there may be a
take-off point somewhere around Ln (TEC)=4, i.e., an energy con-
sumption of about 55 kg coal equivalent per capital per year, where
rapid rises in PQLI and economic development become apparent. Cer-
tainly, of seven countries with energy consumptions of less than 53
kg coal equivalent in 1960, six showed very limited PQLI improve-

ments, whereas of nine countries with energy consumption between 33
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and 90,* seven showed moderate to good PQLI improvements. In this
context, TEC seems a more valuable indicator than GDP, which shows a
more confused pattern. This may well be because TEC is a physical
measure, while GDP is affected by changes in exchange rates, inter-
national price fluctuations, and differing economic structures. Con-
sideration should be given to using TEC as a major indicator of
development, precisely because of its unambiguous physical nature and
apparent superiority to GDP as an indicator.

The stratified analyses (by religion and economy type) of the
relationship between PQLI and TEC/GDP (which is the inverse energy
intensity of the GDP) are interesting. Significant positive rela-
tionships exist (in a cross-sectional sense) for Islamic societies
and possibly for mixed societies and those with traditional or ani-
mistic religions. Significant positive relationships also exist for
economy type 2 (oill exporters) and perhaps for economy type 6 (agri-
cultural non-exporters), while a negative relationship may exist for
economy type 3 (balanced growth).

These results indicate that, for certain groups of countries,
higher values of TEC/GDP are associated with higher PQLI values,
while for most groups no such relationship exists. The results for
Islamic countries may be influenced by the high proportion of oil

exporters, which naturally have a high TEC/GDP ratio.

*Ln(TEC) lying between 3.5 and +.5.
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Finally, the TFR-PQLI analyses indicate that the fertility rate
does not begin to drop appreciably until the PQLI reaches about 65.
As a4 matter of interest, this is equivalent to a value of energy
consumption of about 400 kg coal equivalent per capita per year, Of
course, TFR is a lagging variable, in that the value reflects child-
bearing by women several yeais agc as well as in the present.

In summary, the dynamics of changes in total fertility rate,
energy consumption and the physical quality of 1life are thus not very
clear, although some interesting relationships have emerged. This

whole area seems to offer a rich potential for further analyses,
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APPENDIX A

TABLES OF RESULTS



PER CAPITA ENERGY CONSUMPTION -

TABLE A-1

GDP TiME SERIES REGRESSIONS

Number of

P Significance

Dcpendent Independent , Intercept Slope
Country . h Data r2 Level of
Variable Variable Values a b - Regression
Afghanistan [:DPCAPTA ENERGYC 14 55.01 0.0270 .0657 .3765 NS
1og(GDPCAPTA]log(ENERGYC) 14 3.995 0.0082 .0214 .6182 NS
1og (GDPCAPTA)ENERGYC 14 4.008 0.0005 . 0626 .3884 NS
Algeria GDPCAPTA ENERGYC 18 -63.50 1.249 .8095 .0001
log(GDPCAPTA)log(ENERGYC) 18 0.348 0.948 .7823 .0001
log (GDPCAPTA)ENERGYC 18 4,947 0.0025 .8676 . 0001
Argentina GDPCAPTA ENERGYC 17 128.30 0.568 .9143 .0001
&og(GDPCAPTA]log(ENERGYC) 17 0.656 0.852 .9276 .0001
og (GDPCAPTA)ENERGYC 17 6.019 0.0006 .9352 .0001
Barbados GDPCAPTA ENERGYC 18 238.05 0.3745 .8296 . 0001
log(GDPCAPTA]log(ENERGYC) 18 3.260 0.4666 .8581 .0001
Log (GIPCAPTA]ENERGYC 18 5.797 0.0007 .8453 .0001
Benin GDPCAPTA ENERGYC 14 48.68 1.99 .2475 .0703 NS
1og(GDPCAPTA;log(ENERGYC) 14 4.275 0.0466 .2972 .0438
log (GDPCAPTA) ENERGYC 18 4.470 0.0034 .9294 .0001
Bolivia GDPCAPTA ENERGYC 15 -24.680 0.9564 .9092 .0001
log(CDPCAPTA]log(ENERGYC) 15 0.005 0.9817 .9235 .0001
log (GDPCAPTA) ENERGYC 15 5.028 0.0021 .9571 .0001
Brazil GDPCAPTA ENERGYC 15 ~24.680 | 0.9564
. . . 9092 .
Log (GDPCAPTA) log (ENERGYC) 15 0.005 ]0.9817 . 9235 gggi
Log (GDPCAPTAYENERGYC 15 5.028 {0.0021 | .9571 .0001
Burma SDPCAPTA ENERGYC 17 44511
. 0.5961 .0971 .
tog(GDPCAPTA)log(ENERGYC) 17 2.672 0.4170 .1023 .;igg :g
og (GDPCAPTAYENERGYC 17 3.921 0.0076 .1015 .2125 NS




TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

. | Number of P Significance
Country chfir;%ti‘gl Insc;:gnt;ilgn. Data Inlc:ccpl Slope r2 Level of
aria Values é Regression
Burundi GDPCAPTA ENERGYC 12 47.171 0.7707 .1925 .1536 NS
1og (GDPCAPTA} log (ENERGYC) 12 3.598 0.1748 .1969 .1484 NS
log (GDPCAPTA) ENERGYC 12 3.862 0.0140 .2049 .1395 NS
Cambodia IGDPCAPTA ENERGYC 9 98.959 3.2502 .3326 .1040 NS
log (GDPCAPTA) log (ENERGYC) 9 4,585 0.1109 .5143 .0296
1log (GDPCAPTA}ENERGYC 9 4,590 0.0316 .3361 .1018 NS
Cameroon IGDPCAPTA ENERGYC 17 65.858 1.1538 .8895 .0001
1og (GDPCAPTA] log (ENERGYC) 17 2.558 0.5729 .9088 .0001
log (GDPCAPTA) ENERGYC 17 4.454 0.0075 .8975 .0001
Central GDPCAPTA ENERGYC 14 127.120 0.1437 .1728 .1394 NS
African log (GDPCAPTA) log (ENERGYC) 14 4.711 0.0488 .1857 .1239 NS
Empire log (GDPCAPTA)ENERGYC 14 4,845 0.0011 1172 .1339 NS
Chad GDPCAPTA ENERGYC 14 88.903 -0.6626 .2856 .0490
1og (GDPCAPTA) log (ENERGYC) 14 4,763 -0.1489 .2760 .0537 NS
log (GDPCAPTA) ENERGYC 14 4.496 -0.0087 .2605 .0622 NS
Chile GDPCAPTA ENERGYC 14 450.476 0.2885 .8433 .0001
1og (GDPCAPTA] log (ENERGYC) 14 3.567 0.4396 .8538 .0001
1og (GDPCAPTA]ENERGYC 14 6.232 0,0004 .8229 .0001
China GDPCAPTA ENERGYC 16 -129,243 0.9587 .8130 .0001
Republic 1og (GDPCAPTA] log (ENERGYC) 16 -2.294 1.3070 .7287 .00uL
og (GDPCAPTA}ENERGYC 16 4,483 0.0027 . 7655 .0001
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PER CAPITA ENERGY CONSUMPTION - GDP

TABLE A-1

TIME SERIES REGRESSIONS (Continued)

Number of . P Significance
Country D\sgrcil;(tl;:( lnS:rr);:antﬁcm Data . Intercept SI(‘)pe 2 Lgcvcl of
€ Vaiues a ’ Regression
Coloanhia GDPCAPTA ENERGYC 16 7.320 0.5404 .8968 .0001
log (CDPCAPTA ) 1og (ENERGYC) 16 -0.312 0.9560 .8843 . 0001
log (GDPCAPTAYENERGYC 16 4,810 0.0016 .8977 .0001
Congo, P.R. GDPCAPTA ENERGYC 13 136.502 0.445 .8503 .0001
log (GDPCAPTA) log (ENERGYC) 13 3.541 0.3550 .8641 .0001
1og (GDPCAPTAYENERGYC 13 4.992 0.0021 .8458 .0001
Costa Rica GDPCAPTA ENERGYC 14 409.129 0.9124 .9025 .0001
Log (GDPCAPTA) log (ENERGYC) 14 3.927 0.4563 .8173 .0001
Log (GDPCAPTA)ENERGYC 14 6.149 0.0012 .8850 .0001
Dominican GDPCAPTA ENERGYC 17 242.312 0.3934 .9080 .0001
Republic 1og (GDPCAPTA] Log (ENERGYC) 17 3.948 0.3448 .8930 .0001
1og (GDPCAPTA}ENERGYC 17 5.571 0.0010 .9033 .0001
Ecuador GDPCATPA ENERGYC 18 157.090 0.5238 .9478 .0001
1og (GDPCAPTA] log (ENERGYC) 18 3.089 0.4682 .9231 .0001
log (GDPCAPTA)ENERGYC 18 5.248 0.0016 .9575 .0001
El Salvador GDPCAPTA ENERGYC 18 218.576 0.3218 .5637 .00G3
log (GDPCAPTA] 1log (ENERGYC) 18 4,376 0.2404 .6484 . 0001
log (GDPCAPTA]ENERGYC 18 5.405 0.0012 .5620 .0003
Ethiopia GDPCAPTA ENERGYC 17 52.218 0.6591 .8500 .0001
log (GDPCAPTA]} log (ENERGYC) 17 3.607 0.1975 .8957 .0001
log (GDPCAPTA) ENERGYC 17 3.974 0.0101 .8507 .0001




TABLE A-1
PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)
C \ Dependent Independent N“'thr of Intercept Slope 2 P Significance
ountry . . ata : T Levcl of
\Y Vi :
ariable ariable Values a b Regression
Fiji GDPCAPTA ENERGYC 14 223.756 0.4335 .5864 .0014
1og (GDPCAPTA) log (ENERGYC) 14 3.814 0.3618 .5557 .0022
log(GDPCAPTA)ENERGYC 14 5.535 0.0011 .6041 .0011
The Gambia GDPCAPTA ENERGYC 18 88.723 0.2507 .1956 .0061 NS
1og(GDPCAPTA)log(ENERGYC) 18 4,039 0.1490 .2518 .0339
log(GDPCAPTA)ENERGYC 18 4.483 0.0025 L2177 .0509 NS
Ghana GDPCAPTA ENERGYC 16 226.975 0.2168 .3907 .0096
1og(GDPCAPTA]log(ENERGYC) 16 5.017 0.1083 .3604 .0139
1og (GDPCAPTAYENERGIC 16 5.432 0.0008 .3813 .0108
Greece GDPCAPTA ENERGYC 18 343.002 0.5664 .9877 .0001
10g (GDPCAPTA) log (ENERGYC) 18 2.454 0.6348 .9932 .0001
1og ( DPCAPTA}ENERGYC 18 6.181 0.0006 .9581 .0001
Guatemala GDPCAPTA ENERGYC 18 4.455 1.7022 .9611 .0001
1 og (GDPCAPTA]log (ENERGYC) 18 0.649 0.9804 L9546 .0001
log(GDPCAPTA’ENERGYC 18 4.904 0.0047 .9574 .0001
Guinea, Eq. GDPCAPTA ENERGYC 14 85.858 0.1121 .0803 .3262 NS
1og(GDPCAPTA’log(ENERGYC) 14 4.050 0.1140 .1116 .2430 NS
1og(GDPCAPTA’ENERGYC 14 4.450 0.0013 .0932 .2884 NS
Guyana GDPCAPTA 14 263.052 0.0895 .6861 .0003
log (GDPCAPTA log(ENERGYC) 14 4.416 0.2100 .7030 .0002
1og (GDPCAPTA] 14 5.594 0.0003 .6815 .0003




PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES

TABLE A-1

REGRESSIONS (Continucd;

Number of P Significance
Dependent Independent Intercept Slope & :
Country ; . Data p p 2 Level of
Vi : .
iriable Variable Values a b Regression
Honduras GDPCAPTA ENERGYC 17 211.588 0.2786 .5134 .0012
1og (GDPCAFTA)} log (ENERGYC) 17 4.358 0.2325 .5484 .0007
log (GDPCAPTA}ENERGYC 17 5.378 0.0010 .5095 .0013
HongKong IGDPCAPTA ENERGYC 14 149.590 0.6230 .8682 .0001
log (GDPCAPTA}log (ENERGYC) 14 1.340 0.7686 .8902 .0001
1og (GDPCAPTA)ENERCYC 14 5.643 0.0010 .8663 .0001
India IGDPCAPTA ENERGYC 17 55.639 0.2110 .3799 .0084
log (GDPCAPTA)} log (ENERGYC) 17 2.507 0.3913 .3090 .0073
log (GDPCAPTA] ENERGYC 17 4,116 0.0022 .3882 .0075
Indonesia GDPCAPTA ENERGYC 18 29.226 0.3816 . 7497 .0001
log (GDPCAPTA)} log (ENERGYC) 18 0.793 0.7333 . 7664 .0001
log (GDPCAPTA} ENERGYC 18 3.815 0.0041 .7109 .0001
Iran GDPCAPTA ENERGYC 18 129.243 0.3713 .9442 .0001
1og (GDPCAPTA} log (ENERGYC) 18 1.778 0.6432 .9406 .0001
log (GDPCAPTA) ENERGYC 18 5.261 0.0009 .9401 .0001
Israel IGDPCAPTA ENERGYC 15 314.347 0.6537 .9576 .0001
log (GDPCAPTA) log (ENERGYC) 15 1.379 0.7917 .9592 .0001
log(GDPCAPTA‘ENERGYC 15 4.588 0.000<1 .9617 .0001
Ivory Coast IGDPCAPTA ENERGYC 18 163.124 0.7750 .8810 .0001
log (GDPCAPTA} log (ENERGYC) 18 3.531 0.4296 .8836 .0001
log (GDPCAFTA} ENERGYC 18 5.287 0.0023 .9108 .0001
Jamaica GDPCAPTA ENERGYC 15 372.565 0.2477 .8779 .0001
log (GDPCAPTA) log (ENERGYC) 15 3.782 0.3861 .8521 .0001
log (GDPCAPTA) ENERGYC 15 6.042° 0.0004 .8818 .0001




TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

N b r . ) Q; o .
Country [)\t/:g:ir;ﬁ:l lnegr:icg};llgm ugag 0 Intercept Sl(l;pc 2 I S['_gc':,'gl'?fmc
Values a Regression
Jordan GDPCAPTA ENERGYC 15 139.666 0.4045 .2631 .0506 NS
log (GDPCAPTA)} log (ENERGYC) 15 2.660 0.5088 .3531 .0195
log (GDPCAPTA} ENERGYC 15 5.037 0.0017 .3052 .0327
Kenya GDFCAPTA ENERGYC 18 71.106 0.4577 .0609 .3236 NS
log (GDPCAPTA) log (ENERGYC) 18 2,7613 0.4318 .0505 .3702 NS
log (GDPCAPTA)} ENERGYC 18 4.459 0.0031 0516 .3647 us
Korea, Rep. GDPCAPTA ENERGYC 18 17.633 0.3571 .9541 .0001
1og (GDPCAPTA) log (ENERGYC) 18 0.257 0.8142 .9347 .G001
log (GDPCAPTA) ENERGYC 18 4.574 0.0013 .9877 .0001
Lebanon GDPCAPTA ENERGYC 14 296.188 0.3778 .8203 .0001
log (GDPCAPTA) log (ENERGYT) 14 2.842 0.5327 .8404 .0001
log (GDFCAPTA) ENERGYC 14 5.830 0.0006 .7950 .0001
Liberia IGDPCAPTA ENERGYC 17 181.003 0.2339 .7989 .0001
Log (GDPCAPTA]log (ENERGYC) 17 4,359 0.2077 .7609 .0001
1og (GDPCAPTA] ENERGYC 17 5.232 0.0009 .8262 .0001
Libya GDPCAPTA ENERGYC 14 256.442 2.4149 .8543 .0001
log (GDPCAPTA] log (ENERGYC) 14 1.474 0.9344 .8893 .0001
log (GDPCAPTA)} ENERGYC 14 6.377 0.0016 .7666 .0001
Madagascar IGDPCAPTA ENERGYC 17 126.483 ;0.0495 .0172 .6516 NS
1og (GDPCAPTA} log (ENERGYC) 17 4.908 -0.0230 .0184 .6038 NS
log (GDPCAPTA)} ENERGYC 17 4,842 -0.0005 .0217 .5725 NS
Malawi IGDPCAPTA ENERGYC 14 11.498 1.4686 .8022 .0001
|Log (GDPCAPTA) 1og (ENERGYC) 14 1.002 0.8795 .8059 .0001
log (GDPCAPTA) ENERGYC 14 3.492 0.0189 . 7900 .0001




TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

- Dependent Independent Number of Intercept Slopc 2 P Significance
Country Variabl Variabl Data b T [.cvel of
ariaple ariable Values a Regression
Malaysia GDPCAPTA ENERGYC 16 196.466 0.3523 .9579 .0001
1og (GDPCAPTA) log (ENERGYC) 16 3.278 0.4264 .9505 .0001
log (GDPCAPTA) ENERGYC 16 5.417 0.0010 .9532 .0001
Mali GDPCAPTA ENERGYC 14 41.725 0.4934 .4264 .0113
log (GDPCAPTA] log ( BNERGYC) 14 3.396 0.1833 L4132 .0132
log (GDPCAPTA)}ENERGYC 14 3.752 0.0095 .4278 .0112
Malta GDPCAPTA ENERGYC 17 -67.521 0.7499 .6723 .0001
log (GDPCAPTA] log (ENERGYC) 17 -3.563 1.4569 4773 .0021
log (GDPCAPTA} ENERGYC 17 4.667 0.0018 4575 .0029
Mauritania GDPCAPTA ENERGYC 14 96.004 0.4555 .7924 .0001
log (GDPCAPTA] log (ENERGYC) 14 3.719 0.2748 .9213 .0001
log (GDPCAPTA] ENERGYC 14 4.577 0.0036 .7632 .0001
Mexico GDPCAPTA ENERGYC 18 230.724 0.4015 .8859 .0001
log (GDPCAPTA log {ENERGYC) 18 1.908 0.6579 .8843 .0001
log (GDPCAPTA)} ENERGYC 18 5.790 0.0007 .8549 .0001
Morocco GDPCAPTA ENERGYC 17 142.410 0.3909 .8279 .0001
log(GDPCAPTA{log(ENERGYC) 17 3.5295 0.3533 .8074 .0001
log (GDPCAPTA) ENERGYC 17 5.0397 0.0018 .8097 .0001
Nepal IGDPCAPTA ENERGYC 18 73.610 0.2878 .1325 .1376 NS
log (GDPCAPTA] log (ENERGYC) 18 4.246 0.0407 .1953 .0663 NS
log (GDPCAPTA} ENERGYC 18 4.299 0.0038 .1367 .1310 NS
Nicaragua IGDPCAPTA ENERGYC 14 229.415 0.6072 .8383 .0091
log (GDPCAPTA] log (ENERGYC) 14 3.411 0.4589 .8667 .0001
log (GDPCAPTA] ENERGYC 14 5.551 0.0015 .8134 .0001




TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

Number of P Significance
Country D\igreir;(ll)?:t lnSep;:nr:jlent Daia Intercept Slcl;pc 2 Level of
anable Values a Regression

Niger GDPCAPTA ENERGYC 14 111.668 -0.9036 .4929 .0051

log (GDPCAPTA] log (ENERZYC) 14 4.878 -0.1177 .2648 .0597 NS

log (GDPCAPTA}ENERGYC 14 4.736 -0.01G2 .5127 .0040
Nigeria IGDPCAPTA ENERGYC 16 53.137 1.3761 .8585 .0001

log (GDPCAPTA) log (ENERGYC) 16 2.585 0.5700 .8384 .0001

log (GDPCAPTA) ENERGYC 16 4.278 0.0101 .8520 .0001
Oman GDPCAPTA ENERGYC 10 89.355 1.2997 .8807 .0001

log (GDPCAPTA} log (ENERGYC) 10 3.492 0.4404 .8875 .0001

1og (GDPCAPTA)} ENERGYC 10 4.648 0.0059 .9360 .0001
Panama GDPCAPTA ENERGYC 18 213.807 0.6703 .9180 .0001

log (GDPCAPTA) log (ENERGYC) 18 1.984 0.6943 .9284 .0001

log (GDPCAPTA) ENERGYC 18 5.791 0.0010 .8999 .0001
Papua New G GDPCAPTA ENERGYC 18 151.107 0.5223 .8257 .0001

log (GDPCAPTA)} Log (ENERGYC) 18 3.736 0.3474 .9218 .0001

jLop (GDPCAPTA)ENERGYC 18 5.069 0.0023 .8289 .0001
Paraguay GDPCAPTA ENERGYC 18 106.567 1.0334 .9035 .0001

Ltog (GDPCAPTA)log (ENERGYC) 18 2.825 0.5474 .8884 .0001

Lo (GDPCAPTA)ENERGYC 18 4,951 0.0040 .9109 .0001
Peru GDPCAPTA ENERGYC 18 146,177 0.5154 .7731 .0001

Log (GDPCAPTA)log (ENERGYC) 18 1.921 0.6567 .7947 .0001

log (GDPCAPTA]ENERGYC 18 5.404 0.0012 .7927 .0001
Philippines - GDPCAPTA ENERGYC 18 82.714 0.3476 .8483 .0001

1og (GDPCAPTA]log (ENERGYC) 18 2.557 .0.4681 | .8431 .0001

1og (GDPCAPTA) ENERGYC 18 4.620 0.0020 .8833 .0001
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TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

Number of . P Significance
Country Dsg:ir:‘clij:l ln;i/c;[:;::l;ilznt Data - lnlc;ccpl Sl%pc 2 Ievel of
Values ¢ Regression

Quatar CDPCAPTA ENERGYC 14 479.869 0.0179 .7966 .0001

log(GDPCAPTA)log(ENERGYC) 14 4.617 0.2110 L7517 .0001

1 og (GDPCAPTAXENERGYC 14 6.192 0.0000 .7748 .0001
Rhodesia GDPCAPTA ENERGYC 10 78.543 0.3024 4764 .0272

log (GDPCAPTA ) Log ( ENERGYC) 10 1.276 0.6701 | .4555 .0323

1og (GDPCAPTAYENERGYC 10 4,914 0.0011 L4733 .0279
Rwanda GDPCAPTA ENERGYC 13 3v.916 1.5909 .5695 .0029

1og (GDPCAPTA)log (ENERGYC) 13 3.199 0.3339 | .6285 .0012

Log (GDPCAPTAXENERGYC 13 3.663 0.0299 .5817 .0024
Saudi Arabia GDPCAPTA ENERGYC 14 59.065 0.6272 .8305 .0001

ﬂog(GDPCAPTA]log(ENERGYC) 14 1.482 0.7194 .8478 .0001

10g (GDPCAPTA]ENERGYC 14 5.180 0.0014 .9161 .0001
Senegal GDPCAPTA {ENERGYC 14 308.334 -0.6426 .6694 .0003

log(GDPCAPTA]log(ENERGYC) 14 7.306 -0.3891 .6800 .0003

tog (GDPCAPTA}ENERGYC 14 5.791 -0.0029 .6773 .0003
Sierra Leone GDPCAPTA ENERGYC 16 128.015 0.2847 4611 .0038

1og(GDPCAPTA]log(ENERGYC) 16 4.309 0.1632 4824 .0028

1 og (GDPCAPTA]ENERGYC 16 4,863 0.0019 .4620 .0038
Singapore GDPCAPTA ENERGYC 18 199.467 0.5252 .9637 .0001

1og (GDPCAPTA] log (ENERGYC) 18 1.957 0.6759 | .9297 .0001

10g (GDPCAPTA]ENERGYC 18 5.931 0.0006 .9737 .0001
Somalia GHPCAPTA ENERGYC 14 71.224 -0.0650 .0173 .6541 NS

1og(GDPCAPTA‘log(ENERGYC) 14 4.362 -0.0371 .0313 .5450 NS

10g (GDPCAPTA} ENERGYC 14 4,263 -0.0009 .0152 .6744 NS
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TABLE A-1
PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Continued)

» Sienificanc
Dependent Independent Number of Intercept Slopce 2 I S'L"'“C}ntc
Country Variabl Variabl Data a b 1 Levelo
.variabie ariable Values Regression
South Vietnam [GDPCAPTA ENERGYC .14 150.699 0.0014 .0G17 .8883 NS
log (GDPCAPTA)} log (ENERGYC) 14 4.976 0.0077 .0280 .5677 NS
1og (GDPCAPTA} ENERGYC 14 5.014 0.0000 .0021 .B762 NS
Sri Lanka GDPCAPTA ENERGYC 17 80.045 0.1253 .0396 .4437 NS
1og (GDPCAPTA} log (ENERGYC) 17 3.605 0.1985 .0550 .3648 NS
1og (GDPCAPTA] ENERGYC 17 4.371 0.0015 .0555 .3626 NS
Sudan GDPCAPTA ENERGYC 15 129.8431 -0.1045 .1799 .1151 NS
log (GDPCAPTA)log (ENERGYC) 15 5.133 -0.0775 .1981 .0965 NS
log (GDPCAPTA)YENERGYC 15 4.870 -0.0009 .1923 .1020 NS
Syrian A.R. GDPCAPTA ENERGYC 15 88.48? 0.3564 .7993 .0001
log (GDPCAPTA)1log (ENERGYC) 15 1.361 0.6806 . 7946 .0001
Log (GDPCAPTA)YENERGYC 15 4.959 0.0012 .7923 .0001
Tanzania CDPCAPTA ENERGYC 18 57.283 0.5428 7777 .0001
Log (GDPCAPTA)N1og (ENERGYC) 18 3.035 0.3594 .8297 .0001
| og (GDPCAPTANENERGYC 18 4.116 0.0063 | .7814 .0001 -
Thailand GDPCAPTA ENERGYC 18 95.565 0.3636 .8986 .0001
log (GDPCAPTA)}log (ENERGYC) 18 3.155 0.2773 .9289 .0001
og (GDPCAPTA)ENERGYC 18 4,654 0.0022 .9109 .0001
Togo FDPCAPTA ENERGYC 17 66.146 0.9434 L7446 .0001
log (GDPCAPTA)log (ENERGYC) 17 3.027 0.4386 .8337 .0001
log (GDPCAPTA)ENERGYC 17 4,288 0.0085 . 7644 .0001
Trinidad & GDPCAPTA ENERGYC 17 436.025 0.1240 4171 .0051
Tobagos log (GDPCAPTA)log (ENERGYC) 17 3.362 0.4170 4684 .0024
log (GDPCAPTA)YENERGYC 17 6.252 0.0001 .4905 .0017
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TABLE A-1

PER CAPITA ENERGY CONSUMPTION - GDP TIME SERIES REGRESSIONS (Concluded)

Number of ) P Significance
Country D\(l:pc'l;([l,?“ [n?}:ppn;ifnl Data Intercept SI(t))pc r2 Level of
anable anablc Valucs a Regression

Uganda GDPCAPTA FNERGYC 14 88.957 0.6456 .8530 .0001

log (GDPCAPTA) log (ENERGYC) 14 3.773 0.2650 .8865 .0001

1og (GDPCAPTA) ENERGYC 14 4.521 0.0054 .8363 .0001
Upper Volta GDPCAPTA ENERGYC 14 52.355 0.5003 .3223 .0342

10og (GDPCAPTA]log (ENERGYC) 14 3.879 0.0755 -3033 .0413

Log (GDPCAPTA] ENERGYC 14 3.963 0.0086 .3270 .0326
Uruguay [SDPCAPTA ENERGYC 17 721.612 0.0838 | .1578 .1144 NS

Log (GDPCAPTA] Llog (ENERGYC) 17 6.025 0.0965 .1578 .1144 NS

1og (GDPCAPTA]ENERGYC 17 6.586 0.0001 .1584 .1137 NS
Venezuela [GDPCAPTA ENERGYC 18 225.314 0.3768 .8866 .0001

1og (GDPCAPTA] log (ENERGYC) 18 0.974 0.7782 .8979 .0001

log (GDPCAPTA]ENERGYC 18 6.213 0.0003 .9018 .0001
Zaire IGDPCAPTA ENERGYC 16 100.981 -0.0975 .0065 .7674 NS

log (GDPCAPTA} log (ENERGYC) 16 4.824 -0.0668 .0048 .7992 NS

10g (GDPCAPTA] ENERGYC 16 4.618 -0.0011 .0071 .7562 NS
Zambia GDPCAPTA ENERGYC 14 127.908 0.1260 .2142 .0956 NS

Llog (GDPCAPTA] log ( ENERGYC) 14 3.192 0.3313 .2027 .1063 NS

log (GDPCAPTA]ENERGYC 14 4.919 0.0007 .2067 .1024 NS
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TABLE A-2

PER CAPITA GDI-GDP TIME SERIES REGRESSIONS

Number of Intercept‘ Slope P Significance

Country Data Values a b r2 Level of Regression
Afghanistan 13 56.470 -0.2297 .0318 .5599 NS
Alger{a 14 230.361 0.6690 5717 .0018
Argentina ' 14 384.510 2.878 .8540 .0001
Bangladesh 12 58.930 1.078 .5964 .0032
Barbados 14 63,205 3.688 .8089 . 0001
Benin 14 73.161 0.4781 .3932 .0164
Bolivia 14 154.892 0.5301 .0150 .6763 NS
Brazil 14 163.806 3.1369 .9663 .0001
Burma 14 69.306 0.4921 .1066 .2546 NS
Burundi 14 55.378 0.2736 .0018 .8859 NS
Cambod 1a 11 103.187 0.4592 .0327 .5946 NS
Cameroon 14 78.757 3.4502 .7376 .0001

Central African Empire 14 171.655 -1.6338 .2559 .0650 NS
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PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Contimued)

TABLE A-2

Number of

Intercept

Slope

P Significance

Country Data Values a b r2 Level of Regression
Chad 14 89.466 -1.4166 .0303 .5518 NS
Chile 14 176.877 4.4550 .3960 .0012
China, Republic 14 117.876 2.5281 .9733 .0001
Colombia 14 1C1.206 3.5262 .6207 .0008
Corgo, P. R. 14 171.252 0.7009 .2634 .0605 NS
Costa Rica 14 -366.313 2.0737 .8090 .0001
Dominican Republic 14 240.280 1.9352 .9758 .0001
Ecuador 14 223.836 1.2864 .6778 .0003
El Salvador 14 208.620 1.7465 .3111 .0382
Ethiopia 14 27.061 4.4776 .93338 .0001
Fij1i 14 189.985 2.3571 .8406 .0001
The Gambia 14 56.565 2.9092 .6120 .0009
Ghana 13 243,944 0.2181 .0760 <3615 NS
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PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Continued)

TABLE A-2.

Intercept

Number of Slope 2 P Significance
Country Data Values a b T Level of Regression
Greece 14 185.455 3.0207 .9649 .0001
Guatemala 14 186.379 3.9770 .5717 .0018
Guinea, Eq. 9 85.943 0.5883 .1427 .3162 NS
Guyana 14 286.401 0.9192 .2406 .0750 NS
Honduras 14 199.376 1.5877 .6467 .0005
Hong Kong 14 244,555 2.8094 .8759 .0001
India 14 58.8726 2.0106 .4136 .0131
Indonesia 14 51.910 2.7864 .9475 .0001
Iran 14 107,972 3.5806 .9767 .0001
Israel 14 394.603 2.7598 .8225 .0001
Ivory Coast 14 127.551 3.0849 .9320 .0001
Jamaica 14 279.809 2.4186 .7999 .0001
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TABLE A-2

PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Continued)

Number of Intercept Slope 2 P Significance
Country Data Values a b T Level of Regression
Jordan 14 206.083 1.0772 .2184 .0920 NS
Kenya 14 72.331 2.3682 .6721 .0003
Korea, Rep. 14 109.924 2.3252 .0226 .0001
Lebanon 14 253.632 2.7886 .7286 .0001
Liberia 14 278.505 -0.7774 .5517 .0023
Libya 12 | 31.8864 3.7890 .7082 .0006
Madagascar 14 109.843 0.8452 .1231 .1269 NS
Malawi 14 32.957 4.8569 .6917 .0002
Malaysia 14 127.417 3.8652 .8871 .0001
Mali 14 50.018 0.2528 .0113 .7180 NS
Malta 14 118.252 2.7868 .8490 .0001

Mauritania 14 169.984 -0.9892 .2998 0427
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PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Continued)

TABLE A-2

Number of Intercept Slope 2 P Significance
Country Data Values a b T Level of Regression
Mexico 14 96.526 4.199 .3531 .0001
Morocco 14 153.461 2.1791 .6421 .0006
Nicaragua 14 179.237 2.9656 .8644 .0001
Niger 14 65.966 3.2491 .6048 .0011
Nigeria 14 54.6311 3.4776 .8732 .0001
Panama 14 344,950 1.9329 .9550 .2001
Papua New Guinea 14 123.894 1.2364 .6146 .0015
Paraguay 14 173.397 1.5210 .5496 .0024
Peru 14 36%.335 1.2820 .1049 .2586 NS
Philippines 14 69.377 2.9151 .6611 . 0004
Rhodesia 14 213.253 1.2182 .4306 .0108
Rwanda 14 45.871 2.1299 .0760 .3401 NS
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TABLE A-2

"PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Continued)

Number of Intercept Slope 9 P Significance
Country Data Values a b r Level of Regression
Saudi Arabia 14 91.038 5.4998 .6682 . 0004
Senegal 14 235.493 ~0.3156 .0924 .2906 NS
Sierra Leone 10 111.652 2.070 .8392 .0002
Singapore 14 410.416 2.3339 .9777 .0001
Somalia 14 62.939 0.5070 .1453 .1788 NS
South Vietnam 14 145.392 0.2581 .0709 .3574 NS
Sri Lanka 14 54.197 2.6884 .6771 .0003
Sudan 14 111.219 0.4695 .0468 .4577 NS
Syrian A. R. 11 147.162 2.6078 .7317 .0008
Tanzania 14 57.801 1.9976 .8301 .0001
Thailand 14 74.207 2.2323 .8289 .0001

- Togo 14 72.699 2.3345 .5162 .0038
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PER CAPITA GDI-GDP TIME SERIES REGRESSIONS (Concluded)

TABLE A-2

Number of

Intercept:

Slope

P Significance

Country Data Values a b r2 Level of Regression
Trinidad and Tobago 13 672.120 0.4684 .0679 .3898
Uganda 14 77.750 2.6166 .6800 .0003
Upper Volta 14 56.001 0.3045 . 0044 .8214 NS
Uruguay 14 718.225 0.8720 L4150 .0129
Venezuela 14 522.148 2.3204 .4041 .0145
Zaire 14 78.0060 0.6853 .3676 .0215
Zambia 14 182.284 0.1177 .0220 .6129 NS
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TABLE A-3

SECTORAL TIME SERIES REGRESSIONS

e e ; Number of ) . P Significane
y D\P\nil\ nt l“dCPCl'I(IL'Hl . Intereept Slope s k4 vange
Country o oy Data p op - netof
Variable Variable Values a b ! Rt;'résl\ion
Alperia INDS70 ENERGYI 10 451,535 486,797 |.7246 .0018
INDSCAP ENICAP 10 35.230 287 .835 {.6101 .0076
TRANS70 ENERGYTR 10 -18.593 300.745 |.4364 .1062 NS
TRANSCAP ENTRCAP 10 10.423 10.794 |.0003 .9696 NS
Argentina INDS70 ENERGYI 9 -5667.807 2215.672 |.8957 .0001
INDSCAP ENICAP 9 -279.759 2378.084 |.8282 .0007
TRANS70 ENERGYTR 9 1613.283 58.001 |.1283 .3439 NS
TRANSCAP ENTRCAP 9 82.613 15.955 |.0049 .8579 NS
Brazil INDS70 ENERGYI 10 -2233.744 736.814 |.9214 .0001
INDSCAP ENICAP 10 ~-26.764 759.547 {.8850 .0001
TRANS70 ENERGYTR 9 136.000 141,522 {.2744 .0001
TRANSCAP ENTRCAP 9 2.111 136.783 [.9456 .0001
AGRI70 ENERGYA 9 -210.841 24606.54 .9768 .0001
AGRICAP ENACAP 9 -2.757 24805.262 | .9543 .0001
Colombia INDS70 ENERGYI 9 633.525 1173.567 | .6484 .0088
INDSCAP ENICAP 9 38.104 816.307 |.4650 .0430
TRANS70 ENERGYTR 9 211.334 105.479 | .5762 .0177
TRANSCAP ENTRCAP 9 19.563 14.851 | -0072 .8278 NS
Egypt INDS70 ENERGYI 9 256,722 1249.924 |.7801 .0016
INDSCAP ENICAP 9 16.769 898.513 | .5431 .0235
TRANS70 ENERCGYTR 9 283.387 57.096 |.2636 .1575 NS
TRANSCAP ENTRCAP 9 9.686 5.759 |.0022 .9051 NS
AGRI70 ENERGYA 9 428.574 31948.946 | .8173 .0008
AGRICAHP ENACAP 9 23.863 23699.614 |.6279 .0109
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TABLE A-3

SECTORAL TIME SERIES REGRESSIONS (Continued)

e T . Nanher of . o P Signihicance
Countrs l)\ !l‘;il'l‘nll:ll‘u ln;&:;gﬁgn Dita lmc'.lum .\lxl‘:hL .2 Uevel of
ari y Values ¢ Regression

India INDS70 ENERGY1 10 2842.,972 105.829| .9154 .0001
INDSCAP ENTCAP 10 7.605 61.747F .7148 .0021
TRAN570 ENERGYTR 10 -4225.048 409.982f .9044 .0001

TRANSCAP ENTRCAP 10 10.258 ~212.306] .0486 .5405 NS

AGRI70 ENERGYA 8 19986.558 3389.656| .1881 .2831 NS

AGRICAP ENACAP 8 44 .997 ~4518.732| .2544 .2545 NS
Indonesia INDS70 ENERGYI 9 142.919 1449.263) .9103 .0001
INDSCAP ENICAP 9 1.457 1396.551] .8638 .0003
- {TRANS70 ENERGYTR 10 -287.498 250.752| .8844 .0001
TRANSCAP ENTRCAP 10 -3.115 281.248| .7851 .0006
Iran INDS70 ENERGY1 10 836.520 121.881] .6408 .0054
INDSCAP ENICAP 10 36.142 90.016] .5206 .0185
TRANS70 ENERGYTR 10 406.697 86.624| .6682 .0038

TRANSCAP ENTRCAP 10 16.417 44.880| .2871 .1104 NS
Jamaica INDS70 ENERGY1 5 95.228 77.883| .8533 .0250
INDSCAP ENICAP 5 57.975 62.466f .7855 .0452

TRANS70 ENERGYTR 10 66.953 49.712] .1099 .3493 NS

TRANSCAP ENTRCAP 10 38.580 31.514} .1084 .3528 NS
Kenya INDS70 ENERGY1 6 44,962 729.686] .8222 .0126

INDSCAP ENICAP 6 7.060 561.459| .6147 .0649 NS
TRANS70 ENERGYTR 10 97.461 33.361] .6380 .0056

TRANSCAP ENTRCAP 10 10.640 -25.436] .3729 .0607 NS
AGRI70 ENERGYA 8 444.706 1595.123! .6675 .0133

AGRICAP ENACAP 8 42.303 -11.119] .0001 .9779 NS
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TABLE A-3

SECTORAL TIME SERIES REGRESSIONS (Continued)

Countny “\L’!".‘_I.K.!‘\l'ljl I lm\lfp"c.nt-;Jc‘nl '\ml];&l::;: ol lnlc.u-cm Slope )2 : \ILL":LE;\!:’(’LL
ariabh ariable Values i b Regression
Korea INDS70 ENERGY1 10 ~924.278 2138.327| .9665 .0001
INDSCAP ENTCAP 10 -31.378 2191.589} .9586 .0001
TRANS70 ENERGYTR 10 406.011 134.448] .0282 .6427 NS
TRANSCAP ENTRCAP 10 17.286 -15.091{ .0005 .9531 NS
AGR170 ENERGYA 6 1984.174 .9642 .0005
AGRICAP ENACAP 6 65.703 95775.049] .9093 .0032
Mexico INDS70 ENERGYI 10 2225.877 341.288| .9601 .0001
INDSCAP ENICAP 10 86.081 229.168) .8204 .0003
TRANS70 ENERGYTR 10 ~487.060 138.967( .8509 .0001
TRANSCAP ENTRCAP 10 -15.046 165.444] .6782 .0034
AGR170 ENERGYA 10 1563.874 6176.487! ,7809 .0007
AGRICAP ENACAP 10 -19.403 13363.749| .7270 .0017
Nigeria INDS70 ENERGYI 9 234.349 501.754| .7425 .0028
INDSCAP ENICAP 9 4,633 453.550] .6642 .0074
TRANS70 ENERGYTR 9 107.125 236.334] .9139 .0001
TRANSCAP ENTRCAP 9 2.144 222.702{ .8890 .0001
Saudi Arabia INDS70 ENERGYI 10 85.651 81.627| .7193 .0019
INDSCAP ENICAP 10 17.179 66.635{ .6091 .0077
TRANS70 ENERGYTR 10 91.154 216.028| .9213 .0001
TRANSCAP ENTRCAP 10 14,255 194.018] .8630 .0001
Thailand INDS70 ENERGYI 10 148,543 472.664| .9068 . 0001
INDSCAP ENICAP 10 6.254 432.990| .8328 .0002
TRANS70 ENERGYTR 10 262.934 62.180( .8522 .0001
TRANSCAP ENTRCAP 10 9.254 25.746] .4910 .0240
AGR170 ENERGYA 10 1081.290 1405.543| .7621 .0010
AGRICAP ENACAP 10 44,498 531.561| .2632 .1294 NS
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TABLE A-3

SECTORAL TIME SERIES REGRESSIONS (Concluded)

Number of

P Significance

Dependent Independent Intercept Slo
Country Variable Variable ol e e r? Level of
CTS Regression
Venezuela INDS70 ENERGYI 10 369.220 280.790 .8653 .0001
INDSCAP ENICAP 10 69.640 291.374 .6181 .0070
TRANS70 ENERGYTR 9 46.432 252.847 .9383 .0001
TRANSCAP ENTRCAP 9 7.484 254.754¢ .8621 .0003
AGRI70 ENERGYA 8 1190.268 -48307.739 L4117 .0863 NS
AGRICAP ENACAP 8 94.079 -23504.86Q .2380 .2201 NS
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TALLE A-4

NONCOMMERCIAL ENERGY REGRESSIONS

Country Dcpe.ndcnl Independent Nur[l;:lc; of Intercept Slope 2 P s;f;crvcfllcoarnce
ariable Variable Values a b Re -
: gression
Algerial ENNCCAP ENTOCAP 10 0.0183 0.0030 .4899 .0242
ENNCCAP YEAR 10 -0.1822 0,0001 .6460 ,0051
FRNC ENTOCAP 10 0.1386 -0.2298 .9626 .0001
ENINC ENERGYI 10 0.0025 0.0063 .3648 .0644 NS
ENINC YEAR 10 -1.3929 0.0007 ,7043 .0024
FRIN ENERGYI 10 0.0282 -0.0291 .7500 .0012
Argentina2 ENNCCAP ENTOCAD 10 -0.0881 0.1902 .3514 .0709 NS
ENNCCAD YEAR 10 ~14,1627 0.0072 .5192 .0187
FRNC ENTOCAD 10 0.0279 0.0739 .0901 .3993 NS
ENINC ENERGYI 10 ~-2.7482 0.6487 .9385 .0001
ENINC YEAR 10 -486.2698 0.2475 .7017 .0025
FRIN ENERGYI 10 -0.1038 0.0496 .8642 .0001
Brazil ENNCCAP ENTOCAP 10 0.2701 -0.0327 .0730 .4502 NS
ENNCCAF YEAR 10 2.6841 -0.0012 .1303 .3054 NS
FRNC ENTOCAP 10 0.8281 -0.6747 .8901 .0001
ENINC ENERGYI 10 1.6060 0.1227 .7999 .0005
ENINC YEAR 10 -403.5970 0.2065 .7976 . 0005
FRIN ENERGYL 10 0.3247 -0.0058 7776 .0007
Columbia3 ENNCCAP ENTOCAP 9 -0.3170 0.8854 .6269 .0110
ENMICCAP YEAR 9 21.4464 -0.0108 .9627 .0001
FRMC ENTOCAP 9 -0.0964 0.7590 .3407 .0989 NS
ENINC ENERGYI 9 0.1643 0.1525 .7448 .0027
ENINC YEAR 9 -27.1772 0.0139 .9364 .0001
FRIN ENERGYI 9 0.7623 -0.4977 .7508 .0025
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TABLE A-4

NONCOMMERCIAL ENERGY REGRESSIONS (Continued)

Num f ignificanc
Country D\ggrcil;(tlﬁg( ln{l}cp'cnl)dlem l ?):ﬁ‘r o Intercept Skl;pc 2 P Sngcl‘nllcfluoarncc
anable Valucs a Regression
Egypt ENNCCAP ENTOCAF 9 0.0044 0.0064 1712 .2682 NS
ENNCCAP YEAR 9 -0.1914 0.0001 .3035 .1242 NS
FRNC ENTOCAP 9 0.0567 -0.1385 .7328 .0032
ENINC ENERGYI 9 0.0691 0.1074 | ,4582 .0452
ENINC YEAR 9 -13.0069 0.0069 .6579 .0080
FRIN ENERGYI 9 . 0.2359 -0.0562 .1863 .2460 NS
IndiaA ENNCCAP ENTOCAP 10 0.0368 0.0826 .6108 .0076
ENNCCAP YEAR 10 0.2853 0.0002 . 5007 .0221
FRNC ENTOCAD 10 0.5517 -1.4924 <9517 .0001
ENINC ENERGYI 10 0.0328 0.0405 .6352 .0058
ENINC YEAR 10 -164.6398 0.0842 .6497 . 0049
FRIN ENERGYI 10 0.04166 | -0,0000 .0000 .9949 NS
Indonesia ENNCCAP ENTOCAP 10 0.2111 0.0079 .0098 .7858 NS
ENNCCAP YEAR 10 -0.4976 0.0004 .1169 .3335 Ns
FRNC ENTOCAP 10 1.2711 -1.8617 . 9965 .0001
ENINC ENERGYI 9 0.1151 0.2624 .8987 .0001
ENINC YEAR 10 ~-43,9623 0.0224 .8276 .0003
FRIN ENERGYI 9 0.6650 -0.2957 .8451 .0005
Iran ENNCCAP ENTOCAP 10 0.0173 0.0023 .0336 .6124 NS
ENNCCAP YEAR 10 -0.1612 0.0001 .0108 .7749 NS
FRNC ENTOCAP 10 0.0644 -0.0495 .7458 .0013
ENINC ENERGYI 10 0.1495 0.0054 .5021 .0218
ENINC YEAR 10 -11.6593 0.0060 .3581 .0676 NS
FRIN ENERGYI 10 0.0928 -0.0070 .8989 .0001
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TABLE A-4

NONCOMMERCIAL ENERGY REGRESSIONS (Continued)

Number of P Significance
Country Dspe.n(‘ijm ln:i/epgnl;ilenl Daita Intercept Sl(l;pc 2 Level of
ariable ariable Values a Regression
Jamaica ENNCCAP ENTOCAP 10 0.1097 -0.0389 .7745 .0008
ENNCCAP YEAR 10 5.6087 ~0.0028 | .8534 .0001
FRNC ENTOQCAP 10 0.1768 -0.1023 .9080 .0001
ENINC ENERGY1 5 0.1924 -0.0685 | .6415 .1034 NS
ENINC YEAR 10 6.7979 ~-0.0034 .7050 .0024
FRIN ENERGYI 5 0.4229 -0.3046 .8962 L0147 -
l(enyaS ENNCCAP ENTOCAP 10 -0.0405 0.8537 | .6999 .0025
ENNCCAP YEAR 10 8.7054 ~0.0043 | .5673 .0119
FRNC ENTOCAP 10 0.5995 0.3979 | .0468 .5482 NS
ENINC ENERGYI 6 0.0115 0.1477 .8264 .0120
ENINC YEAR 9 ~7.4144 0.0038 | .7626 .0021
FRIN ENERGYI 6 0.2323 -0.1485 .1991 .3751
Korea ENNCCAP ENTOCAP 10 0.0979 -0.0608 .5698 ©.0016
ENNCCAP YEAR 10 4,8707 -0.0024 .7581 .0010
FRNC ENTOCAP 10 0.3116 -0.3421 | .9236 .0001
Mexico ENNCCAP ENTOCAP 10 0.1654 -0.1258 .8576 .0001
ENNCCAP YEAR 10 5.1003 -0.0026 | .9890 .000L
FRNC ENTOCAP 10 0.2609 -0.2250 | .9218 .0001
ENINC ENERGYI 10 0.6270 0.0108 .7590 .0010
ENINC YEAR 10 -31.0248 0.0162 | .6595 .0027
FRIN ENERGYI 10 0.0722 -0.0014 .9523 .0001
Nigeria ENNCCAP ENTOCAP 9 0.2398 0.0164 .2274 .1943 NS
ENNCCAP YEAR 9 -0.1671 0.0002 .4916 .0353
FRNC ENTOCAP 9 1.6140 ~2.6432 .9961 .0001
ENINC ENERGYI 9 0.0066 0.0047 .6843 .0059
ENINC YEAR 9 -1.4357 0.0007 .8491 .0004
FRIN ENERGYI 9 0.0251 -0.0120 .6408 .0062
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TABLE A-4

NONCOMMERICAL ENERGY REGRESSIONS {Concluded)

) .
Country D\c;!)fil;ctl)cl‘nt lnScppndenl Nu:ll)l‘l:lcnr of Intercept Slope 2 P Sipzcr:lcflltoarnce
a e ariable Values a Regression

Thailand ENNCCAP ENTOCAD 10 ~0.0003 0.0835 .6901 .0029
ENNCCAP YEAR 10 -2.2663 0.0012 .8191 .0003

FRNC ENTOCAP ‘10 0.0872 -0.0335 .0121 .7620 NS
ENINC ENERGYI 10 -0.1201 0.2859 .8779 .0001
ENINC YEAR 10 ~136.9337 0.0697 .8874 .0001

FRIN ENERGYI 10 0.1625 0.0278 .2982 .1025 NS
Venezuela ENNCCAP ENTOCAD 10 0.1473 0.0196 .4258 . 0408

ENNCCAP YEAR 10 -1.9241 0.0011 .3848 .0557 NS
FRNC ENTOCAP 10 0.2273 ~-0.0722 .9585 .0001
ENINC ENERGYI 10 -0.1833 0.0640 .8811 .0001
ENINC YEAR 10 -57.7556 0.0294 .8057 .0004
FRIN ENERGYI 10 0.0048 0.0046 .6760 .0035
Notes: 1 Total Industrial Energy Consumption data (ENERGYI) appears to contain major errors.

Noncommercial energy consumption increases rapidly 1973 to the present.

Total Industrial Energy Consumption data (ENERGYI) appears far too high for 1974
and 1975.

Noncommercial energy consumption in industry (ENINC) appears to be too low for
1967 and 1968.

Data from 1973 to present are inconsistent with 1967 to 1972.
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TABLE A-5

PQLI REGRESSION ANALYSES (UNSTRATIFIED)

: Frecdom Regression
2.1 All 1960 PQLI Ln (GNP) n2.54 2.54 76.71 0.601 1/15 0.0001
2.2 All 1975 PQLI Ln (GNP) 18.40 1.89 95.32 0.563 1/74 0.0001
2.3 All 1960 PQLI Ln (TEC) [13.60 1.26 115.81 0.698 1/51 0.0001
2.4 All 1978 PQLI Ln (TEC) 12.35 1.26 96.71 0.570 1/73 0.0001
2.5 All 1960 TEC/GDP | PQLI 0.015 0.003 26,46 0.346 1/51 0.0001
2.6 All 1975 TEC/GDP PQLI 0.013 0.002 29.35 0.287 1/73 0.0001
2.7 All 1960 TEC/GDP GDP 0.0012 0.0003 16.87 0.172 1/81 0.0001
2.8 All 1975 TEC/GDP | GDP 0.0004 0.0001 6.85 0.076 1/83 0.0105
2.9 All 1975 DRR GDPR 0.346 0.079 18.98 0.283 1/48 0.0001
2.10 All 1975 DRR TECR - - 0.00 - 1/47 0.994
2.11 All 1975 TECR GDPR 0.511 0.159 10.27 0.114 1/80 0.0019
2.12 All 1975 DRR PCGOV 1.06 1/38 0.309
2.13 All 1975 GDPR PCGOV 0.14 1/54 0.705
2.14 All 1975 TECR PCGOV 2.69 1/54 0.107
2.15 All 1575 DRR PCDEF 0.16 1/27 0.692
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TABLE A-5

PQLI REGRESSION ANALYSES (UNSTRATIFIED) (Concluded)
. . . ) Degrees P Signilicance
Nt | Comuies | o | T || [ S | e | e | D) "R
2.16 All 1975 GDPR PCDEF 0.25 1/50 0.618
2.17 All 1975 TECR PCDEF 0.37 1749 0.549
2.18 All 1975 DRR TPCDEF 0.01 1/22 0.911
2.19 All 1975 GDPR TPCDEF 1.88 1/32 0.180
2.20 All 1975 TECR TPCDEF 0.22 1/32 6.640
2.21 All 1975 TFR PQLI -0.035 | 0.005 46.69 | 0.407 1/68 0.0001
2.22 All 1975 TFR GDP -0.0012| 0.0003 20.62 | 0.213 1/76 0.0001
2.23 All 1975 TFR TEC -0.0009 0.00016 37,46 | 0.330 1/76 0.0001
2.24 All 1975 TFR PVAL 0,425 | 0.038 123.5 | 0.645 1/68 0.0001
2.25| Excl. econ=2 {1975 TFR PVAL 0,418 | 0,043 96,43 | C.645 1/53 0.0001
2.26 All 1975 PVAL GDP 0.0046] 0.0005 78.68 | 0.515 1/74 0.0001
2.27 All 1975 PVAL TEC 0.0025| 0.0003 67.68 | 0.481 1/74 0.0001
2.28 Excl. econ=2 |1975 PVAL GDP 0.0055| 0.0005 106.40 | 0.647 1/58 0.0001
2.29 Excl. econ=2 |1975 PVAL TEC 0.0037| 0.0004 97.89 | 0.628 1/58 0.0001
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TABLE A-6

PQLI REGRESSION ANALYSES (STRATIFIED)

Run Countrics Date Dcpc.ndcnl Independent | Coct Slaﬁda(d I Q2 l)c(;::'ccx P Sllilvcfll?[ncc
No. Variable Variable B Lrrorof B Freedom Regression
3.1 | Religion =1 1960 PQLI TEC/GDP - - 0.26 - 1/3 0.650
3.2 Religion = 2 1960 PQLIL TEC/GDP - - 3.73 - 1/19 0.069
3.3 | Religion = 3 1960 PQL1L TEC/GDP 22.70 5.04 20.31 0.717 1/8 0.0020
3.4 | Religion = 4 1960 PQLI TEC/GDP - - 1.23 - 1/2 0.383
3.5 { Religion = 5 1960 PQLI TEC/GDP 12.14 2.98 16.62 0.704 1/7 0.0047
3.6 | Religion = 8 1960 PQLI TEC/GDP - - 1.52 - 1/1 0.434
3.7 | Religion =1 1975 PQLI TEC/GDP - - 2.20 - 1/5 0.198
3.8 | Religion = 2 1975 PQLI TEC/GDP - - 1.08 - 1/25 0.309
3.9 | Religion = 3 1975 PQLI TEC/GDP 30.89 7.84 15.52 0.477 1/17 0.0011
3.10| Religion = 4 1975 PQLI TEC/GDP | 46.74 8.12 33.13 0.847 1/6 0.0022
3.11 | Religion = 5 1975 PQLI TEC/GDP - - 0.49 - 1/9 0.501
3.12 ] Religion = 8 1975 PQLI TEC/GDP - - 26.69 - 1/1 0.122
3.13} Economy =1 1960 PQLI TEC/GDP - - 1.48 - 1/5 0.278
3.14 | Economy = 2 1960 PQLI TEC/GDP 22.62 6.15 13.54 0.629 1/8 0.006
3.15} Economy = 3 1960 PQLI TEC/GDP -56.30 15.20 13.72 0.774 1/4 0.021
3.16| Economy = 4 1960 PQLI TEC/GDP - - 3.87 - 1/2 0.188
3.17| Economy = 5 1960 PQLI TEC/GDP - - 1.13 - 1/5 0.336
3.18| Economy = 6 1960 PQLI TEC/GDP - - 3.57 - 1/16 0.077
3.19| Economy =1 1975 PQLI TEC/GDP - - 0.12 - 1/6 0.738
3.20} Economy = 2 1975 PQLI TEC/GDP 22.15 5.25 17.83 0.578 1/13 0.0010
3.21| Economy = 3 1975 PQLI TEC/GDF - - 5.15 - 1/7 0.058
3.22| Economy = 4 1975 PQLI TEC/GDP - - 2.62 - 1/6 0.157
3.23| Economy = 5 1975 PQLI TEC/GDP - - 0.73 - 1/6 0.425
3.24| Economy = 6 1975 PQLI TEC/GDP 31,03 10,26 9,14 0,268 1/25 0.006
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TABLE A-6
PQLI REGRESSION ANALYSES (STRATIFIED) (Continued)

Run Countrics Date l)cpc_n(lcnl lndcppndcm Cocf Standard 'y 2 l)c(l;v,lrccs ’ sl',gcr\l/lcrlli;‘fncc
No. Variable Variable B Errorof B Freedom Regression
3.25 Economy =1 - DRR GDPR - - 1,31 - 1/5 0.304
3.26] Economy =1 - DRR GDPR — - 0.23 - 1/8 0.644
3.27) Economy = 3 - DRR GDPR - - 1.28 - 1/4 0.321
3.28 Economy = 4 - DRR GDPR - - 0.09 - 1/2 0.793
3.29 Economy =5 - DRR GDPR - - 4,78 - 1/5 0.080
3.30 Ecomomy = 6 - DRR GDPR 0.277 0.113 6.02 0.301 1/14 0.028
3.3Y4 Ln(GDP) < 5 - DRR GDPR - - 3.88 - 1/14 0.069
3.3 5sLn(GDP) < 6 - DRR GDPR - - 0.12 - 1/13 0.738
3.33 eé<Ln(GDP) - DRR GDPR - - 2.54 - 1/1/ 0.129
3.34 Religion = 1 - DRR GDPR 0.487 0.100 23,80 0.856 1/4 0.6655-__“
3.39 Religion = 2 - DRR GDPR - - 0,01 _ 1/18 0.916
3.34 Religion = 3 - DRR GDPR - - 2,34 - 1/8 0.164
3.37 Religion = 4 - DRR GDPR - - 0.06 - 1/2 0.833
3.38 Religion = § - DRR GDPR - - 0.33 - 1/5 0.592
_2;23‘_55};g10n =8 - DRR GDPR - - 1,80 - 1/1 0.408
3.44 Economy =1 - DRR TECR - - 0.48 - 1/5 0.--519
3.4] Economy = 2 - DRR TECR - - 0,10 - 1/8 0.766
3.42 Economy = 3 - DRR TECR - - 0.31 - 1/4 0.606
3.41 Economy = 4 - DRR TECR - - 0.06 - 1/2 0.833
3.44 Economy = 5 - DRR TECR - - 0.05 - 1/4 0.832
3.4 Economy = 6 - DRR TECR - - 0.1y - 1/14 0.746
3.4¢ Ln(TEC?) < 4 - DRR TECR | - - 4,82 - s T T e
3.4 4<Ln(TEC7)<6 - DRR TECR - - 0.53 - 1/20 0.474
3.44 6=Ln (TEC7) - DRR TECR = = 0_89 - 1/18 0.35/
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TABLE A-6

PQLI REGRESSION ANALYSES (STRAT'FIED) (Continued)

Run Countrics Date | Dependent | independent | Coef Slnndard " .2 I)C(!il“'"‘ r \;lillltfl“;)llntt
No. Variable Variable B Errorof B Frecdom Regression
3.49|Religion = 1 - DER TECR - - 0.91 - 1/3 0.410
3.50{ Religion = 2 - DRR TECR - - 0.63 - 1/18 0.437
3.51|Religion = 3 - DRR TECR - - 0.17 - 1/8 0.693
3.52|Religion = 4 - DKR TECR - - 9.53 - 1/2 0.091
3.53|Religion = 5 - DRR TECR - - 0.83 - 1/5 0.403
3.54| Religion = 8 - DKR TECR - - 0.00 - 1/1 20971 ]
3.55| Religion = 1 1975 TFR PQLI -0.044 0.017 6.58 0.568 1/5 0.050
3.56[ Religion = 2 1975 TFR PQLI -0.059 0.013 20.02 0.476 1/22 0.0002
3.57| Religion = 3 1975 TFR PQLI - - 0.57 - 1/17 0.46
3.58| Religion = 4 1975 TFR PQLL - - 3.49 - 1/4 0.14
3.59}| Religion = 5 1975 TFR PQLI - - 0.49 - 1/9 0.50
3.60] Religion = 8 1975 TFR PQLI - - 0.40 - 1/1 0.64
3.61| Religion = 1 1975 TFR PVAL -0.464 0.109 18.13 0.784 1/5 0.008
3.62| Religion = 2 1975 TFR PVAL -0.444 0.072 38.31 0.635 1/22 0.0001
3.63]| Religion = 3 1975 TFR PVAL - 1.47 - 1/17 0.24
3.64| Religion = 4 1975 TFR PVAL -0.611 0.175 12.13 0.752 1/4 0.025
3.65| Religion = 5 1975 TFR PVAL - - 0.97 - 1/9 0.35
3.66| Religion = 8 1975 TFR PVAL - - 0.22 - 1/1 0.72
3.67| Religion = 1 | 1975 TFR TEC -0.00024| 0.00010 | 6.33 |0.513 1/6 0.046
3.68| Religion = 2 1975 TFR TEC -0.00098| 0.00024 17.31 0.409 1/18 0.0003
3.69| Religion = 3 1975 TFR TEC - - 0.63 - 1/17 0.44
3.70 Religion = 4 1975 TFR TEC -0.0017 0.0004 18.59 0.788 1/5 0.0076
3.7Y Religion = 5 1975 TFR TEC - - 0.83 - 1/11 0.38
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TABLE A-6

PQLI REGRESSION ANALYSES (STRATIFIED) (Concluded)

. Freedom Reuression

3.72[ Religion = 8 1975 TFR TEC - - 0.25 - 1/1 0.70

3.73 Rel=3, Econ=2 | 1975 TFR PVAL - - 0.03 - 1/1 0.87

3.74] Ecomomy = 1 [ Te7s| T TER T UPvaL | Z0.29 0.11 7.07 |o.s41 | 1/6 0.038
3.75| Economy = 2 1975 TFR PVAL ~0.44 0.09 22,83 V.637 1/13 0.0004

3.76| Economy = 3 1975 TFR PVAL | -0.39 0.14 7.91 0.613 1/5 0.038

3.77| Economy = 4 1975 TFR PVAL - - 1.75 - 1/5 0.24

3.78 Economy = § 1975 TFR PVAL -0.41 0.13 9.78 0.620 1/6 0.020

3.79| Economy = 6 1975 TFR PVAL - - 0.23 - 1/23 0.64




APPENDIX B

LISTINGS OF DATA BASES

TABLE B-1: Energy-GDP-Time Series Data

This table contains energy~GDP time series data for 86 nations.
The years from 1960 to 1978 are included. The variables shown for

each country and each year are, in order:

¢ GDPCAPTA - Per capita gross domestic product, 1970 U.S.$
(calculated from World Bank economic data to 1973, Interna-
tional Monetary Fund data 1974-1978, normalized with United

Nations population statistics).

e GDICAPTA - Per capita gross domestic investment, 1970 U.S.$
(calculated from World Bank economic data, normalized with
United Nations population statistics).

e ENERGYC - Per capita energy consumption, kilograms of coal
equivalent (United Nations energy consumption statistics).
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TABLE B-~1

ENERGY-GDP TIME SERIES DATA

COUNTRY=ALGERIA COUNTRY=AFGHANISTAN

OBS YEAP GLCPCAPTA GDICAPTA ENERGYC| 0BS YEAR GDPCAPTA GDICAPTA ENEKGYC

20 1960 305.174 106.231 252 1 1960 5€.2208 3.88041 15
21 1961 263.116 104.111 261 2 1961 S6.7€23 3.97065 17
22 1962 216.814 62.083 2317 2 1962 55.5149 4,.2503% 22
23 1963 281.237 €7.981 212 4 1963 55.3372 U4.25017 23
24 1964 285,998 51.837 219 5 1964 55.3708 4.33627 26
25 196%5 295.750 £2.500 241 € 1965 55.4113 4.2u49e€3 30
26 1966 250.790 39.545 286 7 1966 54.2624 4.19228 32
27 1967 264.386 5£.021 253 8 1967 54.5377 2.01698 41
28 1968 292.983 76.487 259 C 1568 S4.9847 3.012€€ 41
29 1969 212.315 97.477 308 10 1969 55.9024 3.01976 28
30 1970 314.749 123.733 342 11 1970 56.0661 3.022E82 34
31 1971 305.662 120.047 335 12 1971 5€.2929 3.09611 50
32 1972 33E8.131 136.608 351 13 1972 56.5470 3.16443 44
33 -1973 3u44.€27 171.959 472 14 1973 59.17¢9¢ . 49
34 1674 410.6€3 . 495 15 1974 . . 4ée
3% 1975 50£.030 . 490 16 1975 . . 52
3€ 1976 810.202 . 660 17 1976 . . 47
37 1977 970.262 - 662 18 1977 . . 45
38 1978 . . 687 19 1978 - - 47
COUNTPY=ARGENTINA COUNTRY=BANGLADESH

OBS YEAR GDPCAPTA GDICAPTA ENERGYC OBS YEAR GDPCAPTA GDICAETA ENERGYC

39 1960 809.54 175.054 1129 56 1960 62.6783  4.3212 .
40 1961 853.37 188.915 1225 59 1961 64.5840  4.9991 .
41 1962 8€26.77 171.173 1271 60 1962 66.4915 7.8781 .
42 16€3 795.10 138.269 1198 61 1963 64.4977 5.8690 .
43 1964 B864.62 171.607 1319 62 1964 69.6071  7.1659 .
44 1965 929.83 181.358 1400 63 1965 68.6657 7.7919 .
45 1966 923.64 165.988 1420 64 1966 68.8037  7.9311 .
46 19€7 933.71 171.131 1455 65 1967 65.6281  6.7428 .
47 1968 963.70 189.591 1484 66 1968 70.4071 11.51S6 .
48 19€9 1030.80 217.851 1630 €7 1969 69.8523 10.3622' .
49 1970 1061.76 232.883 1703 68 1970 72.0932  9.4025 .
50 1971 1086.54 250.127 1790 69 1971 65.0831  7.9011 .
51 1972 1110.60 260.137 1809 70 1972 56.6215 . 29
52 1973 1154.72 252.048 1870 71 1973 59.0317 . 32
53 1974 1268.44 . 1830 72 1574 58.2842 . 27
54 1975 1218.87 . 1765 73 1975 81.7147 . 29
55 1976 1170.39 . 1789 74 1S76 75.9961 . 33
56 1977 . . 1837 75 1977 65.7829 . 39
57 1978 - . 1873 76 1978 63.6942 . 43
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=EAEBRADOS COUNTRY=EOIIVIA

OES YEAR GDPCAPTA GDICAFTA ENERGYC | OBS YEAR GDPCAPTA GDICAPTA ENERGYC

77 1960 390.652 114.130 375 115 1960 145.162 25.4591 147
78 1961 414,348 101.739 uou 116 1961 144,567 20.1057 148
79 1962 443.043 96.304 £82 117 1962 148.875 34.2708 164
80 1963 #33.696 108.261 399 118 1963 154.482 30.3506 162
81 1964 445.870 104.565 432 119 1964 157.901 32.2828 173
82 1965 4€8.958 104.167 Loe 120 1965 162.611 28.9846 181
83 1966 u466.600 107.000 476 121 1966 170.791 29.3835 199
84 1967 513.800 115.600 524 122 1967 176.407 26.9022 208
85 1968 559.200 148.800 743 123 1968 181.559 36.4598 218
86 1969 606.000 150.600 1069 124 1969 182.443 32.4886 231
87 1970 6%3.750 188.125 1104 125 1970 181.394 30.6891 229
88 1971 717.917 171.875 987 126 1971 186.002 29.4344 233
89 1972 69%5.455 154.545 910 127 1972 192.803 28.5948 266
S0 1973 709.877 143.827 953 128 1973 200,645 24.04S7 239
91 1974 662.667 . 918 129 1974 254.599 . 274
92 1975 641.189 . 1011 130 1975 261.025 . 294
93 19786 559.263 . 975 131 1976 269.155 . 326
94 1977 627.968 . 964 132 1977 274.012 . 259
95 1978 . . 1101 133 1978 . . 368
COUXTRY=BENIN . COUNTRY=BRAZIL

0BS YEAR GDPCAPTA GDICAPTA ENEEGYC OBS YEAR GDPCAPTA GDICAFTA ENERGYC

96 1960 85.8462 13.3269 39 134 1960 308.856  54.103 332
97 1961 86.1308 12.7850 30 135 1961 330.996 57.738 336
98 1962 81.0000 12.2727 31 136 1962 338.707 58.7u6 361
99 1963 82.5133 12.2212 28 137 1963 333.557  51.497 368
100 1964 82.6713 11.3227 31 138 1964 334.080 54.555 370
101 1965 83.6928 10.4238 32 139 1965 333.847 57.494 368
102 1966 83.7107 10.5926 24 140 1966 2341.099 52.667 39y
103 1567 85.5233 14.1823 29 ‘141 1967 347.358  54.859 296
104 1968 84.8043 15.4824 30 142 1968 369.087  64.102 447
105 1969 85.7208 16.1660 38 143 19969 391.002 69.549 472
106 1970 87.5854 15.7442 42 184 1970 416.450 76.498 . 474
107 1971 87.8426 15.9714 43 145 1971 450.616 87.231 507
108 1972 86.0488 17.6864 £2 146 1972 483.870 102.226 c48
109 1973 85.7550 18.6902 66 147 1973 524.470 118.502 622
110 1974 . . 69 . 148 1974 703.829 . 674
111 1975 . . 74 149 1975 . . 704
112 1976 . . 57 150 1976 - . 748
113 1977 . . 55 151 1977 . . 770
114 1978 . . 56 152 1978 . . 794




TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)

COUNTEY=BURMA COUNTRY=CAMEODIA

OBS YPAR GDPCAPTA GDICAPTA ENFKGYC OBS YEAR GDPCAPTA GDICAPTA ENEAGYC

153 1960 69.7621 8.3681 55 191 1960 106.581 21.5074 .
154 19€1 €8.7893 8.18€1 48 192 19€1 103.160 17.7435 -
155 1962 70.1626 7.9845 55 193 1962 109.013 18.2488 .
156 1963 77.8875 €.2767 50 194 1963 114.407 18.2476 -
157 1964 71.5143 7.6702 51 195 1964 108.522 16.499y 2
158 1965 77.8860 14.3850 49 196 1965 110.941 15.2515% 5
159 1966 72.5810 3.1271 53 197 196€ 113.434 20.7064 6
160 1967 €F,79¢7 P.1120 c3 198 1967 116.631 17.8169 2
161 1968 73.2175 11.140¢ 4y 199 1968 119.2303 17.4378 5
162 1969 73.9670 €.5G71 55 200 1969 118.563 17.7933 2
163 1970 75.959y 9.9822 58 201 1970 103.%51 13.5520 2
164 1971 77.3574 9.0851 62 202 1971 ¢5.842 . 1
165 1972 77.4025 8.8961 59 203 1972 87.947 . 1
166 1973 76.4240 6.5714 53 204 1973 . . 6
167 1974 88.1095 . 59 205 1974 . . 3
168 1975 90.3409 . =3 206 1975 . . 3
1€9 1976 93.7341 . £6 207 1976 . - 3
170 1977 . . €0 208 1977 . . 3
171 1978 . . 64 209 1978 . . 4
COUNTEY=BURUNDI COUNTRY=CAMFROON

OBS YEAP GDPCAPTA CDICAPTA ENEEGYC OES YEAR GDPCLPTA GDICATTA ENEKGYC

172 1960 55.4354 3.46442 . 210 1960 131.557 13.6585 55
173 1961 46.6997 3.22156 . 211 1961 133.780 14.3629 58
174 1962 50.1022 3.69745 10 212 1962 137.120 14.7977 60
175 1963 51.1738 3.07726 10 213 1963 131.161 13.9266 60
176 1964 53.0382 2.84638 10 214 1964 134.235 16.4039 62
177 1965 54.0111 3.11138 15 215 1965 134.212 18.8183 59
178 1966 55.4594 2.33927 13 216 1966 131.857 20.6487 59
179 1967 59.2312 2.61551 11 217 1967 140.836 22.95138 74
180 1968 57.3768 3.24215 13 218 1968 150.864 23.5702 77
181 1969 55.6796 2.98568 15 219 1969 1€4.135 22.5077 . 8y
182 1970 61.2251 4.43731 15 220 1970 172.610 24,3653 91
183 1971 60.9705 5.16212 16 221 1571 175.962 26.1756 100
184 1972 62.9322 2.36542 17 222 1972 180.525 28.0318 93
185 1973 64.3042 2.55297 10 223 1973 182.748 2%5.0055 87
186 1974 . . 13 224 1974 172.229 . 87
187 1975 . . 13 225 1975 173.650 . 105
188 1976 . . 12 226 1976 173.982 . 91
189 1977 . . 12 227 1977 . . 122
190 1978 . . 12 228 1978 . . 119
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TABLE B-1
ENERGY~-GDP TIME SERIES DATA (Continued)

COUNTEY=CENT.AF.EMP. COUNTRY=CHILE
OBS YEAR GDPCAPTA GDICAPTA ENERGYC OBS YEAR GDPCAPTA GDICAPTA ENERGYC

229 “960 138.736 21.2152 37 267 1960 670.365 114.485 845
230 1961 141.039 24.2785 35 268 1961 692.902 127.775 910
231 1962 134.437 25.3408 29 269 1962 709.405 121.267 1029
232 1963 130.993 24.0067 29 270 1963 724.105 133.553 1029
234 1965 129.286 24.5068 34 272 1965 754.935 136.810 995
235 1966 127.382 24.4966 31 273 1966 789.095 141.307 1021
236 1967 124.355 25.4471 33 274 1967 788.091 125.4€6 1060
237 1968 131.566 21.6531 35 275 1968 792.754 131.989 1131
238 1969 136.242 21.5601 57 276 1969 800.321 142.730 1153
239 1970 136.388 23.1814 &3 277 9970 817.206 152.659 1299
240 1971 135.257 23.4943 €1 278 1971 865.981 142.736 1478
241 1972 133.751 22.9345 54 279 1972 864.035 142,687 1476
242 1573 133.363 23.4484 53 280 1973 801.344 132.305 1173
COUNTRY=CHAT COUNTEY=CHINA.REPUBLIC

ORS YEAR GDPCAPTA GDICAPTA ENERGYC OBS YEAP GDPCAPTA GDICAPTA ENERGYC

248 1960 83.3978 8.32805 10 286 1960 205.837 36.225 .
249 1961 B81.4842 9.46417 9 287 1961 213.769 39.386 410
250 1962 84.7830 7.97690 14 288 1962 222.251 41.031 401
251 1963 82.7893 9.98408 16 289 1963 235.639 41.778 425
252 1964 79.3104 9.83095 17 290 1964 256.275 49,379 448
253 1965 78.4387 7.50662 18 291 1965 277.811 62.98€ 456
254 1966 80.2478 7.58668 13 292 1966 292,859 67.690 493
255 1967 76.6394 8.713279 17 293 1967 314.436 80.933 341
256 1968 78.2960 8.2308€ 19 294 1968 336.152 91.839 443
257 1969 75.0808 8.77555 25 295 1969 350.964 94.556 469
258 1970 74.0975 9.49714 " 25 296 1970 376.583 111.968 548
259 1971 73.7624 8.90570 27 297 1971 409.989 122.334 562
260 1972 63.9439 9.78636 21 298 1972 447.492 125.660 572
261 1973 62.0637 8.37442 20 299 1973 493.963 135,367 598
262 1974 . . 19 300 1974 478.510 . 631
263 1975 . . 23 301 1975 477.428 - 653
264 1976 . . 23 302 1976 537.821 . €75
265 1977 . . 23 303 1977 . . 761
266 1978 R - 22 304 1978 - . 837




TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)

CCUNTEY=CCSTAFICA COUNTRY=COLCMBI2
CES YEAF GDPCAPTA GDICAPTA FN®RGYC QO3S YFAE GDPCAPTA GLICATTA EVOERGYC
344 1960 619.230 116.5€7 233 305 1960 278.474 57.4713 491
345 1961 607.019 117.559 236 30€ 1961 283.247 61.4746 525
34€ 19€2 €29.195 137.180 252 307 1962 289,462 54.5005 Syo
347 19€3 642.012 154,902 262 308 1963 289.43y4 S1.6584 553
343 1964 €23.367 113.747 269 309 1964 297.609 56.7273 507
249 1965 €59.045 195.528 307 310 1965 298.581 53.5189 528
350 1966 €80.764 159,394 330 311 1966 304.771 62.1060 Bzé
3€1 1967 710.238 162.718 296 312 1967 307.669 52.3105 585
352 1968 755.982 164.6€23 325 313 19€8 316.455 61.6627 600
353 1969 793.877 199,231 356 314 1969 326,237 60.5139 586
354 1970 814.302 186.857 421 315 1970 337.352 67.5308 606
355 1971 825.573 208.880 453 316 1971 344.927 71.8195 €34
356 1972 849.718 233.843 490 317 1972 357.715 66.912% 623
357 1973 880.400 241.966 552 318 1973 371.659 68.8004 669
358 1974 . . 521 319 1974 375.881 . 679
359.197¢ . . 520 320 1975 382.157 . 674
360 1976 . . 506 321 1976 . . 702
361 1977 . . 606 322 1976 . . 702
362 1978 . . 564 323 1977 - . 720
324 1978 - . 700

COUNTRY=DOMINICANKEP
COUNTRY=CONGO, PR
OBS YEAR GDPCAPTA GDICAPTA ENERGYC
OBS YEAR GDPCAPTA GDICAET 4

363 1960 300.042 29.296 157 ° AFTh ENZRGYC
364 1961 285.955 21.196 149 325 1960 183.498 66.2737 119
365 1962 324, 827 35.5¢84 176 326 1961 192.672 87.9832 139
366 1963 335,554 49,007 173 327 1962 198.601 51.€507 122
367 1964 348.379 59.017 237 328 1963 184.993 32.4796 118
368 1965 256.991 26.9¢87 170 329 1964 188.360 28.7387 132
369 1966 326.137 45.5¢8 214 330 1965 189.810 30.9619 118
370 1967 328,265 46.877 194 331 1966 194.917 45.9210 144
371 1968 316.092 45.836 288 332 1967 217.668 62.0529 147
372 1969 339.548 57.069 314 333 1968 224.273 66.3342° 201
373 1970 365.906 69.131 320 334 1968 230.218 64.€333 219
374 1971 392.789 77.624 360 335 1970 238.150 61.7314 194
375 1972 429,552 95.070 427 336 1971 233.475 64,3457 234
376 1973 459.396 109. 365 6u6 337 1972 228.736 67.1226 207

377 1974 485.360 . 658 338 1973 254.883 72.5827
378 1975 497.469 €09 339 1974 . .
379 1976 513.727 568 340 1975

380 1977 -
381 197¢ .

4ot 342 1977
343 1978

422 | 341 1976 .



TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=ECUADOR COUNTRY=ETHIOPIA
OBS YEAR GDPCAPTA GDICAPTA ENERGYC| OBS YEAR GDPCAPTA GDICAPTA ENERGYC

382 1960 262.216 36.86Uu6 201 420 1960 55.0167 6.4854 8
383 1961 257.374 36.5045 183 421 1961 56.1431 6.8057 S
384 1962 2€0.448 33.4010 172 422 1962 57.8690 T7.4242 10
385 1963 261.546 33.9u422 200 423 19€3 59.0745 7.0872 10
386 1964 272.964 35.0891 204 424 1964 61.4136 7.4119 14
387 1965 272.269 33.7577 214 425 1965 64,4869 7.8467 18
388 1966 270.429 32.5349 218 426 1966 66.1246 B.574u8 21
389 1967 277.601 38.2574 228 427 1967 70.7632 10.3127 18
390 1968 283.615 41.4695 266 428 1968 71.7031 10.6198 30
391 1969 287.869 47.2114 272 429 1969 72.7124 9.1891 33
392 1970 300.421 65.7678 297 430 1970 73.3942 10.4218 33
393 1971 296.691 73.3833 313 431 1971 74.4562 10.5737 35
394 1972 311.214 67.4183 306 432 1972 75.8841 10.7760 35
395 1973 340.379 62.8700 325 433 1973 77.3282 10.980%5 30
396 1974 370.664 . 378 434 1974 67.6706 . 32

397 1975 370.369 - 417 435 1975 66.0469 - 21
398 1976 392.806 . 455 436 1976 66.1243 . 20
399 1977 403.791 . 439 437 1977 . . 19
400 1978 - . 505 438 1978 . “ 20

COUNTRY=ELSALVADOR COUNTRY=FIJI
OBS YEAR GDPCAPTA GDICAPTA ENEEGYC 0BS YEAR GDPCAPTA GDICAFTA ENERGYC

401 1960 236.250 36.4907 127 439 1960 342.121 64,482 244
402 1961 242.843 31.5392 122 440 1961 336.873 64.832 208
403 1962 260.556 31.2205 132 441 1962 340.641 53.051 271
404 1963 258.792 33.2125 157 442 1963 353.939 61.211 276
405 1964 272.614 u47.0468 183 443 1964 354.706 69.493 452
406 1965 276.817 43.4800 170 444 1965 337.647 70.532 352
407 1966 285.575 49.7493 185 1445 1966 323.578  68.136 313
408 1967 291.448 43.6151 168 446 1967 366.740  71.394 336.
409 1968 289.551 32.7829 198 447 1968 379.955 98.507 365
410 1969 290.952 37.3777 173 luyus 1969 382.213  92.7u3 398
4141 1970-295.714 38.5920 162 449 1970 422.473 91.210 473
412 1971 297.023 46.0872 207 1450 1971 443.020 101.044 478
413 1972 298.244 38.6718 210 451 1972 4€7.391 111.479 491
414 1973 305.359 51.855¢ 243 452 1973 487.559 118.455 432
445 1974 280.€33 . 241 453 1974 . . 55€

416 1975 287.575 . 244 454 1975 . . 505
417 1976 291.131 . 264 455 1976 - . 404
418 1977 295.850 - 272 456 1977 . . 507
419 1978 . . 265 457 1978 . . 466



TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=GAMPIA,TEE CCUNTFY=GPEECE

OBS YEAR GLCPCAPTA GDICAEFTA FNERGYC OBS YEAR GLPCAPTA GDICAPTR ENERGYC

458 1960 81.137 9.€020 24 496 1960 545.63 142,298 460
459 1961 91.374 12.079¢ 28 497 1961 6C0.40 160.964 505
460 1962 90.290 12.0799 31 498 1962 617.65 143,477 47y
461 1962 €0.909 15.3322 34 %S 1963 €63.83 142,435 583
462 1964 93.920 12.3026 34 %00 1964 721.86 186.424 648
462 1965 101.112 1u.257¢ 32 501 1965 782.27 213,489 783
464 1966 114.659 16.0975 40 S02 196€ 828.64 208.338 837
B65 1967 126.662 19.9100 39 503 1967 867.80 204.159 902
LES 1968 101.912 16. 1489 43 504 1968 ©28.73 230.507 1020
467 1969 100.608 14.50¢7 52 505 1969 1011.38 263.122 1141
468 1970 88.714 £.0365 51 506 1970 10%4.70 286.110 1222
469 1971 94.320 16.3034 56 507 1971 1167.33 313.397 1485
470 1972 97.980 15.8727 67 508 1972 1278.08 360.459 1566
471 1973 94.942 15.6767 60 509 1973 1360.87 419.913 1750
472 1974 127.798 . 58 510 1974 5308.42 . 1691
473 1975 109.608 . 92 511 1975 1374.11 . 1961
474 1976 108.901 . 90 512 197€ 1436.22 . 1981
475 1977 116. 340 . 102 513 1977 1471.03 . 2010
476 1978 . - 107 514 1978 . . 1925

COUNTRY=GHANA COUNTRY=GUATEMALA
OBS YEAR GDPCAPTA GDICAFTA ENERGYC | opS YEAR GDPCAPTA GDICAPTA ENERGYC

477 1960 249.279 52,8634 106 515 1960 290.169 31.30€9 174

478 1961 251.215 42.6685 94 516 1961 293.471 26.9523 177
479 1962 254.950 39.7978 99 517 1962 294.192 26.6668 169
480 1963 259.694 47.0518 120 518 1963 313.076 34.6600 170
481 1964 258.384 Su4.4263 103 519 1964 318.502 40.4933 165
482 1965 255.494 51.8400 105 520 1965 324.149 39.9685 201
483 1966 239.357 36.3222 95 521 1966 333.016 34,4684 184
484 19€7 241.507 25.0788 110 522 1967 336.360 44.0391 192
485 1968 237.122 26.3314 130 523 1968 355.287 51.0155 208
486 1969 245.674 29.€599 135 524 1969 362.383 37.9927 214
487 1970 25€.524 36.7892 173 525 1970 373.324 44.7498 212
488 1971 269.290 39.2148 145 526 1971 383.617 50.3234 223
489 1972 261.171 14.9418 159 527 1972 400.289 41.179€ 238
490 1972 266.u428 . 163 528 1973 418.934 46,2181 241
491 1974 272.955 . 183 529 1974 425.983 . 241
492 1975 265,765 . 170 530 1975 421.743 . 251
493 1976 . . 157 531 1976 440.113 . 257
494 1977 . . 167 532 1977 463.819 . 263
495 1978 . . 165 533 1978 . . 260
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TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)

COUNTRY=GUINEA,EQ COUNTEY=HONLURAS

OBS YEAP GDPCAPTA GDICAPTA ENERGYc| OBS YEAR GDPCAPTA GDICAPTA ENEEGYC

572 1960 245.070 31.3200 155

534 .
535 :322 33_133 : S; 573 1961 242.166 27.3723 187
536 1962 95.583 . 101 574 1962 247.102 35.0185 171
537 1963 100.655 . 104 575 1963 247.002 38.9044 167
538 1964 93.333 . 103 576 1964 252.433 37.5927 166
535 1965 95.271 20.5698 100 577 1965 265.636 39.6138 167
540 1966 94.737 17.8947 100 578 1966 270.108 43.3195 _ 174
541 1967 95.514 18. 4865 98 579 1967 276.190 54.6663 183
542 1968 97.280 20.2667 101 580 1968 283.787 S52.7826 204
543 1969 97.969 20.7812 g8 589 1969 276.943 51.6440 207
544 1970 9B.878 23.2653 98 582 1970 284.863 61.0058 247
545 1971 99.254 23.6318 102 583 1971 287.938 47.9862 222
546 1972 99.854 22.1898 98 584 1972 292.956 42.4313 . 247
547 1973 104.703 19.8575 8y 585 1973 293.491 49.°9899 269
S48 1974 . ) 87 S8 1974 281.294 . 262
549 1975 . . 96 587 1975 269.446 . 273
550 1976 . : ay 588 1976 281.817 . 293
551 1977 . . a2 589 1977 . . 295
552 1978 . ) 105 590 1978 . . 284

COUNTRY=GUYANA COUNTRY=HONGERONG

OBS YEAP GDPCAPTA GDICAPTA ENERGYC | OBS YEAR GDPCAPTA GDICAPTA ENERGYC

553 1960 322.984 96,2115 579 591 1960 395.546  73.570 468
554 1961 331.938 86.0220 632 592 1961 440.251  74.128 516
555 1962 329.444 59.3557 565 593 1962 484.625 87.045 539
556 1963 280.337 50.6057 493 594 1963 522.199 111.098 602
557 1964 307.851 54,0675 502 595 1964 565.461 131,255 585
558 1965 332.247 74.8882 830 596 1965 622.200 146.332 645
559 1966 341.058 82.1197 889 597 1966 598.260 154.379 690
560 1967 342.394 90.7431 973 598 1967 612.165 124.273 792
561 1968 332.370 78.5700 963 599 1968 617.288 100.207 784
562 1969 346.833 75.4614 966 600 1969 670.665 122.291 969
563 1970 375.284 87.2062 1093 601 1970 745.174 153.€65 1017
564 1971 375.552 69.9707 1016 602 1971 773.730 187.531 1077
565 1972 361.742 73.8851 1037 603 1972 844.087 206.992 1041
566 1973 348.385 78.2716 1153 604 1973 894.064 237.264 1023
567 1974 . . 973 605 1974 . . 1191
568 1975 ) ) 1132 606 1975 . . 1120
569 1976 . . 1058 607 1976 . . 1295
570 1977 . . 1050 608 1977 . . 1565
571 1978 . . 1070 609 1978 . . 1657
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TABLE E-1
ENERGY-GDP TIME SERIES DATA (Continued)

m =
COUNTRY=INDIA COUNTRY=IRAN
OES YEAR GDPCAPTA GDICAPTA ENFEGIC |nms yEaR GDPCAPTA GDICATTA EKTAGYC

610 1960 83,7740 14.16€8 142 p

€11 19€1 85.4113 13.9536 151 gﬁé 1322 ggg‘:ﬁf gg'ggl g;g
€12 1962 8€.1€35 14.7454 162 |¢so 1962 235.477 32,758 339
€13 19€3 89.2633 16.8637 170 |ga1 1963 244,642  35.555 342
614 19€4 ©3.6889 15.0€35 162 652 1964 256.733 39.401 3186
€15 1965 88.3712 17.11€9 174 €53 1965 2:’9.625 :1.1u9 395
616 1966 BE.ou44 1€.1134 174 | eoy 1066 298.590 1,688 812
617 1967 91.9615 1€.1445 170 | ea5 1067 323.€12  F4.506 186
618 1968 92.9822 15.4194 181  |g5e 1968 351.514  69.959 486
619 1965 €5.9663 15.3539 160 |59 1569 373.682  70.886 666
620 1970 97.7099 17.2875 181 | gag 1970 405.827 73.116 1020
621 1971 97.2047 17.5230 186 ) g59 1971 434.486 90.312 280
622 1972 93.8681 17.8857 191 160 1972 474.403 103.944 1010

623 1973 97.0067 19.2341 156 1 ggq 1973 529,213 119.904 1098
624 1574 £7.3870 . 158 | eep 1974 €49.768 : 1245
€25 1975 92.9750 . 168 1 ge3 1575 650.825 . 1317
g2€ 1578 sz 172 | 664 1976 707.946 . 1453
o2 1978 - : 178 | 665 1277 €79.u72 . 1542
666 1978 . . 1808
COUNTRY=TKDCNFSIA | COUNTRY=TSRAZL

02S YEAR GLPCAPTA GDICA®TA ENERGIC | ops ypar GDPCAPTA GDICAPTA ENERGYC

€29 19€0 66.281  5.2148 129 | ce7 1960 1128.85 319.009 1270
630 1961 6GE.QUE  7.3692 144
668 1961 1216.32 368.396 1403
631 1962 68.600 6.54€5 111
660 1962 1266.52 384.825 1433
632 1963 6€5.805 4.9017 108
. 670 1963 1349.27 385.215 1508
633 1964 66.845 5.4696 118
671 1964 1421.93 G46.752 1630
634 1965 66.301 5.5829 112
672 1965 1501.93 435.023 1721
635 1966 66.871  6.1550 103
673 1966 1477.06 355.007 1754
636 1967 66.526 4.9300 106 3
o 4 674 1967 1483.93 271.361 2110
637 1968 72.399  5.9155 118
675 1968 1672.28 391.638 2101
638 1969 75.889  7.4631 110 !
6 676 1969 1847.83 476.471 2347
639 1970 80.094  9.7264 120
2 677 1970 1932.16 524.078 2561
600 1971 82.795 11.0139 138
£78 1971 2080.67 614.872 2702
641 1972 85.771 12.7839 158 :
679 1972 226u.82 653.029 2798
642 1973 93.144 14.4090 136
680 1973 2352.62 705.083 2952
643 1974 113.266 . 151
4“ 113 681 1974 2115.60 ) 2914
644 1975 115.858 184
§82 1975 2149.04 .
645 1976 120.661 223
€83 1976 2137.87
646 1977 126.421 290 :
Eas 1978 290 684 1977 2107.23
. | 685 1978 .
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TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)

COUNTRY=IVORYCOAST COUNTRY=JORD2N

OBS YEAR GLPCAPTA GDICAPTA ENERGYC | 0BS YEAR GDPCAPTA GDICAFTA ENERGYC

686 1960 222.180 32.2848 76 724 1960 192.611 33.5908 197
687 1961 235.499 40.4537 89 725 1961 232.863 36.5978 251
688 1962 230.809 27.7225 92 726 1962 230.848 39.3117 283
689 1963 255.397 39.4525 90 727 1963 236.819 36.6926 276
690 1964 289.854 54.9111 106 728 1964 269.152 45.5913 273

691 1965 271.333 51.4479 153 729 1965 289.090 47.9987 310
692 1906 279.674 54.3003 157 730 1966 288.042 44,5598 323
693 1967 282.935 49.4726 165 731 1967 307.384 40.8278 288
694 1968 318.277 54.4915 203 732 1968 287.473 57,9227 287
695 1969 325.03¢ 63.6485 189 733 1969 300.558 88.3752 321
696 1570 347.304 7€.6682 228 734 1970 255.702 49.4991 306
697 1971 358.968 77.5475 314 735 1971 252.646 56.3953 327
698 1972 371.620 74.7503 331 736 1972 252.346 51.7602 340
699 1973 387.u484 77.9699 293 737 1973 234.254 62.1611 341
700 1974 415,203 . 301 738 1974 275,239 - 351

701 1975 409.571 . 321 739 1975 - . 389
702 1976 477.¢621 . 370 740 1976 . - 477
703 1977 518.810 . 356 741 1977 . - 503
704 1978 ., . 357 742 1978 . . 535

COUNTRY=JAMAICA COUNTRY=KENYA
O35 YEAR GDPCAPTA GDICAPTA ENERGYC | 0BS YEAR GLCPCAPTA GDICAPTA ENERGYC

705 1960 505.031 116.319 426 743 1960 112.181 28.1250 143
706 1961 521.481 10e.148 €21 744 1961 100.523 17.7117 139
707 1962 521.707 99.512 619 745 1962 166.992 15.9358 151
708 1963 525.714 95.000 676 746 1963 113.009 18.4878 158
709 1964 555.789 110.877 1107 747 1964 115.260 15.1299 147
710 1965 582.955 117.273 871 748 1965 113.924 15.7712 126
711 1966 600.000 124.719 939 749 1966 127.883 22.9141 126
712 1967 615.249 137.23g 1094 750 1967 128.330 23.1%22 119
713 1968 626.885 167.869 985 751 1968 133.597 22.8721 128
714 1969 €63.913 177.391 1038 752 1969 137.068 24.2096 143
715 1970 711.658 207.914 1325 753 1970 143.348 28.8513 135
716 1971 757.696 185.340 1506 754 1971 148.072 33.2134 158
717 1972 806.598 194,227 1452 755 1972 148.796 27.9979 151
718 1973 802.424 175,758 2011 756 1973 154.946 31.3125 138

719 1974 877.027 . 1824 757 1974 168.598 . 161
720 1975 . . 1939 758 1975 156.781 . 160
729 1976 . . 1677 759 1976 167. 158 . 144
722 1977 . . 1763 . 760 1977 178.925 . 141
723 1978 . . 1823 ;761 1978 . - 139
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)
COUNTEY=FOFEA,FEF COUNTRY=IIBERIA
CBS YEAR GLFCA®TA GDICAPTA ENERGYC OBS YTAR GDPCAPTA GDICAPTA ENER3YC

762 1960 143.788 12.3896 258 800 1960 212.014 €£.003 86
763 19€1 147.790 15,2345 28¢ 801 1961 207.062 88.0€2 72
764 1962 148.032 14.627% 332 802 19€2 201.030 120.715 107
765 1963 156.550 26.6884 396 803 19€3 200.6¢9 79.312 14€
766 1964 165.R227 21.7572 299 6§04 1964 223.947 52.778 191
767 1965 171,781 22.285% 435 80S 1965 213.491 y.499 202
768 1966 188.276 35.082¢ S13 806 1966 232,300 45.6€6 221
7€9 1967 198.001 39.8971 £82 807 19€7 237.385 50.571 226
770 1968 218.€12 53.9980 €93 608 196€ 244.060 35.488 233
771 1969 247.079 74.3370 655 809 19€9 256.838 38.570 379
772 1970 263.504 72.0460 815 810 1970 265.723 42.792 454
773 1971 284,291 75.2799 858 811 1971 264.787 41.880 447
774 1972 200.193 66.0470 830 812 1972 272.081 45.2¢1 394
775 1973 345.125 89.6214 956 813 1973 255.970 34,247 405
776 1974 380.626 - 992 814 1974 316.279 . 460

777 1975 407.252 . 1090 815 1975 298.1€1 - 402
778 1976 460.646 . 1115 816 1976 304.918 . 409
779 1977 497.710 . 1240 817 1977 . . 402
780 1978 . - 1359 818 1978 . . 395

COUNTRY=LEEANON COONTRY=LIEBYA

OBS YEAR GDPCAPTA GDICAPTA ENEZEGYC | 0BS YEAR GDPCAPTA GDICA®TA ENTRGYC

781 1960 484.581 77.536 S48 819 1960 . . 251
782 1961 503.165 85.528 565 820 1961 . . 219
783 1962 509.436 91.631 611 821 1962 492.80 188,855 210
784 1963 498.556 99.681 643 822 1963 653.15 19%5.813 250
785 1964 516.120 112.613 657 823 1964 895.82 257.564 279
786 1965 555.070 124,848 646 824 1965 1102.72 323.383 298
787 1966 576.692 139.12¢€ 696 825 1966 1253.37 3€7.811 401
788 19€7 534.893 107.936 675 82€ 1967 1328.57 372.432 470
789 1968 S84.277 10%5.962 701 827 1968 1707.24 454.087 469

790 1969 582.037 112.455 774 828 1969 1B66.32 476.733 561
791 197C 602.832 112.117 665 829 1970 18€9.95 347.538 537

792 19271 640.311 126.737 880 830 1971 1644.06 302.885 57S8
792 1972 696.208 141.858@ 924 831 1972 16€5.44 379.426 647
794 1973 707.427 153,442 1193 832 1973 1849.00 547.182 862
795 1974 . . 1180 833 1974 3127.68 . 988
79€ 197S . . 1014 834 1975 2703.94 . 1101
797 197¢ . . 927 835 197¢ . . 1732
798 1977 . . 834 836 1977 . . 1636
799 1978 . . 936 837 1978 . . 1889
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=MADAGASCAR ’ COUNTEY=MAL PYSIA

ORS YEAR GCPCAPTA GDICAFTA ENERGYC | 0BS YEAR GDPCAPTA GDICAPTA ENERGYC

838 1960 127.123 18.4004 38 876 1960 275.892 38.6990 248
839 19€1 126.348 15.5517 35 877 1961 287.453 41.1006 268
840 1962 126.199 13.1578 36 878 1962 296.099 47.8192 262
841 1963 121.796 17.0656 40 879 1963 307.694 48.9611 288
842 1964 123.691 18.1147 41 . 880 1964 31u4.113 48.6778 363
843 1965 120.033 16.0u93 ue | 881 1965 328.723 52.3686 361
844 1966 120.090 16.13%55 45 '882 1966 337.541 54.0499 421
845 1967 128.101 17.6825 59 883 1967 341.629 56.2134 453
gu6 1968 129.918 21.1981 67 884 1968 3u44.905 56.9390 gy
847 1969 131.821 22.3636 63 885 1969 3€65.067 52.0577 479
848 1970 134.237 19.7407 71 886 1970 370.020 66.2993 49y
849 1S71 132.313 22.2571 76 887 1971 383.748 66.8994 . 458
850 1972 121.940 19.9143 74 888 1972 393.916 71.9885 538
851 1973 116.013 20.0938 69 889 1973 415.417 68.4928 663
852 1974 11S.673 . 75 890 1974 u43.838 . 698
853 1975 114.226 . 89 891 1975 439.227 . 663
854 1976 111.729 . 65 892 1976 . . 746
855 1977 . . 76 893 1977 . . 733
856 1978 . - 78 894 1978 . . 716
COUNTRY=MALAWI . COUNTRY=MALI

OBS YEAR GDPCAPTA GDICAFTA ENERGYC § gBS YFAR GDPCAPTA GDICAPTAR ENERGYC

857 1960 59.9862 6.7747
858 1961 62.9278 8.8584
859 1962 61.7707 5.7452

895 1960 49.8867 5.9901 15
896 1961 48.6875 6.6683 15
897 1962 47.5000 8.1174 17

860 1963 £9.4373  6.6395 - 898 1963 49.0797 9.3052 22
861 1964 59.3871  U4.6457 37 899 1964 50.0178 6.3051 21
862 1965 68.1669 7.3184 38 900 1965 50.9432 10.2052 23
863 1966 72.6520  6.6247 46 901 1966 52.2194 . 8.4581 22
864 1967 79.3708  9.8095 41 902 1967 52.8713  8.4979 26
865 1968 72.8412 7.3750 42 903 1968 53.7350 8.4182 22
666 1565 73.3412  8.5502 41 904 1969 52.2211 9.2880 16
867 1970 73.9825 10.1988 u6 - 905 1970 54.2158  7.3743 21
868 1971 85.6797  9.3363 49 906 1971 55.4105 7.7996 ' 23
869 1972 89.6686 10.4545 53 907 1972 57.0361 7.7300 25
870 1973 94.3815 11.3627 52 908 1973 54.8810  8.4052 25
§71 1974 89.1247 . 49 909 1974 . . 26
872 1975 89.6153 . 56 910 1975 . . 29
873 1976 90.2473 . 56 911 1976 . . 28
874 1977 87.4105 . 51 912 1977 . . 30
875 1978 . . 52 913 1978 . . 30
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TABLE B-1

ENERGY-GDP TIME SERIES para (Continued)
COUNTRY=MALTA COUNTRY=NEXICC

OBS YEAP GDPCAPTA GDICATLTA ENEAGYC [OBS YEAR GLFCAPTA GDICAPTA ENE>YIC

914 1960 45.18 10.203 508 952 1960 4E€7.R87 97.924 770
915 1961 408.48 82.739 445 953 1961 495.178 98.571 789
916 1962 391.12 8L4.761 500 954 1962 501.208 99.22¢ 746
917 1963 3$0.10 88.¢845 €27 955 1963 523.276 99.95¢F 760
918 1964 410.72 116,897 767 95€ 19€4 564.830 112.178 796
919 1965 439.15 114,791 739 957 19€5 5€1.205 110.044 795
920 19€6 4E€6.54 129.534 €56 958 1966 €00.965 119.€44 836
921 1967 520.24 154,809 815 959 1967 617.385 119.755 898
922 1968 572.90 186,562 9g2 960 1968 €45.257 126.719 ¢35
923 1969 651.88 223.262 1008 961 19€¢ 663.131 137.402 1003
924 1970 6€9.32 228.752 978 962 1970 6€61.192 139.100 1047
925 1971 698.51 203.221 1002 963 1971 667.228 129.014 1109
926 1972 727.71 189.542 1289 964 1972 686,495 140.43% 1131
927 1973 762.46 165.553 1229 965 1973 711.079 150.228 1179
928 1974 786.2¢ . 1130 966 1974 725,237 . 1245

929 1975 911.40 . 993 967 1975 739.377 . 1224
930 1976 1066.u1 . 1132 9€8 1976 725.429 . 1279
€31 1977 . . 1119 9€9 1977 722.411 . 1330
932 1978 . - 1082 Q70 1978 . . 1384
COUNTRY=FADRITANIA COUNTEY=MOPROCCO

OBS YEAR GUPCAPTA GDICAFTA ENTHGYC O3S YEAR GDPCAPTA GDICAPTA ENEERGYC

933 1960 89.896 31.€948 18 971 19€¢0 197.198 20.8261 148
934 1961 102.797 56.9541 23 972 1961 186.236 17.8267 149
35 1962 102.498 70.057¢ 32 973 1962 202.€97 23.2704 132
936 1963 99.460 42.4560 39 974 1963 208.855 26.1069 157
937 1964 125,745 24,4604 55 975 19€4 206.551 22,9718 165
938 1965 143.202 23,1859 75 97€ 1965 204.757 23.1066 158
€39 1966 144.242 22,3929 80 977 1966 195.88€ 21.31€60 175
940 1967 147.840 33.9736 80 978 1967 202.€96 28.1919 179
941 1968 151.016 43.1122 °9 979 1968 220.806 37.7235 175
942 1969 153.526 36.27¢1 113 980 1969 216.041 27.3619 182
943 1970 158.390 31.78¢e4 144 981 1970 220.275 22,1631 ° 180

944 1971 155.627 26.2966 125 982 1971 233.763 34.9414 202
945 1972 154.200 35.4000 123 983 1972 237.815 20.6819 234
946 1973 157.148 20,5512 163 984 1973 234.356 28.5713 244
47 1574 . . 188 985 1974 238.216 . 251

948 1675 . . 188 986 1975 240.191 - 26€
949 1576 . . 1867 987 1976 256.590 . 280
950 1977 . . 168 988 1977 - . 293
951 1978 . . 203 989 1978 . . 285
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)

COUNTEY=NEPAL COUNTRY=NIGER

OBS YEAR GDPCAPTA GDICAPTA ENERGYC | OBS YERR GDPCAPTA GDICAPTA ENERGYC

990 1960 73.3429 . 5 1028 1960 92.288 6.6667 5
991 1961 73.390S . 4 1029 1961 93.333 6.9841 9
992 1962 73.UESE . 5 1030 1962 100.247 10.6173 11
993 1963 73.5516 . 5 1031 1963 107.267 14.4144 1
994 1964 77.655€ . 7 1032 1964 104.795 12.0u68 14
995 196% 79.3513 . 9 1033 1965 109.744 9.€866 13
996 1966 77.3533 . 9 1034 1966 102.161 9.0859 18
997 1967 75.9832 . 10 1035 19€7 100.1€2 9.2722 1€
998 196€ 75.8918 ] 12 lggs 1322 128-3?% 12-8;2; gg
Q 1 - S.

1333 ]gig 33;3;3? : ]2 1038 1970 89.529  8.9330 25
s N B+ A o
(%] . -

188% 13;% ;3:éégg : }g 1041 1972 70.791 4.2791 34
1004 1974 71.9977 . 11 1042 1974 - . 31
1005 1975 80.0252 . 11 1043 1975 - . 35
1006 1976 81.7916 ) 11 1044 1976 . . 33
1007 1977 82.6075 . 11 1045 1977 . . 37
1008 1978 . . 11 1046 1978 - . 38

COUNTRY=NICARAGU2 COUNTRY=NIGERIA

OBS YEAR GLPCAPTA GLCICAPTA ENZRGYC | OBS YEAR GUPCAPIA GDICAPTA ERERGYC

1009 1960 307.572 44.9460 174 1047 1960 108.442 13.0000 34
1010 1961 320.104 47.0312 192 1048 1961 106.081 14.6147 39
1011 1962 345.389 58.5304 199 1049 1962 107.458 13.5516 37
1012 1963 364.984 63.7092 278 1050 1963 113.776 14.5861 37
1013 1964 405.955 82.7070 265 :gg; 132; :;Z-ﬁgg ;3'3323 g;
1014 1965 425.401  90.8488 244 1053 1966 113.668 19.1712 62

1015 1966 425.060 97.6205 277
1016 1967 450.368 97.4853 313 1054 1967 93.806 15.7194 38

1017 1968 442132 ©1.0€32 . 366 | 1055 1968 91.425 13.3228 34
. 1056 1969 112.279 14.3444 30

1018 1969 455.098 91.8017 ~ 358
1019 1970 465.806 90.6557 418 | 1057 1970 135.220 23.1025 >2
1058 1971 151.144 29.6933 65

1020 1971 477.000 90.6389 412
1021 1972 481.510 89.5103 ~ 405 | 1059 1572 136.151 27.1852 12
1052 1975 179047 98.7052 438 | 1060 1973 162.987 28.8366 81
1023 1975 . _  4sg | 1061 1974 159.398 . 93
1024 9375 . . 443 1062 1975 155.398 . 8€
1025 1976 . . 467 1063 1976 . - 107
1026 1977 . . 540 1064 1977 . . 107
1027 1978 . . 517 | 10651978 . - 106
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TABLE B-1

ENERGY~GDP TIME SERIES DATA (Continued)
COURTERY=CNAN COUNTEY=PAPUANEYG
0SS YEAR GLPCAPTA GDICAPTA ENEZGYC|nps YFAR GLPCAPTA GDICAPTA ENERGYC

1U€6 19€0 93.472
1067 1961 62.750
1068 1962 111.904
1069 1963 114.819
1070 194 113.741
1071 1965 112.223
107z 1966 115.920

. . 1104 1960 161.874 . 51
. . 1705 1961 163.100  42.046 55
. . 1106 1962 168.118  40.198 52
. . 1107 1963 175.881  44.621 67
. 9 11108 1964 180.298  49.707 68
- 22 11109 1965 188.947 59.009 76
. 27 1110 1966 195.190  70.747 85
1073 15€7 190.994 . 106 1111 1967 206.697  78.184 103
1074 1968 324.006 . 179 1112 1968 215.046  79.230 119
1075 1962 427.439 . 202 1113 1969 226.040  7€.367 124
107€ 1970 419.848 . 200 | 1114 4970 239.878 109.295 138
1077 1971 360.665 . 237  |1115 1971 286.165 152.560 167
1078 1972 235.195 . 23€ 1116 1972 276.349 119.977 194
1079 1973 339.116 . 202 11117 1973 339.761  89.741 267
1080 1974 - . 309 1118 1974 291.049 . 300
1081 1975 . 474 1119 1975 281.920
1082 1976 . 696 11120 1976 270.648
1083 1977 . 1992 11121 1977 277.775
1084 1678 . 200€ 1122 1978 .

e o o s
N
]
(7]

COUNTRY=PANRANA COUNTPRY=PAZAGUAY
OBS YEAU GLPCAPTA GDiCAPTA ENERGYC OﬁS YEAP GDPCAPTA GDICAPTA EREERGYC

1085 1960 458.557  74.772 448 19123 1960 202.496 34.4502 87
1086 1961 494.305  92.340 484 149124 1961 209.337 35.5291 100
1087 1962 516.119 100.348 464 191925 1962 215.698 27.2532  10S
1088 1963 545.701 109.846 464 |1126 1963 214.133 24.0050 106
1089 1964 550.891 96.832 460 11127 1964 217.616 26.3503 108
1090 1965 586.686 107.206 580 149128 1965 226.562 35.1807 132
1091 1966 611.286 138.255 614 19129 1966 222.899 35.6318 126
1092 1967 643.307 141.440 615 19930 1967 229.916 38.0185 118
1093 1968 667.802 155.434 687 19931 1968 233.225 37.2169 116
1094 1969 703.334 172.827 682 [1132 1969 234.827 38.0852 114
1095 1970 731.238 157.994 683 11933 1970 2#0.861 36.9747 140
1096 1971 768.223 218.003 814 {1934 1971 243,726 37.5096 135

1097 1972 795.074 256.33*" 859

ooy ime peely el S |imeamrases oam
1099 1974 844,309 . 848 1137 1974 282.210 . 171
1100 1975 829.274 . 911 1138 1975 287.457 ° . 158
1101 1976 802.628 - 892 1139 1976 294.604 . 181
1102 1977 787.236 . 981 1140 1977 325.879 . 200
1103 1978 . . 991 1141 1978 . . 200
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)

COUNTRY=PERU COUNTRY=CATAR
OBS YEAK GDPCAPTA GDICAPTA ENERGYC| 5ps yEAR GDPCAPTA GDICAPTA ENERGYC

1142 1960 361.403 58,7976 44c 1180 1960 531.280 . 1569
1143 1961 383.151 65.5553 450 1181 1961 448.147 - 1742
1144 1962 407.152 70.7147 484 1182 1962 469.800 . 1551
1145 1963 410.455 6£.2036 517 1183 1963 484.493 . 3460
1146 1964 425.518 66.3233 548 1184 1964 464.000 w 2878
1147 19€5 433.396 72.8601 536 1185 1965 500.126 . 2504
1148 1966 u447.902 86.5729 6u6 1186 1966 633.691 . 2468
1149 19€7 4u45.826 81.£189 634 1187 1967 705.280 . 3423
1150 1968 433.367 £56.1660 625 1188 1968 659.170 . 10861
1151 1969 437.83€ 56.0273 €11 1189 1969 708.470 ) 16685
1152 1970 456.958 £8.8521 619 1190 1970 722.680 . 18739
1153 1971 464.621 69.7944 625 | 1107 1971 786.190 ) 18307
1154 1972 477.996 67.6224 603 1192 1972 940.760 - " 19450
1155 1973 494.716 73.8873 616 1193 1973 988.578 . 26307
1156 1974 503.438 . 647 1194 1974 ) . 22459
1157 1975 505.729 . 681 1195 1975 . . 35346
1158 1976 506.788 . 645 1196 1976 . - 25307
1159 1977 486.915 . 6UE 1197 1977 . . 27109

1160 1978 . 649

COUNTEY=RHODESIA
COUNTRY=PHILIPPIRES

. OBS YEAR GDPCAPTA GLICAPTA ENERGIC
OBS YEAR GLPCAPTA GDICAPTA ENERGYC

1198 1960 281.725 59.2052

1161 1960 140.736 23.9203 147 1199 1961 281.867 58.0965 :
1162 19€1 144,122 26.4712 164 1200 1962 276.948 40.1434 .
1163 1962 147.087 25.0500 175 1209 1963 264.616 31.6767 .

1164 1963 152.926 28.8982 197 1202 1964 257.532 33.3638 558
1165 1964 152.365 32.0919 208 1203 1965 262.152 40.3607 581
1166 1965 135.743 32.5856 218 1204 1966 245.991 43.9523 657
1167 1966 158.570 32.1790 235 1205 1967 252.350 58.6655 582
1168 1967 163.818 37.0846 2u6 1206 1968 254.045 55.6742 675
1169 19€8 167.856 37.2720 280 - 14207 1969 281.778 54.5021 666
1970 1969 171.674 36.3223 290 1208 1970 280.647 52.7137 €92
1171 1970 177.085 34.6291 301 1209 1971 298.852 60.2781 721
1472 1971 181.689 35.1108 307 1210 1972 308.395 64.7454 685
1173 1972 184.724 34.8861 329 1211 1973 319.119 69.4083 ° 716

1174 1973 195.167 36.8864 314 1212 1974 . - 67€
1175 1974 197.083 . 300 1213 1975 . . 606
1176 1975 202.659 . 316 1214 1976 . . 671
1177 197€ 210.760 . 327 1215 1977 . . ‘598
1178 1977 217.688 . 342 1216 1978 - . 579

1179 1978 - 339
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TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)

COUNTEY=RWANDA COUNTRY=SENEGAL

OBS YEAR GLPCAPTA GDICAPTA ENERGYC | OBS YFAR GLPCAPTA GDICAPTA ENERGIC

1217 1960 62.1925 3.7€302 - 1255 1960 236.804 21.9304 121
1218 1961 57.7747 3.78608 . 1256 1961 239.348 25.0000 114
1219 1962 62.2677 4.980%0 15 1257 1962 233.936 20.0000 112
1220 19€3 54.4141 4.25292 1% 1258 1963 233.333 26.7708 114
1221 1964 4€.2000 3.813800 7 1259 1964 238.143 28.5526 11¢
1222 19€5 47.3834 4.6u4€01 9 12€0 196S 236.476 28.2808 134
1223 1966 4E8.6785 4.70184 S 1261 1966 224.902 1€.7255 126
1224 1967 50.3858 3.68071 8 1262 1967 230.014 31.9061 121
1225 1968 52.S104 4.298B55 1 1263 1968 222.900 22.6694 121
1226 1969 56.4905 3.74090 11 1264 1969 218.519 U48.7963 130
1227 1970 60.8302 4.28478 1 12€5 1970 207.328 27.8753 139
1228 1971 59.4781 5.45435 1 1266 1971 224.540 £3.7189 130
1229 1972 £8.2051 5.%6410 13 1267 1672 208.981 22.3422 159
1230 1973 58.8728 5.68204 13 1268 1973 208.836 u43.8955 155
1231 1974 56.4757 . 13 1269 1974 . - 164
1232 1975 . . 15 1270 1975 . . 171
1233 1¢97¢ . - 17 1271 1976 . . 176
1234 1977 . . 18 1272 1977 . - 175
1235 1978 . . 17 1273 1978 . . 181
COONTEY=SAUDIARAEIA COUNTRY=SIEPRALEOKE®

OPS YEAE GLPCA®TA GDICAETA ENERGYC [OBS YEAR GDPCAPTA GDICAPTA ENERGYC

1236 1960 245.052  30.384 267 1274 1960 134.231 . 3
1237 1961 269.811  33.456 315 1275 1961 133.511 . 66
12238 1962 296.807  36.80% 296 1276 1962 136.430 . 73
1239 1663 317.181  39.370 313 1277 1963 135.693 . 81
1240 1964 339.304  39.815 538 1278 1964 141.644 14,4849 67
1241 1665 374.284  53.968 622 1279 1965 148.611 17.2565 64
1242 1966 416.980  68.142 609 1280 1966 15%.572 22.6417 65
1243 19€7 u41.552 80.713 624 1281 1967 150.384 15.3402 53
1244 1968 456.372 91.667 715 1282 1968 145.652 19.6625 7€

1245 1969 474.429 9€.151 791 1283 1969 160.832 22.7888 175
1246 1970 499.542 80.563 845 1284 1970 173.619 27.5906 134
1247 1971 633.179 75.330 866 1285 1971 172.373 31.9€80 11€

1248 1972 684.063 84.683 924 1286 1972 169.153 23.6521 83
1249 1973 837.450 100.168 979 1287 1973 154.033 20.5663 114
1250 1974 . . 97¢ 1288 1974 179.664 - 124
1251 197¢ . . 988 1289 1975 164.490 . 119
1252 197¢ - . 1147 1290 1976 . - 103
1253 1977 . . 1169 1291 1977 . . 103
1254 1978 . . 1306 1292 1978 . - 100
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TABLE B-1

ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=SINGAPORE COUNTRY=SOUTEVIETNAN

OBS YEAR GDPCAPTA GDICAPTA ENERGYC |ops YEAR GLPCAPTA GDICAPTA ENERGYC

1293 1960 482.65 31.800 372 1331 1960 146.454 18.2624 54
1294 1961 526.73 us.889 480 1332 1961 142.167 12.5949 62
1295 1962 511.47  53.664 586 1333 1962 150.368 14.7354 59
1296 1963 544.58  63.242 620 1334 1963 147.520 12.5653 66

1297 1964 532.75 78.735 718 1335 1964 157.066 17.5048 127
1298 1965 579,32 85.896 749 1336 1965 164.547 20.9367 149
1299 1966 622.19 82.419 922 1337 1966 151.753 29.4740 318
1300 1967 648.40 86.220 1001 1338 1967 153.064 30.78%6 452
1301 1968 730.90 119.703 1135 1339 1968 139.288 20.5342 4y3
1302 1969 822.03 153.273 1252 1340 1969 146.614 31.3374 526
1303 9970 946.58 296.993 1402 1341 1970 154.119 28.7780 530
1304 1971 1040.76 283.609 1670 1342 1971 155.901 28.1765 433
1305 1972 1149.22 342.329 2065 1343 1972 152.814 21.6830 42%
1306 1973 1252.39 342.060 2006 1344 1973 153.759 22.4311 407
1307 '1S74 1313.74 . 1842 1345 1974 - . .
1308 1975 1349.19 2025 1346 1975 .
1309 1976 1428.51 2358 1347 1976 .
1310 1977 1522.67 2433 1348 1977 .
1311 1978 . 2461 1349 1978 .

COUNTRY=SOBALIA COUNTRY=SRILANKA

OBS YEAR GDPCAPTA GDICAPTA EMNERGYC | OBS YEAR GLCPCAPTA GDICAPTA ENERGYC

1312 1960 73.7446 11.0301 19 1350 1960 82.416 11.8610 107
1313 1961 69.7753 10.4072 20 1351 1961 81.767 12.9143 113
1314 1962 73.1063 10.9425 23 1352 1962 84.559 12.2527 120
1315 1963 73.2704 10.8871 21 1353 1963 85.065 13.5511 118
1316 1964 67.3793 10.3939 28 1354 Y964 86.974 12.4390 102
1317 1965 €1.8494 10.7017 26 1355 1965 88.384 11.3307 118
1318 1666 65.8944 11.6680 27 1356 1966 89.607 12.5160 119
1319 1967 €68.4718 12.7301 43 1357 1967 94.937 13.5067 123
1320 1968 68.2908 12.8536 28 1358 1968 95.589 14.8571 135
1321 1969 €5.6541 12.5492 29 1359 1969 99.575 18.1232 166
1322 1970 67.1845 12.1934 39 1260 1970 102.847 18.5344 153
1323 1971 69.4€32 13.3039 32 1361 1971 100.116 17.4460"° 129
1324 1972 72.9027 16.7888 34 1362 1972 100.265 14.5199 149
1325 1973 73.6956 20.1558 38 1363 1973 102.048 15.2949 131
1326 1974 . . 41 1364 1974 112.865 . 117
1327 1975 . . 66 1365 1975 112.931 - "112
1328 1976 . . 68 1366 1976 116.620 . 107
1329 1977 . . 96 1367 1977 . . 114
1330 1978 . . 99 1368 1978 . . 109
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TABLE B-1
ENERGY-GDP TIME SERIES DATA (Continued)
COUNTRY=SUDAN COUNTFY=TANZAXIA,UK

OBS YEAT™ GDPCA®TA GDICAPTA ENERGYC| OBS YPAR GDPCAPTA GDICAPTA ENERGIC

1369 19€0 127.549 13.3345 52 1407 1960 74.879 10.0215 41
1370 1961 124.152 20.6u56 52 1408 1961 71.811 10,7456 34
1371 1962 129.062 22.5055 53 1409 1962 75.992 9.9445 35
1372 1963 122.009 18.2449 59 1410 19€3 78.322 9.9867 36
1373 1964 117.38° 18,8784 61 1411 1964 £0.117 10.6792 47
1374 1¢65 121.875 15,3215 81 1412 1965 80.259 12.0020 52
1275 1966 116.719 20.7028 82 1413 1966 88.202 13.6774 55
1376 1967 110.17% 15,2851 16S 1414 1967 90.262 15.2977 73
1377 1968 129.445 17.6465 99 1415 1968 92.944 16.0865 57

1378 1969 112.599 1€.4839 127 1416 1969 93.213 14,0879 76
1379 1970 110.237 18.3148 130 1417 1970 S6.776 20.5%5€s 63
1380 1971 111.831 15.9295 121 1418 1971 97.443 23.7394 A
1381 1972 123.118 11.8251 122 1419 1972 100.434 19.€345 73
1382 1973 112.230 12.0030 125 1420 1973 102,286 20.6449 95
1383 1974 133.542 . 1285 1421 1974 95.101 . 72
1384 1975 127.686 . 1422 1978 €7.104

1385 1976 144,026 . . 1423 1976 99.646 . 68
1386 1977 137.871 . . 1424 1977 102.526 . 65
1387 1978 . . . 1425 1978 . . 65

CCONTEY=SYRIANAR COUNTRY=THAILAND

OBS YEAR GLCPCAPTA GDICAPTA ENERGYC |0BS YEAR GLPCAPTA GDICAPTA ENERGIC

1388 19€0 . . 321 1426 1960 113.759 17.6418 64
1389 19€1 . . 29¢ 1427 1961 116.066 17.9016 67
1390 1962 - . 303 1428 1962 121.739 22.3251 80
1391 1963 211.736 27.9300 317 1429 1963 127.875 27.3E86 85

1392 1964 224.193 27.2702 386 1430 1964 132.263 27.4576 102
1393 1965 222.033 22.8071 307 1431 1965 138.350 29.7583 130
1394 1966 209.028 26,8902 415 1432 1966 150.572 38.3182 126
1395 19€7 213.128 26.9278 390 1433 1967 157.255 40.5818 173
1396 1968 215.202 32.4003 427 1434 1968 165.458 43.9424 200
1397 1969 240.849 40.9096 512 1435 1969 173.028 50.9086 167
1398 1970 238.635 33.4837 502 1436 1970 179.950 49.6U66 247
1399 1971 254.718 38.3765 539 1437 1971 184.478 45.2167 30¢
1400 1972 270.221 40.2982 511 1438 1972 184.199 36.9516 310
1401 1973 261.€637 44.1660 435 1439 1973 195.562 45.4637 290
1402 1974 352.277 . 581 1440 1974 201.661 . 275
1403 1975 385.404 701 1441 1975 210.982 284

1404 1976 402,901 : 761 1442 1976 223.036 . 30¢€
1405 1977 391.925 - 982 1443 1977 231.863 . 327
1406 1978 - . 968 1444 1978 . . 327
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TABLE B-1
ENERGY-GDP TIME SEIRES DATA (Continued)
COUNIRY=T0GO COUNTHY=UGANDA

OBS YFaAR GDPCAPTA GDICAPTA ENERGYC OBS YEAR GLPCAPTA GDICAPTA ENERGYC

1445 1960 84.081 10.1477 23 1483 1960 104.383 11.5297 30
1846 1961 87.294  7.7647 31 1484 1961 100.604 10.8968 28
1447 1962 €8.280 9.6306 30 1485 1962 10%.979 11.1950 30
1448 1963 90.335 12,0745 35 1486 1963 110.751 13.7412 30
1449 1964 100.193 21,4699 42 1487 1964 115.996 18,2854 33
1450 1965 111.176 26.0471 39 1488 1965 116.753 16.9811 39
1451 1966 119.72¢ 20.9829 51 1489 1966 122.265 16.5862 45
1452 1967 128.000 17.0000 56 1490 1967 125.899 19,4390 48
1453 1968 128.043 15,1784 53 491 1968 127.290 19:0945 56
1454 1969 136.232 19,3263 64 | 1492 1969 137.533 23.4443 65
1455 1970 134.816 19.2857 67 1493 1970 134,794 17.9882 74
1456 1971 136.836 24.1791 79 1494 1971 133.204 20.9687 75
1457 1972 132.459 27.7321 81 1495 1972 130.485 15,7211 69
1458 1973 134.660 23.7736 78 1496 1973 124.394 12.6072 61
1459 1974 159,138 . 72 1497 1974 . . 59
1460 1975 128.054 . 67 1498 1975 - . 55
1461 1976 123.264 . 84 1499 1976 . . 48
1462 1977 . . 95 1500 1977 - . 56
1463 1978 . . 96 1501 1978 . . 48
COUNTRY=TRINIDADTOBAGO COUNTRY=UPPERVOLTA

OBS YEAR GDPCAPTA GDICAPTA ENERGYC OBS YERAR GBPCAPTA GDICAPTA ENERGYC

1464 1960 6€91.36 249.703 1775 1502 1960 55.2650 5.84101 5
1465 1961 703.65 194.686 2065 1503 1961 55.8508 6.08018 11
1466 1962 708.97 225,767 2077 1504 1962 57.1376 6.21616 10
1467 1963 720.06 194.855 2068 1505 1963 56.3704 6.43041 10
1468 1964  722.49 192,770 2381 1506 1964 56.2878 6.80042 12
1469 1965 727.20 215.920 2840 1507 1965 56.8148 7.38272 12
1470 1966 741.14 179.245 3330 1508 1966 56.6915 6.91535 10
1471 1967 759.01 166.20%8 3610 1509 19€7 58.8475 €. 25545 11
1572 1565 812.30 159.109 3674, 1510 1968 58.6506 5.64672 .10
1473 1969  799.05 1491218 3587 1511 1969 59.2386 6.20455 12
1474 1970 833.90 218.365 4496 1512 1970 61.9796 6.5241¢ 13
1875 1971 880.69 255,442 41gg 1513 1971 61.8033 6.67760 14
1476 1972 887.68 267.447 4357 1514 1972 59.1604 6.74332 12
1477 1973 883.87 . 4297 1515 1973 57.4167 6.56771 15
1478 1974 1119.81 4453 1516 1974 . . 18

1479 1975 1235.19 . 3778 1517 1975 . . 20
1480 1976 1283.94 - 4255 1518 1976 . . 21
1481 1977 . . 4469 1519 1977 . . 23
1482 1978 . . 496% 1520 1978 . . 25
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TABLE B-1

ENERGY~GDP TIME SERIES DATA (Concluded)
COUNTRY=UEUGUAY COUNTRY=ZAIRE

0BS YEAR GLPCAPTA GDICAPTA PNERGYC |ogs YEAR GDPCAPTA GDICAPTA ENERGYC

1521 1960 807.937 106. €90 825 1559 1960 90.071 14.83%0 87
1522 1961 821.104 114.€61 799 1560 1961 76.271 12.0126 85
1523 19€2 789.924 100. €88 795 1561 1962 92.415 7.6829 78
1524 1963 781.890 89.063 81¢ 1562 1$62 94.787 21.9832 77
1525 1964 788.832 75.534 840 1563 1664 90.152 22.0491 64
152€ 1965 789.383  70.515 897 1564 1965 £8.719 22.5725 75
1527 196€ 803.966 72.769 8€S i1565 1966 90.702 19.6185 73
1528 1967 762.663 77.761 b2y ,1566 1967 86.057 16.7728 6¢€
1529 1962 763.846 €8.004 784 11567 1968 §5.970 16.7700 75
1530 1969 801.694 85.667 916 1568 1969 90.029 22.7011 76
1531 1970 827.825 93,510 930 1569 1970 95.786 22,2960 81
1532 1971 €11.377 99,647 93¢ 1570 1971 98.179 25,5695 84
1533 1972 789.735 86.503 986 1571 1972 ©7.%21 24.7927 84
1534 1973 781.811 €2.393 991 1572 1973 102.029 24,5925 74
1535 1974 788.178 . 9¢7 1573 1974 112.311 . 75
1536 1€75 820.471 . 1026 1574 1975 103.437 .
1537 1976 821.739 . 109€ 1575 197¢ . -

1538 1977 . . 1019 1576 1977 . . 7
153% 1978 - . 1054 1577 1978 .. .

COONTPY=VENEZUELA COUNTRY=ZAMPIA
0BS YEAR GDPCAPTA GDICADTA ENERGYC |0BS YEAR GLPCAPTA GDICADPTA FNEZAGYC

1540 1960 869.00 186.027 1694 1578 1960 176.703 50.1544

1541 1961 880.24 177.4€7 1840 1579 1961 173.67% 46.9782 .
1542 1962 927.42 192,689 1625 1580 1962 164.844 87.2765 .
1543 1963 956.04 192.512 1897 1581 1963 165.386 32.2574 -

1544 19€4 1012.26 244,955 1960 1582 1964 180.411 20.0204 432
1545 1965 1034.54 236,237 2091 1583 19€5 204.279 49,0032 493
1546 1966 1022.59 208.144 2107 1584 196€ 193.731 64.3323 445
1547 1967 1029.66 216.227 2172 1585 1967 198.575 65.6648 58¢
1548 1968 1048.94 248,248 219¢ 1586 1968 204.729 71.0561 563
1549 1969 1051.41 224.563 2199 1587 1969 203.92€ 45.1737 533
1550 1970 1092.78 202.741 2319 1588 1970 195.317 5e€.3448 . 49t
1551 1971 1081.97 203. 391 2361 1589 1971 191.408 67.3999 476
1552 1972 1096.35 223.149 2427 1590 1972 198.868 57.1501 509
1553 1973 1126.80 Z25. 798 2852 1591 1973 188.236 33.3861 532

1554 1974 1293.46 . 2802 1592 1S74 190.976 . 494
1555 1975 1319.72 - 2740 1593 1975 181.705 . 50¢
1556 1976 1379.70 - 2927 1594 197€ 179.869 . 496
1557 1977 1429.71 . 2979 1595 1977 165.888 . 483
1558 1978 . - 2989 1596 1978 . . 474

B-22



Table B-2: Aggregate Regression Analysis Data

This table contains records for 84 countries. The results

of the energy-economic regressions ire summarized. Other cross-

sectional data are included to allow analysis of the regression

results.,

The variables shown for each country are, in order:
Slope of GDP-commercial energy consumption regression
Statistical significance of GDP-energv regression (.05):

N not statistically significant
S statistically significant

Coefficient of determination for GDP-energy regression
Slope of GDP-GDI regression

Statistical significance of GDP-GDI regression (.05):
N = not statistically significant

S = statistically significant

Céefficiunt of determination for GDP-GDI regression
Geographic region: 1 = S, Africa, 2 = N. Africa

3 = M. East, 4 = S. Asia, 5 = E. Asia, 6 = Centrai
America and Caribbean, 7 = S. America, 8 = Europe

BNL economy type

Culture: 1 = Hindu and Bhuddist, 2 = Christian,

3 = Islamic, 4 = Mixtures, 5 = Traditional or Tribal,
9 = Unknown

GNP per capita, 1973 U.S.$ (World Bank)

Fraction of population living in urban areas, 1975
(World Bank)

Fraction self-sufficiency in energy, 1972

Fraction self-sufficiency in oil, 1972

*Israel is counted as a European country.
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The first six variables listed were obtained from time series
regression. Variables seven, eight, nine, twelve and thirteen are
taken from MITRE's previous cross-sectional study of energy-economic

relationships in LDCs.
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001
002
003
005
006
007
009
010
011
012
013
014
015
016
017
018
019
020
022
023
02¢
026
027
030
031
032
033
034
035
036
037
039
040
o041
042
04y
04s
046
047
048

AFGHANISTAN
ALGEEIA
ARGENTINA
BARBADOS
BENIN
BOLIVIA
BEAZILl
BUEN2
BURCNDI
CAMBODIA
CAHEEOCN
CENT.AF.EMP.
CHAD

CHILE
CHINA.REPUEBLC
COLCMEIA
CONGO, PR
CCSTAERICA
DOMINICANREP
ECUADCR
ELSAIVADOR
ETHIOPIA
FIJI
GAMBIA,THE
GHANA
GREECE
GUATEMALA
GUIXEA,EQ
GOYANA
HONDURAS
HONGKONG
INDIA
INDONESIA
IRAN

IRAQ

ISRAEL
IVCRYCOAST
JAMAICA
JORDAN
KENYA

TABLE B-2

AGGREGATE REGRESSION ANALYSIS DATA

0.02708.0657 -.2297N.0318
1.245 S.8095 0.66905.5717
0.568 S.9143 2.878 $.8540
0.37455.8296 3.688 5.8089
1.99 sS.2475 0.47815.3932
0.68425.9107 €.53018.0150
0.95645.9092 3.13695.9663
0.5961N.0971 0.4521X.1066
0.77078.1925 0.2736X.0018
3.2502N.3326 3.49025.7376
1.15385.8895 3.49025.7376
0.14378.1728-1.6338N.2559
~+66265.2856-1.4166N.0303
0.28855.8433 4.45505.5960
0.95875.8130 2.52815.9733
0.54045.8968 3.52625.6207
0.44455.8503 0.7009N,2634
0.91245.8850 2.07375.8090
0.39345.9080 1.93525.95758
0.52385.9478 1.2864S5.6778
0.32185.5637 1.7465s5.3111
0.65515.8500 4.47765.9338
0.43355.5864 2.35715.8406
0.2507N.1956 2.90925S.6120
0.21685.3907 0.21818.0760
0.56645.9877 3.0207S.9649
1.70225.9611 3.97705.5717
0.1121N.0803 0.5883N. 1427
0.08955.6861 0.9192N.2406
0.27€65.5134 1.5877S.64€67
0.62305.8682 2.80945.8759
0.21105.3799 2.0106S5.4136
0.38165.7497 2.7864s.9475
0.37135.9442 3.58065.9767

0.65375.9576 2.7598s.8225
0.77505.8810 3.0841S.9320
0.24775.8779 2.41865.8000
0.4045N.2631 1.0772N.2184
0.45778.0609 2.36825.6721

B~25

sl(n\ll\.)—l-lUl-lU\\l\l—lO\\le

—lwa\-l('DLUUU\EU!O\\I—AO\G)-I-IU\MO\\IG\O\—I

(¥Y)

O\O\l:Ul-lMNMUwUlJ:O\thJG\LnO\O\O\NLnU\N

90
570
1640
1000
110
230
760
80
80
70
250
160

720
660
440
340
710
520
380
350
90
650
130
300
1870
500
110
410
320
1430
120
130
870
850
3010
380
990
340
170

<12 5.14
50 14.62
.80 « 96
.18
«37 3.38
-60 « 40
.22 .92
<04 0
«23
.2“
.36 .07
- 14 0
.83 -69
.6“
62 1.60
<40 2.02
- 40 «15
4y .01
<42 3.08
-« 40 - 07
11 .03
0
«32 .28
«65 - 29
«35 .03
«20
-28 - 06
-95 0
22 .85
«19 4.26
.44 15,22
-62 13.99
-84 1.05
«20 -02
-45 -01
«56 0
<11 -03

18.35
1.00

2.87
.28
.98

45

2.06
2. 14

0
3.16

[ Ne=No)

[N oo

<40
5.70
22.77
16.56
1.05
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049
052
054
055
056
057
058
059
060
061
063
064
065
066
067

068
069
070
071
072
073
074
075
077
078
079
080
681
082
083
084
085
087
089
091
092
093
094
095
096
087
098
100
101
103
104
099

KOBERA,REP
LEEBANON
LIEEEIA
LIEYA
MADAGASCAR
MALAGRI
MALAYSIA
MALI

MALTA
EADRITANIA
MEXICO
BOROCCO
NEPAL
NICARAGUR
NIGER

NIGERIA
CEAN
PAKISTAN
PANANMA
PAPUANENG
PARAGUAY
PERU
PHILIPPINES
QUATAR
EHODESIA
RWANDA
SAUDIARABIA
SENEGAL
SIERKALEQNE
SINGAPORE
SOMALIA
SOUTHVIETNAN
SEILANKA
SUDAN
SYRIANAR
TARZANIA
THAILAND
TOGO

TRINIDADTIOBAGO

TUNISIA.
TURKEY
UGANDA
URUGUAY
VENEZUELA
ZAIRE
ZAMBIA
UPPERVOLTA

0.3571s.9514
0.3778s5.8203
0.23395.7989
2.4149s.8543
-.0495N.0172
1.46865.8022
0.35235.9579
0.4934s.4264
0.74995.6723
0.45555.7924
0.4015s5.8859
0.3909s5.8279
0.28788.1325
0.6072s.8383
-.90365.4929

1.37€1s.8585
1.29975.8807

0.67035.9180
0.5223s5.8257
1.03345.9035
0.51545.7731
0.3476s.8483
0.01795.7966
0.3024s5.4764
1.59095.5695
0.6272s5.8305
-.64265.6694
0.2847s.4611
0.52525.9637
-.06508.0173
0.0014K8.0017
0.1253N8.0396
-.1045N.1799
0.35645.7993
0.54285.77717
0.36365.8986
0.94345.4467
0.1240s. 4171

0.64565.8530
0.0838N.1578
0.37685.8866
-.0975N.0065
0.1260N.2143
0.50035.3223

TABLE B-2

2.32525.9226
2.78865.7286
-.77745.5517
3.7890s.7082
0.8452N.1831
4.85695.6917
3.8€525.8871
0.2528N.0113
2.78685.8490
-+ 9€925.2998
4.19895.9531
2.1791s.6421

2.96565.8644
3.2491s.6048

3.4776s5.8732

1.9329s.9552
1.23645.6146
1.5210s8.5496
1.2820%.1049
2.91515.6611

1.2182S5. 4306
2.1299N.0706
S5.4998s.6682
2.0702N8.0924
2.0702s.8392
2.33395.9777
0.5070N.1453
0.2581K8.0709
2.6884s.6771
0.46958.0478
2.6078s5.7317
1.99765.8301
2.2323s.8289
2.3345s5.5162
0.4684N.0680

2.61665.6800
0.8720s.4150
2.32045./1041
0.68535.3676
0.117718.0220
0.3045KR.0044
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400
540
310
3530
150
110
570
70
1060
200
890
320
90
540
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6040
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1610
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160
1830
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160
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950
1630
140
430
70

<47 .45
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<31 121.62
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.06 .08
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<14 .04
<11 0
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ST .M
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Table B-3: Energy-GDP Sectoral Time Series Data

This table contains sectoral energy consumption and GDP data for

16 nations. The industrial, transportation and agricultural sectors

are covered for the years 1967 to 1976. The variables shown for each

country and each year are, in order:

TOTAL70 - Total GDP in 1970 U.S. dollars (from data of Table
A-1)

ENERGYTO - Total energy consumption in millions of metric
tons of oil equivalent (International Energy Agency)

INDS70 - Total industrial GDP in 1970 U.S. dollars (World
Bank economic data to 1973, United Nations economic data 1974
and beyond, normalized by World Bank implicit GDP deflator,
time series adjusted as necessary)

ENERGYI - Total industrial energy consumption in millions of
metric tons of oil equivalent (International Energy Agency)

TRANS70 - Total GDP attributable to the transportation sec-
tor in 1970 U.S. dollars (World Bank economic data to 1973,
United Nations economic data 1974 and beyond, normalized by
World Bank implicit GDP deflator, time series adjusted as

necessary)

ENERGYTR -Total energy consumption in transportation,
millions of metric tons of oil equivalent (International

Energy Agency)

AGRI70 - Total agricultural GDP in 1970 U.S. dollars (World
Bank economic data to 1973, United Nations economic data 1974
and beyond, normalized by World Bank implicit GDP deflator,
time series adjusted as necessary)

ENERGYA - Total agricultural energy consumption in millions
of metric tons of oil equivalent (International Energy

Agency)
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COUNTRY=ALGERIA

0BS

CWUDOIOUE WK =2

-t

COUNTRY=ARGENTINA

YEAK

1967
1968
1969
1970
1971
1972
1973
1974
197%
1576

CBS YEAR

1967
1568
1969
1970
19M
1972
1973
1374
1975
1976

TOTAL70

3458.2
3955.3
4544.3
4£10.3
4s14.6
5163.3
f434.8
6685.6
8474.4
14016.5

TOTAL70

21287.0
22271.1
24151.7
25216.9
26153.0
27087.€
28544.7
31774.5
30935.0
30102.4

COUNTRY=ERAZIL

OBS YEAR
21 1967
22 1968
23 1969
24 1970
25 197
26 1972
27 1973
28 194
29 1975
30 1976

TOTAL70

29786.0
32560.9
35491.3
3e863.1
43254.7
47753.1
53197.0
73367.1
77538.4

TABLE B-3

ENERGY-GDP SECTORAL TIME SERIES DATA

ENEEGYTC INDS70 ENERGYI TEANS70 ENERGYIR AGRI70 EBEBGYA

2.394
2.473
3.263
3.312
3.433
5.€517
5.190
5.741
5.963
7.694

EREFGYIO

15.397
20.826
22.432
24.049
25.234
25.137
26.881
27.457
28.310
29.265

ENEEFGYIO

45.657
47.768
51.435
53.176
56.340
61.88¢
€8.161
74.735
78.097
8u4.717

440.9
49S.1
583.2
5868.7
650.1
646.0
680.2
75z.4
758. 4
536.0

INDS70

6514.1
6620.4
7143.2
7264.1
8129.7
8731.2
10495.7
11310.0
12788.0

INLST0

5361.4
6183.9
6955.3
7833.8
8171.1
6235.3
104€1.4
12377.2
13496. 4
18073.0

0.067
0.084
0.162
0.575
0.560
0.276
0.513
0.513
0.629
0.768

ENERGYI

S.342
8. 457
6.125
6.u400
6.395
6.243
6.972
7.249
8.493
5.620

ENERGYI

10.061
10.645
12.013
12.779
14. 246
16.539
19.693
21.081
21.690
24.369
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110.0
130.2
151.2
182.7
157.¢€
171.0
166.9

TBANS70

1854.73
2030.64
2213.60
2444.73
2169.30
2152.56
2085.3€
2210.00
2001.00

TBANS70

1520.38
1500.90
1654.33
1956.82
2119.91
2309.§80
2498.05
2774.20
3063.60

0.547
0.535
0.581
0.538
0.5€S
0.639
0.710
0.808
0.90¢€
0.9€1

ENERGYTE

7.278
7.458
8.377
8.664
9.264
9.655
9.986
10.002
9.356
9.46%

ENEKGYIR

9.057
10.599¢
11.414
12.554
12.49¢€
14.959
16.7€9
19.346
20.224
21.266

462.0
564.2
5€1.6
507.5
4c3.1
532.0
“u7.5
£13.0
742.6
©33.6

AGRIT0

2788.08
2713.89
2947.54
3208.06
3257.73
3555.22
3370.64
3185.00
3174.28

AGEI70

4650.80
4522.60
4744.686
5385.90
6236.90
6781.36
7412.95
£642.70
£942. 40
$852.70

ELHEKGYA

0.005
0.004
0.004

ENEEGYA

0.206
0.212
0.217
0.247
0.282
0.309
0.354
0.391
0.400



COUNTEY=CCLUMEIA

OEBS YERR
31 15€7
32 1968
33 1969
34 1970
35 1971
36 1972
37 1873
38 1974
39 19732

TOTAL70

5913.39
6275.30
6674.82
7124.87
7515.97
8045.00
8626.22
9002.35
9412.52

COUNTERY=EGYFT

OBS YIAR
40 1967
41 1968
42 19€9
43 1970
44 1sM
45 1972
46 1973
47 1974
48 1975

TOTAL70

5310.80
5355.68
5711.64
6041. 41

6310.60

6610.18
6874.40
7105.54
7487.93

COUNTIRY=INLCIA

OBS YEAR
49 1967
50 1968
51 1969
52 1970
53 1911
54 1972
55 1973
56 1974
57 1975
58 1976

TOTAL70

46363.3
47924.0
50589.1
52€53.9
53542.3
52798.0
55703.2
51214.0
55587.9

TABLE B3

ENEFGYTO INLS70 ENERGYI TEANS70

12.987
13.734
13.527
13.40€
14.140
14.56¢€
14.813
15.440
14.714

ENEEGYTO

4.392
5.687
4.437
5.7717
6.719
7.475
6.754
7.654
8.623

ENEBGYTC

T4.164
77.749
79.971
82.408
83.678
89.102
91.527
94.252
98.678
102.814

944.99
971.10
1034. 21
1143.22
1251.33
1377.82
1557.22
1798.28
1740.18

INDET0

1131.68
1140.65
1220. 97
1326.18
1409.79
1410.660
1483.95
1632. 47
1722.34

0.269
0.502
0.536
0.497
0.565
€.472
0. 487
€.901
0.983

ENEBGYI

0.688
0.767
0.874
0.895
0.939
0.908
0.888
0.957
1.219

359.£539
391.466
439.372
484.020
505.445
506.348
495.135
477.801
511.428

TBEANSTO

386.723
274.456
288.606
315.790
329.282
332.5C2
334.536
327.02¢%
425.015

INDS70 ENERGYI TRANS70

5036.50
5415. 00
5772.5¢8
5878.53
6193.70
6251.77
6531.70
6598. 35
679€.320
7371.49

22.729
2:5.083
28.597
30.193
30.217
32.509
33.922
36.252
35.886
40.387
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1626.07
1891.64
1974.83
2146.13
2274.45
2426.06
2515.37
259¢S.35
2839.29
3012.58

ENERGY-GDP SECTORAL TIME SERIES DATA (Continued)

ENERGYTI® AGEI70 ENERGYA

1.93¢€
1.932
2.092
2.145
2.404
2.462
2.679
2.838
3.018

ENERGYIR

0.Uu84
0.508
0.559
0.603
0.799
0.964
1.168
1.473
1.559

EREEGYIR

14.767
14.750
15.181
15.214
16.122
16.323
16.135
16.501
17.681
17.23¢

1656.78
1749.58
1815.54
1900.99
1964.34
2148.39
2375.40
2175.80
2319.79

AGEIT70

1516.172
1576. 47
1704.78
1777.90
1840. 54
2054.25
2142.71
2328.66
2429.54

AGRIT70

24786.5
£v938.0
21557.4
22554.4
22127.7
20674.8
22261.1
21781.2
25167.0
22954.3

ENEBGYA

0.029
0.037
0.043
0.047
0.0£51
0.051
0.052
0.056
0.057

ENERGYA

0.465
0.499
0.634
0.6€1
0.761
0.837
0.852
0.4931



COUNTRY=INDORESIA

OBS YEAR
59 1967
60 1968
61 1969
62 1970
63 197
64 1972
65 1973
66 1974

CCONTRY=INDCKESIA

TOTAL70

7181.4
7965.3
8508.7
$151.5
8760.7
10432.3
11605.7
14451.6

OBS YEAR TOTAL70

67
68

1975

1976

15171.€
16215.6

CCTNTRY=IKAN

0OBS

YEAPR

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

TOTAL70

8511.0

9519.0
10422.0
11631.0
12939.0
14493.0
16567.5
20766.6
21366.6
23645.4

COUNTRY=JAHAICA

OBS YEAR
79 19€7
80 1968
81 1969
82 1970
83 19M
84 1572
85 1973
86 1974
87 1975
88 1976

TOTAL70

1113.60
1142.40
1221.60
1330.80
1447.20
1564.80
1588.380
1754.05
1713.76
1595.86

ENEEGYIO

29.865
21.389
32.095
36.354
36.621
38.55¢
40.481
44.57¢

ENEBGYTO

47.269
54.893

ENEEFGYTO

11.572

S.€71
13.780
19.596§
19.652
20.576
23.995S
27.834
30.642
32.989

ENEEGYTIO

-£61
1.415
1.637
1.683
1.985
2.059
2. €75
2.508
2.603
2.609

TABLE B-3

ENERGY-GDP SECTORAL TIME

INLST0

525. 14
678.6E
784.6S
854.33
868.40
842.19
1222.08
1419.0€

INDST0

1563.92
1748.70

INDS70

1079.20
1225.98
1356.75
1500. 84
1643.3¢
1806.20
1894.62
2216.50
2574.00
2960.10

INDE70

141.968
152.427
153.085
159.000
176.832
191.072
189.325
196.091
209.062
195.328

ENBERGYI1

0.348
0.349
0.433
0.434

0.661
0. 627
0. 794

ENERGYI

.01
1.127

ENERGYI

1.630
1.733
4.552
10.335
9.222
8.986
10.221
11.739
10.981
11.765

ENERGYI

0.664
C.640
0.784
0.838
1.018
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TRANS70

156.695
218.120
240.687
262.492
416.083
374.463
528.630
592.950

TRANST0

623.10
705.51

TEANS70

472.8¢
503.18
522.45
568.92
546.21
635.80
£06. 54
564.85
722,15
793.65

TEANST0

72.9063
76.543€
79.8213
84.3600
91.8144
$6.9920
96.3235
50.7970
94.6120
91.5€C0

SERIES DATA (Continued)

ENERGYTIR AGRI70

2.1617
2.141
1.692
2.268
2.294
2.E€0
3.041
3.432

ENERGYTE

3. 847
3.849

ENERKGYIE

1.064
1.037
1. 144
1.333
1.463
2.191
2.343
2.885
3.516
3. 447

ENERGYIR

0.339
0.344
0.463
0.471
0.523
0.418
0.414
0.401
0.387
0.388

3873.33
263. 34
1062.01
1575.50
1682.32
1719.35
1481.37
1686. 39

AGRI70

1686. 39
1955.73

AGEI70

1823.28
1940. 44
1995.30
2119.92
2050.37
2195.60
1919.95
2173.60
2323.175%
2473.90

AGRI70

107.094
102.455

97.223

94.560
116.813
121.968
119.194
121.317
123.606
126.658

ENEEGYA

EINEEGYA

ENEEGYA

ENERGYA



COUNTRY=FKENYA

0BS

8s
90
91
92
93
94
95
96
97
98

YEAR

1967
1968

1969

1970
1971
1972
1973
1974
1975
1976

TOTAL70

1298.70
1400.10
1491.30
1609.80
1728.00
1795.96
1933.72
3051.30
3501.45
4287.30

ENEEGYTO

3.370
3.535
3.457
3.437
3.634
3.617
4.290
4.114
4.127
4.034

COUNTRY=KCEEA,KEF

OEs

89
100
101
102
103
104
105
106
107
108

YEAR

1967
19€8
1969
1970
1971
1972
1273
1974
1972
1976

TOTALT0

5849.0
€595.5
7595.2
8247.7
9052.2
9714.2
11358.1
12735.7
13€58.8
15933.7

COUONTEY=NEZICO

0BS

109
110
11
112
113
114
115
116
17
118

YEAR

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

TOTAL70

27263.7
29481.8
31346.2
3351¢E.8
34996.1
37256.1
39934.2
42732.0
44473.5
45216.0

EKERGYIO

11.957
12.182
14.932
17.0€9
18.828
16.475
19.908
20.586
23.432
24,334

EREERGYIO

34.788
36.329
38.483
40.993
42.310
46.002
49.232§
53.740
£5.556
57.818

TABLE B-3

INDST70

133.206
146.000
162.44¢€
174.160
192.156
212.562
251.472
265.104
271.9508
306.054

INLCS70

966.79
1122.24
1280.94
1421.44
1569.48
1852.75
2542.1¢
3718.40
4198.40
5262.80

INCSTO

6782.6
7495.7
£038. 2
8635.9
9285.6
9705.6

10130.2

10927.1
11311.3

11616. 4

ENERGY~GDP SECTORAL TIME SERIES DATA (Continued)

ENERGYI TRANS70 ENERGYIR AGEI70

0:203
0.242
0.185

0.295
€.302
0.352

ENERGYZ

0.875
C.333
0.847
1.267
1.339
1.327
1.662
2.183
2. 464
2.727

ENERGYI

14.851
15.877
17.613
17.770
18.865
21.164
23.201
2E.673
27.436
27.549
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97.446
105.704
108.108
114.240
116.580
118.516
120.072
119.700
116.172
123.102

TEANST70

304.56
378.42
404. 41
412.80
452.40
497.75
612.95
704.00
787.20
915.20

TRANS70

T42.31
806.52
€45.70
€85.76
938.01
1057.70
1081.66
1565.50
170Z.06
1793. 20

0.252
0.304
0.2°%4
0.435
0.4S0
0.485
0.606
0.777
0.743
0.601

ENERGYIR

0.565
0.837
1.035
1. 175
1. 349
1. 254
1.198
0.811
0.848
1.189

ENERGYTE

7.997

8.713

9.464
10.328
11.150
11.9832
13.455
14.293
14.193
15.672

436.570
438.292
458.744
484.680
482.132
£30.561
£50.824
545.076
546.840
£58.558

AGERI70

1871.07
1907.22
2204.09
2316.48
2638.71
2732.75
2938.25
2716.80
2908. 80
3171.20

AGRI70

3518.93
3543.78
3608. 34
3794.80
3727.51
3843.51
§147.13
3966. 30
4000.20
3853.30

ELEEGYA

0.002
0.040
0.049
0.050
0.054
0.065
0.060
0.056

ENERGYA

0.003

0.006
0.007
0.006
0.007
0.010

ENERGY?

0.310
0.327
0.350
0.362
0.352
0.354
0.389
0.396
0.387
0.354



TABLE B-3

ENERGY-GDP SECTORAL TIME SERIES DATA (Continued)

COUNTRY=NIGEEIA

OBS

119
120
121
122
123
124
125
126
127

TEAR

1967
1968
1969
1970
1971
1972
1973
1974
1975

TOTAL70

479u.4
4792.7
6032.8
7446.6
8551.7
9070.8
5723.8
12217.1
9779.2

ENEEGYIO

13.982
14.178
14.67€
15.354
15.954
16.775
18.295
19.416
21.336

CGUNTEY=SAUDIARABIA

OBS

128
12¢
130
131
132
133
134

YEAR

1967
1968
1969
1970
1971
1572
1973

TOTAL70

3148.26
3345.21
3572.45
3866.45
5046.43
5616.16
7076.45

ENEBGYIO

5.037
6.392
7.373
7.835
€.080
8.863
12.180

IKDET70

315.575
330.868
Lyg.626
508.200
492.660
547.524
547.210
921.670
$39.060

INDS70

231.574
259.008
305.510
371.184
430.760
395.015
460.247

ENEBGYI

0.489
0.322
0. 341
0.383
0.580
C.584
0.708
€.899
1. 558

ENERGYI

2.152
2. €12
2.773
3.943
3.505
‘4.055
5.228
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TRANS70 ENEBGYTR AGEI70 ENEEGYA

200.850
226.243
222.562
294.000
321.300
364.212
382.€09
539.090
747.7170

TEANST0

232.268
241.680
261.579
275.724
325.380
311.833
301.763

0.505
0.518
0.545
0.727
0.677
0.920
1.617
1.927
2. 441

ENEEGYIR

0.773
0.868
0.913
0.751
0.774
0.528
1.082

2462. 67
2357.72
2726. 14
3302.60
3556.98
3643.33
3249.94
3373.66
3286.71

AGEI70

205.156
204,288
213.41
218. 448
223.300
210.747
206.050

EBEEGYA



ENERGY-GDP SECTORAL TIME SERIES DATA (Concluded)

CCUNTEY=SAUDIARAEIA

TABLE B-3

OBS YEAR TOTAL70 ENERGYTC INDS70 ENERGYI

135
136
137

154
1975
1976

COUNTRY=THAILAND

OES

138
139
140
141
142
143
144
145
146
147

COONTRY=VENEZUELA

0BS

148
149
150
151
152
153
154
155
156
157

YEAR

1967
1968
1369
1970
1971
1972
1573
1974
1975
1976

YEAR

1967
1968
1969
1970
1971
1972
1873
1974
1975
1976

TOTAL70

5189.40
5632.20
6075.00
6517.80
6895.80
7106.40
7781.40
8272.13
8886.58
9637.37

TOTAL70

9586. 1
10090.8
10451.0
11233.8
11476.7
11994.1
12710.2
15043.0
15823.6
17053.0

14.152
14.580
1€.191

ENEFGYTO

3.129
4.179
4.395
5.063
5.953
6.930
7.E04
7.664
8. 086
9.163

ENERGYIO

11.224
12.102
12.760
13.345
13.587
15.053
17.521
18.516
19.179
20.681

483.96
472.8€
506. 16

INLCST0

628.80
671.37
739.44
798.46
861.56
903.35
1258.32
1348.32
1450.70
1655.40

IRDS70

1869.25
160S5.37
1635.70
1857.25
1802.03
2067.74
2363.5¢
2497.50
2€10.00
2902.50

4.997
4.458
3.762

ENERGYI

0.759
1.077
1.225
1.578
1.625
2.121
2.344
2.300
2.581
3.071

ENEERGYI

4.478
4.925
S.121
.438
5,233
£.912
7.816
7.827
7.929
£.068
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TEANS70 ENERGYIR AGRI70 ENEERGYA

388.50
475.08
588.30

1.391
1.830
2.21S8

250.860
260.628
271.062

TEANS70 ENERGYIR AGEI70 ENEEGYA

326.40
347.76
355.50
404.04
437.92
422.75
43s8.12
453.90
462.80
507.30

TRARS70

927.45

§72.95
119£.03
113E.90
1218.96
1192.00
1566.00
1723.50
1910.25

1.266
1.583
1.614
1.690
2. 426
2.905
3.294
2.944
3.1€7
3.603

ENEBGYIE

3.361
3. 581
3.773
4.045
4.089
4.794
5.236
5.€52
6.600
7.212

1656.00
1762.95
1900.74
1851.85
1961.12
2149.35
2442.16
2155.98
2349.87
2448.39

AGRI70

704.32
778.55
869.48
898.21
746.63
T46.47

- 783.27

940.50
1005..75
967.95

0.378
0.542
0.559
0.668
0.693
0.681
0.811
0.927
0.848
0.91z2

ENERGYA

0.007
0.007
0.008

0.010
0.009
0.008
0.006
0.006
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TABLE B-4: égricultural Time Series Data

This table contains agwicultural data for 16 nations for the
years from 1967 to 1976. Tractors owned are shown only for those
nations for which sufficient energy consumption data is available to

make a meaningful analysis. The variables shown for each country and

each year are:

e AGRI70 - Total agricultural GDP in 1970 U.S. dollars (World
Bank econcmic data to 1973, United Nations economic data 1974
and beyond, normalized by World Bank implicit GDP deflator,

time series was adjusted as necessary)

e ENERGYA - Total agricultural energy consumption in millions
of metric tons of oil equivalent (International Energy

Agency)

e TRACTORS - Total number of tractors owned in country (United
Nations)
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TABLE B-4

AGRICULTURAL TIME SERIES DATA

COUNTEY=ALGERIA COUNTRY=COLUMEIA

OBS YEAF AGRI70 ENERGY2 TRACTORS OBS YEAR AGEI70 ENEBRGYA TRACIORS

1.19€7 462.0 . . 31 1967 1656.78 . .
2 1968 564.2 . . 32 1968 1749.58 . .
3 1969 561.6 . . 33 1969 1815.54 . .
4 1970 507.5 . . 34 1970 1900.99 . .
5 1971 453.1 . - 35 1971 1964.34 . .
6 1972 532.0 . . 26 1972 21u48.39 . -
7 1973 447.5 - . 37 1973 2375.40 . .
8 1974 513.0 . . 38 1974 2175.80 . .
9 1975 742.6 . . 39 1975 2219.79 . .
10 1976 633.6 . .

COUNTRY=EGYIPT

COUNTRY=AEGENTINA

OBS YEAR AGRI70 ENEFGYA TRACTGCRS
GBS YEAR AGRIT70 ENEGRKGYIA TRACTORS

40 1967 1516.72 0.029 .
11 1967 2788.08 0.005 41 1968 1576.47 0.037 15572
12 1968 2713.89 0.004 42 1969 1704.78 0.0043 16562
13 1969 2947.54 0.004 43 1970 1777.90 0.047 17300
14 1970 3208.06 . 44 1971 1840.54 0.051 175606
15 1971 3257.73 45 1972 2054.25 0.051 18500
16 1972 3555.22 46 1973 2142.71 0.052 20036
17 1973 3370.64 47 1974 2328.66 0.056 20889
18 1974 3185.00 48 1975 2429.54 0.057 21500

18 1975 3174.28

20 1976 .

COUNTRY=INDIA
COUNTRY=BEAZIL OBS YEAR AGRI70 ENERKGYA TRACTORS
OBS YEAP AGRI70 ENERGYA TRACTORS 49 1967 21786.5 . .

50 1968 20938.0 - .
21 1967 u650.80 . . 51 1969 21557.4 0.465 90000
22 1968 U522.€60 0.206 145000 52 1970 22554.4 0.499 100000
23 1969 4744.86 0.212 155400 53 1971 22127.7 0.634. 143000
24 1970 5385.90 0.217 165870 54 1972 20674.8 0.681 170000
25 1971 6236.90 0.247 183500 55 1973 22261.1 0.761 184263
26 1972 6781.36 0.282 201000 56 1974 21781.2 0.837 203351
27 1973 7412.95 0.309 218000 57 1975 25167.0 0.852 .227668
28 1974 8€642.70 0.354 236000 5 1976 22954.3 0.921 250884

29 1975 8942.40 0.391 254000
3C 1976 9852.70 0.400 270000
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TABLE B-4

AGRICULTURAL TIME SERIES DATA (Continued)

=¥¥v
COUKTEY=INDONZSIA COUNTFY=FINTYA

”w = v m nae
0BS YEAE AGPITO ENZESYA TeACTOss O°5 YFAR AGRIT0 EWERGYA TRACTORS

ooy . L pumuem o
ey 198 jae.3m - . 91 1969 458.744 0.002 5998
o) 1558 10ez.01 . . 92 1970 484.680 0.040 7247
o2 1599 2% - . 93 1971 482.132 0.049 5891
en 197 1992032 - . 94 1972 530.561 0.050 6028
te 1975 1aei3y . 95 1973 550.824 0.054 5721
e 1974 1ese aa | : 96 1974 545.076 0.065 6195

97 1975 546.840 0.060 5993

67 1575 1686.39 98 1976 558.558 0.056 €000

68 1976 1955.73 . .

COUNTPY=KOREA,REF

COUNTRY=IRAN
OBS YEAR AGRI7?70 ENERGYA TRACTORS

OBS YEAFR AGRI70 ZNERGYA TRACTORS

99 1967 1871.07 . -
69 1967 1822,28 - . 100 1968 1907. 22 . -
70 1968 1940.44 . . 101 1969 2204.0° . .
71 1969 1995.30 - . 102 1970 2316.48 0.003 61
72 1970 2119.92 . - 103 1971 2638.71 - 183
73 1971 2050. 37 - . 104 1972 2732, > 0.006 212
74 1972 2195.60 - . 105 1973 2938.25 0.007 293
75 1973 1919.95 . . 106 1974 2716.80 0.006 388
76 1974 2173.60 - . 107 1375 2908.80 (1.007 564
77 1975 2323.75 . . 108 1976 3171.20 0.010 790
78 1976 2473.90 - .

COUNTRY=NMEXICO

COUNTRY=JAMAICA
OBS YEAR AGRI70 ENEZPGYA TPACTORS

OB5 YEAR AGPI70 LENERGYA TRACTORS

109 1967 3518.53 0.310 .
110 1968 3543.73 0.327 102000
111 1966 3608.34 0.250 108000
112 1970 3794.80 0.362 115230
113 1671 3727.51 0.352 120000
114 1972 3843.51 0.354 1250060
115 1973 4147.13 0.389 130000
116 1974 39€6.20 0.396 135000
117 1975 4000.20 0.387 1400090
118 1976 3853.30 0.3%. 145000

79 1967 107.094
80 1968 102.u55
81 1969 97.223
82 1970 94.560
83 1971 116.813
84 1972 121.96%8
85 1973 119.194
86 1974 121.317
87 1975 123.606
88 1976 126.65¢8
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TABLE B-4

AGRICULTURAL TIME SERIES DATA (Concluded)

COUNTRY=NIGFRIA COUNTRY=SAUDIARAERIA

OBS YEAR AGRI70 ENErGYA IRACTORS OBS YSAR AGRI70 FENERGYA TRACIORS

119 1967 2u82.67 135 1974 2%0.860 . .
120 196€ 2357.72 136 1975 260.628 . .
121 1969 2726.14 137 1976 271.06K2 . .

122 1970 3302.60
123 1971 3556.98
124 1972 3€43.33
125 1973 3249.94
126 1574 3373.6€
127 1975 3286.71

COUNTRY=THAILAND

OBS YZAT AGF170 ENZEGYA TRACTIORS

138 1967 1€S6.00 0.278 .

139 1668 1762.95 0.542 €000
COUNTRY=SAUDIARAEIA 140 1969 1900.74 0.559 7000

141 1970 1651.85 0.668 6000
GBS YEA® AGRI70 ENERGYA TRACTOPS 142 1971 19€1.12 0.€°3 %148
143 1972 2149.35 0.6E81 1Csue
144 1973 2442.16 0.811 13273
145 1974 2155.98 0.927 15993
146 1975 2349.87 0.8u48 12173
147 1976 2448.39 0.°12 22000

128 19€7 205.156
129 1968 204.288
130 1969 213.411
131 1970 218.44u8
132 1571 223.300
133 1572 210.741
134 1973 206.050

COUNTRY=VENEZUELA
OBS YEAR AGRI70 ZNERGYA TRACTORS

148 1967 704.32 0.007 .
149 1968 778.95 0.007 17000
150 1969 B8€9.48 0.008 17700
151 1970 6&98.21 . 19200
152 1971 746.63 0.010 20700
153 1972 746.47 0.009 21100
154 1973 783.27 0.008 21300
155 1974 940.50 0.006 23460
156 1975 1005.75 0.00€ 26600
157 1976 967.95 . -
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.~ucommercial Energv Time Series

This table contains records for 16 countries from 1967 to 1976.

411 data shown are based on the International Energy Agency's

Workshop on Energy Data of Developing Countries. The variables shown

by country for each year are, in order:

ENERGYTO - Total energy consumed, millions of metric tons of
oil equivalent

ENERGYNC - Total noncommercial energy consumed, millions of
metric tons of oil equivalent

ENERGYI - Total energy consumed by the industrial sector,
millions of metric tons of oil equivalent

ENINC - Total noncommercial energy consumed by the industrial
sector, millions of metric tons of oil equivalent

ENTOCAP - Per capita total energy consumption, metric toms of
oil equivalent

ENNCCAP - Per capita noncommercial energy consumption, metric
tons of oil equivalent.

FRNC - Fraction of total energy consumption attributable to
noncommercial energy

FRIN - Praction of industrial energy consumption attributable
to noncommercial energy
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COUNTRY=ALGEFPIA

0BS

oOwvwa~NOUE WM =

-

COUNTHY=ASGENTINA

CES

YEAR

19€7
1968
1969
1970
1971
1372
1973
1974
1675
197¢

YEAE

1967
19¢€8
1969
1970
1971
1972
1973
1974
1975
1976

TABLE B-5

NONCOMMERCIAL ENERGY TIME SERIES

ENERGYTC ENERGYNC ENE&HGYI

2.39%
2.473
3.2€3
3.312
3.433
5.657
5.190
£.741
5.9693
7.694

0.242
0.252
0.263
0.272
0.28¢
0.297
£.30¢
0.316
0.33C
0.331

-0.067
0.084
0.1€2
0.575
0.560
0.276
0.513
0.513
0.625
0.768

ENERGYTC ENEEGYNC ENEsGYI

19.397
20.82¢6
22.432
24.049

25.234 |

25.137
26.881
27.457
28.310
29.265

COUNTERY=ERAZIL

OBS

21

YEAR

1967
1968
15665
1970
1871
1972
1973
1974
1975
1976

ENERGYTO ENEEGYNC

45.657
47.76¢
51.435
53.176
56.340
61.889
6£.161
T4.735
78.097
84.717

2.110 5.342
2.127 5.457
2.182 6.125
2.236 6.400
2.148 €.39%5
2.015 6.243
2,225 6.972
2.800 T.245
3.580 8.493
4.60C 9.620
ENEERGYI
23.119 10.0€1
21.706 10.645
2z.952 12.013
23.649 12.779
24.07€ 14.24¢€
23.473 16.53¢
23.785 19.693
25.438 21.081
26.257 21.690
28.614 24.366S

ENINC

0.00z
0.002
0.003
0.002
0.00€
0.007
G.o08
0.008
0.008
0.007

ENINC

1.070
1.076
1. 137
1.213
1. 184
1.112
1.532
2.050
2.750
3.700

ENINC

2.825
2.564
2.762
3.356
3.558
3.990
4.459
4.361
4.032
4.166

ENTGCAF

0.183028
0.163185
0.234579
0.231124
0.232431
0.370465
0.329106
0.352641
0.357151
0.444740

ENTOCAE

0.85075
0.90117
0.95741
1.01259
1.04836
1.03063
1.08742
1.69609
1.11545
1.13783

ENTOCAF

0.532443
0.541476
0.566652
0.£69824
0.58€936
0.627102
0.672000
0.71€5651
0.725879
0.7701%5
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ENNCCAF

0.06185780
0.01€666€7
0.€18%073
0.01489812
0.015363¢
0.€194499
0.0195308
0.019£332
0.0156663
0.0151329

ENNCCAF

0.0925u4
0.092038
0.093126
0.054147
0.089240
0.082780
0.090008
0.111776
0.14105¢€
0.178849

ENNCCAF

0.269609
0.246044
0.252859
0.25341€
0.250818
0.237846
0.234497
0.244033
0.2453¢93
0.260127

FRNC

0.101504
0.101901
0.080601
0.08212¢€
0.083309
0.052%01
0.059345
0.055391
0.055064
0.043021

FENC

FRIN

0.02985C7
G.0z3805%
0.018518°
0.00347¢€2
0.0107143
0.0253€:23
0.0155945
0.0155545
0.0095350
0.0091146

FEIN

0.108780
0.102132
0.057272
0.092977
0.085123
0.080320
0.082772
0.101978
0.126457
0.157184

0.200300
0.197173
0.1E5633
0.18¢531
0.185145
0.178119
0.215736
0.282798
0.323796
0.384615

FRNC

0.506363
0. 454365
0.446233
0.444731
0.427334
0.379276
€.348953
€.340376
0.336210
0.3377€0

FRIN

0.280787
0.240864
0.229918
0.262618
0.249825
C.241248
C.226426
0.206869
0.135492
0.170955



COORTRY=CCLOMBIA
0BS YEAR

31 1967 12.987
32 1968 13.734
33 1969 13.527
34 1970 13.406
35 1971 14.140
36 1972 14.596
37 1973 14.813
38 1974 15.440
39 1975 14.714
COUNTRI=EGYPT

OBS YEAR ENEBGYTO ENERGYNC ENEZGII

40
a1
42
43
uy
45
46
47
48

1967
1968
1969
1970
1971
1972
1973
1974
1975

4.392
5.687
4.437
5.777
6.719
7.475
6.754
7.654
8.623

COUNTEY=IKCIA

0BS YEAR ENEBGYTO

49
50
51
52
53
54
55
56
57
58

1967
1968
1969
1970
197
1972
1973
1974
1975
1976

74.164
77.789
79.971
82.408
83.678
89.102
91.527
94.252
98.678
102.814

TABLE B-5

NONCOMMERCIAL ENERGY TIME SERIES (Coutinued)

5.697
5.719
5.734
5.723
5.746
5.772
5.262
5.295
5.320

0.143
0.161
0.18%
0.197
0.207
0.210
0.217
0.204
0.20¢

24.801
25.406
26.133
26.779
27.181
27.723
28.294
29.024
30.487
31.206

EREEGITO ENEEGYNC ENEBGYI

0.269
0.502
0.53€
0.497
0.565
0.472
0.487
0.901
0.3982

0.688
0.767
0.874
0.895
0.939
0.908
0.888
0.957
1.219

ENEBGYNC ENEBGYIX

22.729
25.083
24,597
30.193
30.217
32.509
33.922
36.252
39.886
40.387

ENINC

0.197
0.219
0.234
0.223
0.246
0.272
0.267
0.295
0.320

ENINC

0. 120
0.137
0.161
0.172
0.182
0.182
0.189
0.176
0.177

ENINC

0.778
0. 784
1.383
1.529
1.306
1.223
1.316
1.481
1.666
1.661

EHTOCAP

0.675702
0.692587
0.661144
0.634754
0.6u48922
0.649000
0.63821€
0.644676
0.597402

ENTOCAP

0.142090
0.179457
0.136%23
0.173327
0.197154
0.214552
0.189613
0.210159
0.231614

ENICCAF

0.147104
0.150849
0.151751
0.152925
0.151915
Q. 158412
0.159354
0.160823
0.165946
0.168586
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ENHCCAP

0.296410 0
0.288401 0
0.280254 0
0.270975 0
0.263699 0
0.256647 ©
0.226713 0
0.22108€ 0
0.215997 0

ENBCCAP

0.00462633
0.00508047
0.00569231
0.00£91059
0.00607394
0.00602755
0.00609208
0.00560132
0.00550631

ENNCCAP

0.0491927
0.0492926
0.0495892
0.0496938
0.0493464
0.0u492880
0.0492738
0.0495239
0.0509918
0.0511651

FRNC

FEIN

. 438669 0.732342
«H416412 0.436255
.423893 0.436567
.426898 0.448692
.406365 0.435398
395451 0.576271
-355229 0.548255
342940 0.327414
.361560 0.325534

FRNC

0.0325592
0.0283102
0.0416948
0.0341007
0.0308082
0.0280936
0.0321.91
0.0266527
0.0237736

FRNC

0.334408 0.
0.326769 0.
0.326781 0.
0.324956 0.
0.32u4829 0.
0.311138 0.
0.309133 0.
0.307940 0.
0.308984 0.
0.303519 0.

PRIN

0.174419
0.178618
0.184211
0.192179
0.193823
0.200441
0.212838
0.183908
0.145201

ERIN

0342294
0312562
0562264
0506409
0432207
0376204
0387949
0408529
0417690
o112



TABLE B-5

NONCOMMERCIAL ENERGY TIME SERIES (Continued)

COUNTRY=INDCNESIA

OBS YEAR ENBERGYTO ENEEGYNC ENEEGYI FNINC
59 1967 29.865 22.403 0.34¢ 0.203
60 1968 31.389 23.199 0.349 (€.199
61 19€9 32.095 23.992 0.433 0.242
62 1970 36.394 24,734 0.434 C.234
63 1971 3€.621 2£.215 . 0.275
64 1572 38B.555 26.293 0.661 0.293
65 1973 40.431 27.039 0.627 0.289
66 1974 44.570 27.55¢ 0.794 0.309
COUNTEY=INCCNESIA

OBS YEAR ENERGYTO ENERGYNC ENEEGYI ENINC
67 1975 u47.269 28.080 1.011 0.330
68 1976 54.893 28.205 1.127 0.455
COUNTEY=IEAN

OBS YEAR ENERGYTO ENERGYNC ENEEGYI ENINC
€9 19€7 11.572 0.52¢ 1.630 0.151
70 1968 9.671 0.526 1.733 €. 151
71 1969 13.780 0.555 4.552 0.184
72 1970 19.539 0.578 10.335 C.204
73 1971 19.652 0.460 8.222 0.210
74 1372 20.576 0.447 8.986 C.197
75 1973 23.995 0.480 10.221 0.251
76 1974 27.834 0.672 11.739 0.173
77 1975 30.6u2 0.699 10.981 0.200
78 1976 32.989 0.714 11.765 0.215

COUNTRY=JAMAICA

OBS YEAE ENERGYTO ENERGYNC ENERGYI
79 19€7 1.561 0.153 0.664
80 1568 1.415 0.152 0.640
81 1969 1.637 0.131 0.784
82 1970 1.683 0.126 0.83¢8
83 1971 1.985 0.130 1.018
84 1972 2.059 0.128 .
85 1973 2.675 0.11s .
§6 1974 2.508 0.125 .
87 1975 Zz.603 0.121 .
88 1976 2.609 0.121 -

ENINC

0.153
0.152
0.131
0. 126
0.130
0.128
0.119
0.125
0.121
0.121
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ENICCAE

0.276656
0.285303
0.28€256
0.318519
€.310637
0.316986
0.32488¢
0.349322

ENTOCRE

0.36097
0.40846€

ENIOCAP

ENNCCAE

0.207531
0.210862
0.213985
0.21647
0.214395
0.21€172
0.21700¢
0.215587

ENNCCAE

ENNCCAE

ERNC

C.750142
0.739081
5.747:31
0.679618
0.690178
0.681961
C.€67543
C.€18331

FaNC

FBNC

FEIN

0.5€3333
0.570201
€.558891
0.539171

0.443268

0.4€0925
€.3659166¢

FRIN

0.214433 0.524047 0.326409
0.209874 0.513616 0.403727

ERIN

0.440000 0.0200000 0.0454545

0.357127
0.494084
0.683845
0.659906
0.673519
0.766613
0.870901
0.533354
0.587695

ENIOCAF

0.86243
0.77322
0.88967
0.90000
1.03927
1.06134
1.35101
1.25400
1.28227
1.26€50

0-0154239
0.0200430
0.0201675
0.0154466
0.0146318
0.0153355
0.0210263
0.021291¢
0.0213772

ENKCCAP

0.0845304
0.0830601
0.0711957
0.0673797
0.0680628
0.0659794
0.0601010
0.0625000
0.0556059
0.0587379

0.0543894
0.0405660
0.0294913
0.0234073
0.0217243
0.0200042
0.0241431
0.022811¢§
0.0216436

0.0926380
0.0871321
0.0404218
0.0197388
0.0227716
0.0219230
0.0245573
0.0147372
0.0182123
0.0182745

PENC

0.098014
0.107420
€. 080024
0.074866
0.065491

0.062166"

0.044486
0.049841
0.046485S
0.046378

EEIN

0.230422
0.237500
0.167092
0.150358
0.127701



COOFTERY=KENYA

OES YEAR

89
90
91
92
93
94
95
96
97
98

COUNTRY=KOREA,REF

OBS

99
100
101
102
103
104
105
106
107
108

1967
19€8
1969
1970
1971
1972
1973
1974
1975
1976

TEAR

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

ENEBRGYTO ENEBGYNC ENERGYI

3.370
3.535
3.457
3.437
3.634
3.617
4.290
4.114
4.127
4.034

ENERGYTO BNERGYNC ENERGYI

11.957
12.182
14.932
17.069
18.828
16.475
19.908
20.589
23.432
24,334

COUNTRY=MEXICO

OBS

109
110
11
112
13
114
115
116
17
118

YEAR

1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

TABLE B-5

NONCOMMERCTAL ENERGY TIME

2.522
2.560
2.564
2.641
2.671
2.689
3.183
2.778
2.807
2.810

2.12%
2.16°%
2.265
2.191
2.083
1.880
2.291
1.794
1.838
1.838

0.203
0.242
0.185

0.495
0.302
0.352

0.875
0.833
0.847
1.267
1.339
1.327
1.662
2.189
2.464
2.727

INEBGYTO EMEBGYNC ENEEGYI

34.788
36.329
38.483
40.993
42.310
86.002
49.329
53.740
55.556
57.818

3.091
3.064
3.134
3.073
3.091
3.109
3.067
3.047
2.942
2.937

14.851
15.877
17.613
17.770
18.865
21.164
23.201
25.673
27.436
27.549

ENINC

0.022
0.029
0.081
0.047
C. 046
0.033

0.059

0.057
0.060

ENINC

o000 0O0CO0OO

EXINC

0.796
0.771
0.846
0.793
0.821
0.854
0.927
0.937
0.899
0.894
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SERIES (Continued)

ENTIOCAP

0.333004
0.337309
0.317739
0.30€055
0.311397
0.255669
0.383750
0.318668
0.307985
0.291264

ENTOCAP

0.4504773
0.403779
0.485751
0.545335
0.591517
0.509116
0.604923
0.615332
0.688569
0.703498

ERTIOCAP

0.787772
0.795119
0.814110
0.808700
0.806673
0.847651
0.878365%
0.924639
0.923624
0.927611

ENNCCAF

0.249209
0.244275
0.235662
0.235174
0.228877
0.222764
0.255048
0.215182
0.209478
0.202888

ENBCCAR

0.0719364
0.0717600
0.073682¢%
0.0700000
0.0654814
0.0580964
0.0656141
0.0536163
0.0540112
0.0531367

ENBRCCAF

0.0699955
0.0670606
0.0663000
0.0606234
0.0589323
0.057287¢
0.0546118
0.0524260
0.0489111
0.0871202

PREC

0.748368
0.724187
0.741684

FRIN

0.768403 0.231527

0.735003
0.743434
0.741958
0.675255
0.680155

0.150083
0.178378

0. 200000
0. 188782

0.696579 0.170455

PRNC

0.177720
0.177721
0.151648
0.128361
0.110633
0. 114112
0.11507s
0.087134
0.078440
0.075532

PRIC

0.0888525
0.0843403
0.08143386
0.0749640
0.0730560
0.0675640
0.0621744
0.0566989
0.0529556
0.0507973

TRIN

- X-N-N-N_N-Y-N_¥-¥_Y

PRIN

0.0535991
0.04585608
0.0480327
0.0446258
0.0435197
0.0403515
0.0399552
0.0364575
0.0327672
0.0324513



TABLE B-5
NONCOMMERCIAL ENERGY TIME SERIES (Concluded)
COONTRY=NIGERIa
"0BS YEAR ENEEGYTO ENEBGYNC ENEBGYI ENINC ENIOCAP ENNCCAE FRNC PEIN

119 1967 13.982 12.407 0.485 C.807 $.2733670.242751 0.887355 0.0143145
120 1968 14.178 12.782 0.322 0.007 0.270469 0.243838 0.501538 0.0217391
121 1969 14.676 13.159 0.3471 0.009 0.273143 0.244910 0.896634 0.0263930
122 1970 15.354 13.509 0.383 (€.009 0.278809 0.245306 0.879836 0.0234987
123 1971 15.954 13.8€0 0.580 0.010 0.281972 0.244963 0.86B874€ 0.0172414
124 1972 16.775 14.209 0.584 C.009 0.288776 0.244603 0.847034 0.0154110
125 1973 18.295 14.610 0.708 0.010 0.306654 0.z44EBE 0.798575 0.0141243
126 1974 15.4136 12.013 0.899 0.013 0.316892 0.245030 0.773228 0.0144605
127 1975 21.336 15.429 1.558 0.013 0.339043 0.245177 0.723144 0.0083440

COUNTRY=SAUDIARAEIA
OES YEAMR ENEEGYTO ENEEGYNC ENERGYI ENIEC ENTOCAP ENNCCAE FENC FPRIN

128 1967 £.037 . 2.152 - 0.70645 - - -
129 1968 6.392 . 2.612 - 0.87203 . . .
130 1969 7.373 - 2.773 - 0.97915 N N N
131 1970 7.835 . 3.943 - 1.01227 - - -
132 1971 8.080 - 3.505 . 1.01380 . . -
133 1972 8.863 . 4.055 - 1.07954 . . .
134 1973 12.180 . 5.22¢8 - 1.44142 - - -
135 1974 14.152 - 4.997 . 1.626€7 - - .
136 1975 14,580 . 4.458 . 1.62542 - . .
137 1976 16.191 . 3.762 . 1.75227 . B -
COONTEY=TBAILAND

OBS YEAR ENERGYTO ENERGYNC BNEAGYI ENINC BNTOCAP ENNCCAE | § P PRIN

138 1967 3.129 0.294 0.759 0.153 0.094818 0.00835091 0.093960 0.201581
139 1968 4.179 0.357 1.077 0.228 0.122767 0.0104877 0.085427 0.211699
140 1969 4.395 0.355 1.225 0.257 0.125178 %.0101131 0.080774 0.209796
141 1970 5.063 N.417 1.579 0.307 0.139785 0.0115130 0.082362 0.194427
142 1971 5.953 0.419 1.625 0.299 0.159256 0.0112092 0.070385 0.184000
143 1972 6.930 0.4a0 2.121 0.341 0.179627 0.0114049 0.063452 0.160773
148 1973 7.804 <S40 2.348 0.456 0.196130 0.0135712 0.069195 0.194539
145 1978 7.664 0.653 2.300 0.593 0.186836 0.0159922 2.085595 0.257826
146 1975 8.046 0.680 2.581 0.632 0.191026 0.0161443 0.084514 0.244E66
147 1976 9.163 0.939 3.071 0.875 0.212057 0.0217311 0.102477 0.284923

COUNTRY=VENEZUELA
UBS YEAP ENEBGYTO ENEBGYEC ENEEGYI ENINC BNTOCAE EBNCCAE FPHNC EBIN

148 1967 11.224 1.619 8.478 0.131 1.20559 0.173899 0. 144244 0.0292541
149 1968 12.102 1.635 4.925 0.122 1.25800 0.169958 0.135102 0.0247716
150 1969 12.760 1.692 5.121 0.129 1.28370 0.170221 0.132602 0.0251904
151 1970 13.315 1.763 5.438 0.150 1.29815 0.171498 0.132109 0.0275837
152 1971 13.587 1.833 5.233 0.170 1.28058 0.172762 0.134908 0.0324861
153 1972 15.053 1.503 5.912 0.178 1.37596 0.173949 0.126420 0.0301083
154 1973 17.521 2.006 7.816 0.277 1.25328 0.177837 0.114491 0.0354401
155 1974 18.516 2.104 7.827 0.325 1.59209 0.180911 0.113631 0.0415229
156 1975 15.179 2.233 7.929 0.401 1.5995€ 0.186239 0.116429 0.0505738
157 1976 20.681 2.133 8.068 0.301 1.67322 0.172573 0.103138 0.0373079
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TABLE B-6: Residential Fuel Use in India

This table contains records for residential fuel use in India
from 1967 to 1977. All data shown are based on the International

Energy tgency's Wo..shop on Energy Data of Develoning Countries. The

variables shown for each year are, in order:

e TOTALRES - Total residential fuel use, millions of metric
tons oil equivalent

e NONCOM - Noncommercial residential fuel use, millions of
metric tons oil equivalent

e PETROPRD - Residential use of petroleum products, millions of
metric toms oil equivalent
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TABLE B-¢

RESIDENTIAL FUEL USE IN INDIA

YEAR

19¢€7
1968
1969
1970
1971
1972
1973
1974
1675
1976
1977

ICTALRES

2€.809
27.792
28.185
33.011
32.293
34.454
35.499
34.803
35.653

37.033
13.298

NONCOHM

24.023
24.622
24.750
25.250
25.875
26.500
26.978
27.543
28.821

29.545
29_A25
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PETECPRL

2.6717
3.064
3.336
4.747
2.876
5.448
5.397
4.7175
h.644
4.618
.616



TABLE R-7: Quality of Life Data Base

This table contains the data base used in the quality of life

analyses. Data sources have been described in Chapter 6,
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TABLE B-7

QUALITY OF LIFE DATA BASE

Commercial Life Expectancy
GDP Energy Consumption Infant Mortality at Birth Adult Literacy, %
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
1 AFGHNSTN 56 59 15 49 - 228 33 39 3 ;;
2 ALGERIA 305 505 252. 490 : 144 190 >3 91 93
3 ARGENTINA 810 1219 1129 1765 62 >9 66 68 22 23
4 BANGLADESH 63 66 - 39 - 147 39 39 96 98
S BARBADOS 391 641 375 1011 - 30 64 69 14 15
6 BENIN 86 86 39 66 110 143 38 a1 39 40
7 BOLIVIA W5 261 147 294 71 157 32 i 27 33
B BOTSHWANA - - - - ° 97 36 o 61 65
9 BRAZIL 309 703 332 704 10 110 28 é1 58 6U
10 BURMA 70 90 55 53 150 112 45 21 12 11
11 BURUNDI 55 64 10. 13 150 144 34 42 41 42
12 CAMBODIA 107 88 - 3 127 150 31 3 19 14
13 CAMFROON 132 174 55 105 12 137 38 a1 35 84
14 CENTAFENP 139 133 37 - 34 195 190 40 39 6 11
15 CHAD 83 62 10 23 160 160 34 37 84 89
16 CHILE 670 801 845 974 125 62 60 o4 54 83
17 CHINA,REP 206 477 410 653 31 19 6u 10 78
18 COLOMBIA 278 382 491 674 100 85 >8 62 16 40
19 CONGO PR 183 255 119 207 130 180 41 e 8y 89
20 COSTA RICA 619 880 233 552 n 38 63 69 59
21 DOMNCAN R 300 497 157 609 101 61 23 29 67 69
22 ECUADOR 262 370 201 417 100 68 20 >3 51 60
23 EL SLVDOR 236 288 127 244 76 >7 3¢ o 6 7
24 ETHIOPIA 55 66 8 21 - p 34 10 . 75
25 FIJI 342 us8s 244 432 - ot 63 6 10
26 GAMBIA 81 110 24 92 : 165 36 - 30
27 GHANA 249 266 106 170 135 28 40 a6 80 83
28 GREECE 546 1374 460 1961 40 24 69 12 38 47
29 GUATENALA 290 422 174 251 92 7 i o 8 )
30 GUINEA EQ 89 105 65 o4 : i 31 68 87 86
31 GUYANA 323 332 579 632 : > 60 47 56
32 HONDURAS 245 269 155 213 32 69 32 33

33 HONG KONG 396 894 468 1120 38 15 66 n n 80



YABLE B-7

QUALITY OF LIFE DATA BASE (Continued)

gv-4

Commercial Life Expectancy
GhP Energy Consumption Infant Morilality at Birth Adult Literacy, %

Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
INDIA -1 93 142 168 139 124 44 52 24 35
INDONESIA 66 116 129 184 104 91 47 48 50 61
IRAN 226 651 270 1217 . 109 ay 5S4 15 44
IRAQ 298 978 u87 704 - 86 - 55 18 26
ISRAEL 1129 2149 1270 2914 27 22 10 72 84 84
IVORY CST 222 410 7€ N 138 - 36 4q 8 20
JAMAICA 505 8717 426 1939 5S4 21 65 70 84 85
JORDAN 193 275 197 389 45 72 49 53 33 52
KENYA 112 157 143 160 - 74 43 50 19 34
FOREA FEP 144 407 258 1090 70 49 48 63 71 &9
LEBAROH 4gs 707 548 1014 105 71 57 63 . 74
LIBFERIA 212 298 86 402 - 159 37 45 9 13
LIBYA 493 2704 210 1101 - - 45 S3 22 27
MADAGASCAR 127 114 38 89 69 53 36 44 33 40
MALARI 60 90 37 56 - 144 35 42 22 23
MALAYSIA 276 439 248 663 69 38 52 63 36 57
MALI 50 33 15 28 120 120 35 38 4 8
MALTA 408 911 508 993 - 16 67 70 66 85
MAURITANTIA 90 157 18 187 187 187 36 39 yi 10
EEXICO 488 740 770 1224 T4 60 58 65 62 75
MOPOCCO 197 240 148 266 149 128 45 53 17 23
NEPAL 73 80 S 11 . 152 36 44 10 15
NICARAGUA 308 479 174 438 76 81 46 53 4y



67~4

57
58
59
60
61
62
63
64
65
66
67
68

70
71
72
73
T4
75
76
17
78
79
80
81
82
83
84
85
86
87

Country

NIGER
NIGERIA
OMAN
PANANMA
PAPUA NG
PARAGUAY
PERU
PHILIPPINE
QATAR
RHODESIA
RWANDA
SAUDI
SENEGAL
SIERRALECN
SINGAPORE
SONALIA
VIETNAN S
SRI LANKA
SUDAN
SYRIA
TANZANI i
THAILAND
TOGO
TRINIDADET
TUNISIA
UGANDA
UPPERVOLTA
URUGUAY
VENEZUFLA
ZAIRE ’
ZAMBIA

TABLE B-7

QUALITY OF LIFE DATA BASE (Continued)

Commercial Life Expectancy
GDp Energy Consumption Infant Mortality at Birth Adult Literacy, 7
1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
92 VA 5 35 = 200 181 36 40 4 5
108 155 34 86 207 159 34 41 22 25
93 339 - 474 - . 40 47 . 30
459 829 448 911 57 42 61 75 78 80
162 278 51 293 - - - - - -
202 287 87 158 90 61 54 62 84 81
361 506 445 681 92 71 51 56 61 72
141 203 147 316 85 73 49 58 72 81
531 989 1569 - - 138 - 47 . 13
282 319 558 606 122 - 4y 52 39 -
62 56 15 15 - 131 36 41 12 21
245 837 267 988 - 150 37 4y 12 15
237 209 121 171 43 159 36 ao 6 9
134 164 31 11 - 136 36 4y 7 13
483 1349 372 2025 35 13 63 70 - T4
T4 T4 19 66 - 177 35 41 - 35
146 154 54 407 - - - - . -
82 113 107 112 57 46 61 66 61 79
128 128 52 125 127 137 41 49 15 15
212 385 321 701 22 31 46 56 33 43
75 97 41 67 190 146 37 45 17 56
114 211 64 284 49 40 51 59 68 81
84 128 23 67 127 121 34 41 10 14
631 1235 1775 3778 45 32 63 68 88 91
390 421 190 4ys - 108 46 54 24 47
106 124 30 61 160 - 43 50 30 28
£ 57 5 20 182 182 32 37 5 8
808 - 820 825 1026 47 49 68 70 90 91
869 1320 1694 2740 54 46 57 65 65 8
90 103 a7 69 124 . 40 44 - 20
177 182 ©32 595 159 42 45 41 4s
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TABLE B-7

QUALITY OF LIFE DATA BASE (Continued)

éhildren in

Females in

TV Ownership

Calorie Intake Animal Protein, % Secondary School, Z Primary School, % Per 1000

Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
1 AFGHMNSTN 211 202 . - 1 6 2 7 - -
2 AIGERIA . 214 . - 8 16 37 72 S 30
3 ARGENTINA 325 341 . 61 31 47 99 109 21 180
4 BANGLADESH . - . . 8 15 26 51 . -
S BARRBADOS - 325 - - 29 51 - - 25 203
6 BENIN . . . . 2 11 15 28 - .
7 BOLIVIA 164 hid . 12 11 11 50 65 . -
8 BOTSHANA - - - - 1 15 - - - -
o BRAZIL 2u2 %52 . 22 26 68 . 100 18 83
10 BURMA 195 222 . - 10 22 52 81 - -
11 BURUNDI . . . . 1 2 Q 17 - -
12 CAMBODIA 217 189 - " . . 41 32 1 3
13 CAMFROON . 237 . 13 3 11 u1 97 - -
14 CENTAFEM? - - - - 1 7 12 53 - -
15 CHAD . . . - 0 2 u 20 . -
16 CHILE 258 283 26 . 25 48 107 118 1 72
17 CERINA,REP . 233 . - 29 47 47 . 5 .
18 COLOMBIA 214 218 . . 12 28 77 109 1 51
19 CONGO PR . . . - 4 ue 52 140 - 3
20 COSTA RICA 220 254 23 . 21 31 95 109 3 79
21 DOMNCAN R - 221 19 - 13 20 ag 194 6 34
22 ECUADOR . 212 14 - 12 25 79 100 1 37
23 FL SLVDOR . 191 15 - 1 13 77 69 : 34
24 ETHIOPIA . . - . 1 6 3 14 0 1
25 FIJIX . . . - 16 25 . - - -
26 GAMBIA - 232 . . 3 9 . - - .
27 GHANA - - 14 . 3 19 39 53 0 6
28 GREECE . 329 S0 . 39 6% 103 104 0 126
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Calorie Intake

QUALITY OF LIFE DATA BASE (Continued)

Animal Protein, p4

TABLE B-7

Sécondary School, 2%

Children in

Females in

TV Ownership

Primary School, % Per 1000

Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
29 GUATEMALRA . 199 14 . 8 8 40 56 8 19
30 GUOINEA EQ . . . - 2 13 16 18 . .
31 GUYANA 238 235 . - - 57 . . . .
32 HONDURAS . 204 - 14 6 18 67 88 1 16
33 HONG KONG 247 253 . - 24 60 85 119 2 185
34 INDIA 206 198 . 6 9 28 27 52 0 1
35 INDONESIA 193 213 . 5 6 19 g 75 0 )
36 IRAN 189 237 - 1 12 37 27 67 2 51
37 1PAQ . 2u3 - 16 17 26 36 63 17 178
38 ISRAEL . 314 . 45 48 3y 97 129 6 180
39 IVORY CST . . . - 2 16 24 64 2 15
40 JAMAICA . 266 . 29 10 32 83 112 14 Sy
41 JORDAN . 231 . 10 25 35 <9 77 p 3,
42 KENYA . 212 . 15 2 12 30 101 1 3
43 KOREA REP - 243 - 10 27 51 88 109 0 4s
44 LEBRANON . 252 . 18 14 40 104 125 5 142
45 LIBERIA . - . - 2 5 18 4y 3 5
46 LIBYA - . . . 14 47 24 135 0 4
47 MADAGASCAR . . . - u 1 4s 85 0 1
48 MALAWI . 240 . 5 1 2 45 ug 1 .
49 MALAYSIA 24y 257 . - 19 37 83 91 6 33
S0 MALY N - - - 2 3 m 16 . -
S1 MALTA . 308 . - 1€ 70 . . 43 232
52 MAURITANIA . . - - 0 3 3 9 - .
53 MEXICO . 273 . 16 1 24 77 109 19 84
54 MOROCCO o 261 . 11 5 15 27 4y 0 27
55 NEPAL 204 209 - 9 € K 3 10 . .
56 NICARAGIA 239 . 25 7 24 66 87 3 36
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TABLE B-7

QUALITY OF LIFE DATA BASE (Continued)

Children in

) . Females in TV Ownership
Calorie Intake Animal Protein, I Secondary School, % Primary School, % Per 1000

Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975

57 NIGER - - - - 0 2 3 12 . -
58 NIGERIA - 209 - 6 3 9 27 a9 0 2
59 OHNAN - - - . - 2 - " - -
€0 DPANANA . 228 - 25 29 48 94 120 10 112
61 PAPUA NG - - - - - - €9 4y - .
62 PARAGUAY - 272 . 32 10 17 o 102 - 21
63 PERU ' - 236 . 21 18 46 71 106 3 32
64 PHILIPPINE 135 197 - 17 26 us 93 103 1 17
65 QATAR - - - - S 37 - - - -
66 RHODESIA . - - 16 - - - . 19 1
67 RUWANDA . - - - 2 2 30 54 - -
68 SAUDT - 248 - 1 2 9 2 32 1 14
69 SENEGAL . - - - - 10 17 42 0 1
70 SIERRALEON . 222 - 9 3 9 15 28 0 2
71 SINGAPORE . 282 - - 32 .11 102 108 34 120
72 SOKALIA . 182 - - 1 3 S 41 - -
73 VIETNAM S - - - - - - . - - -
74 SRI LANKA - 202 - - 27 52 Q0 17 - -
T+  SUDAN - - . - 3 11 14 27 0 6
7+ SYRIA 242 260 - - 16 45 39 81 12 31
77 TANZANIA - 2G0 . 13 2 3 1o 46 - -
7R THAILAND 214 238 - 12 7 16 128 s 2 17
7% T0GO - . - - 2 15 24 68 - -
80 STRINIDADET - 253 - - 22 40 109 11 - 94
81 TIONISIA . . - - 13 18 45 75 0 27
82 UGANDA . 210 - 13 2 4 32 43 1 6
€3 UPPERVOLTA - - . - 1 2 5 1 0 0
84 URUGUAY - 308 - 66 37 62 112 103 9 {16
85 VENEZUELA - 243 - . 12 47 100 96 37 107
86 ZAIRE - . - - 3 11_ 38 66 0 0
87 <ZANBIA . 205 - 8 1 13 38 86 2 S



TABLE B-7

QUALITY OF LIFE BASE (Cont inued)

Access to Access to Sewage Car Ownership KUZNETS Index

£6-4

Persons/Room Water, 7 Disposal, 7% Per 1000 of Income Distribution
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
1 AFGHNSTN . - ° 6 . 21 1 2 - .
2 ALGERIA . . N 77 . 67 17 12 . -
3 ARGENTINA 1.4 1.4 B 66 . 97 24 88 332 .
4 BANGLADESH . . . 56 . 5 . 1 283 .
S BARBLDOS 1.2 1.0 - 100 . 100 35 92 . 272
6 BENIN . - ) 34 . 14 1 5 337 .
7 BOLIVIA - . i 34 . 12 3 4 - -
8 BOTSWANA - . ° 45 . . 2 5 - 445
9 BRAZIL . 1.1 - 55 . 58 7 35 4u9 454
10 BURMA . . ° 17 . 33 1 1 - -
11 BURUNDI - - " . . . 1 1 . .
12 CANBODIA . . ° . . . . - . -
13 CAMEROON . . i 32 . . 3 6 - -
14 CENTAFENP - . - . 72 100 2 5 - .
15 CHAD - - ° . . 1 1 2 275 -
16 CHILF - - " 710 . 32 7 19 . -
17 CHINA,REP - - i . . . 1 e 312 205
18 COLONBIA . - - 64 . us 7 14 nue 427
19 CONGO PR - - - 38 . 9 . . - .
20 COSTA RICA . . : 72 . 93 14 22 412 339
21 DOMNCAN R 2.0 . ) 55 - 42 4 15 . .
22 ECUADOR . - - 316 - . 2 5 - 5u8
23 EL SLVDOR . . ” 53 . 39 8 10 434 357
284 ETHIOPIA . . - 8 . 14 1 2 . .
25 FIJI - . . 69 . 96 10 35 . .
26 GAMBIA . . * 12 . . 3 6 - -
27 GHARA . . ° 35 . 56 -3 4 . .
28 GRFEECE . . - . - . 5 42 - -



TABLE B-7
QUALITY OF LIFE BASE (Continued)

Access to Access to Sewage Car Ownership KUZNETS Index

vs-4

Persons/Room Hater, 2 Disposal, % Per 1000 of Income Distribution
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
29 GUATFMALA . 2.2 - 39 - - 7 1 . .
30 GUINFA EQ - . - 14 . 13 2 2 - .
31 GUYANRA . 2.1 - 84 . 96 19 31 . .
32 HONDUPAS . - . 41 . 26 3 € . -
33 HONG KONG - . R - - - 1 29 . 323
34 INDIA 2.6 - - 31 . 20 1 1 - 348
35 INDONESIA . - . 11 - 15 1 2 . 337
36 IRAN - - - 51 . 78 4 13 . .
37 IRAQ . - - €6 - 47 5 7 502 -
38 ISPAEL - - - - - - 13 81 . -
39 IVORY CST - . . 4y - 5 3 15 338 420
40 JANMAICA 1.9 - - 86 - L 20 45 450 -
41 JORDAN - - . 77 - . y 8 . .
42 KENYA . . - 17 - 55 8 10 - 494
43 KOREA REP 2.5 2.3 - €6 - 64 0 2 . 271
44 LEBANON - - - 92 - . 30 72 418 .
45 LIBERIA - - - 15 . 19 1 8 . .
46 LIBYA . - - 87 - 19 13 97 . -
47 MADAGASCAR . - - 25 . - 4 6 422 .
48 MALAWI - . - . - - . 2 - 352
49 MALAYSIA 3.0 2.6 . 34 . €0 13 34 349 394
50 MALI - - - 17 - g 2 1 - .
S1 NALTA - - - . . 98 48 161 . .
52 MAURITANIA - - - - . 7 0 4 - -
53 MEXICO 2.9 2.5 - 62 - - 14 n 433 458
5S4 MOROCCO 2.2 - . 51 - 29 11 17 . -
55 HEPAL . . - 8 . 1 0 . . -
56 NICARAGUA - 2.9 - 46 - - 5 16 - .
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TABLE B-7
QUALITY OF LIFE BASE (Continued)

Access to Access to Sewage Car Ownership - KUZNETS Index
Persons/Room Water, % Disposal, % Per 1000 of Income Distribution
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975
57 NIGER - . - 27 - 3 1 2 - -
58 NIGERIA . . . . ) _ 1 2 . -
59 oman . - . 12 . .
60 PANANA 2.4 2.2 . 33 N ;3 15 39 378 323
61 PAPUA NG . . . . . ) N . . -
62 PARAGUAY . . . . 7 . -
63 PERU . 2.3 - 1}3 . ;2 § 17 527 463
64 PHILIPPINF . 2.3 . 50 . 56 3 9 388 379
65 OATAR - B - 97 - 100 - . <
66 ERHODESTIA . . . . X . i . . 518
67 RWANDA ] - . 68 ) 57 : 1 . -
68 SAUDI . - - 64 . 7 6 9 - *
69 SENEGAL . . . R . . 6 9 453 -
70 SIERRALFON . . . 12 . _ 2 8 459 -
71 SINGAPORE - . - 100 . 99 41 82 - -
72 SOMALIA . - 'e 38 . 47 2 3 - -
73 VIETNAN S . . . . . . , . . -
74 SRI LANKA . . . 19 ) 59 s 7 371 288
75 SUDAN . - - 50 . 22 1 2 - *
76 SYRIA 2.9 - . 71 . . 4 5 - p
77  TANZANIA . . . 39 : 17 3 3 . 466
78 THAILAND . . . 25 . 40 5 7 401 -
79 TOGO - . - 16 - 15 0 6 - =
80 TRINIDADET 1.8 1.7 . 93 i 92 gy 83 . :
81 TUNISIA . . - 49 . 62 11 18 396 397
82 UGANDA - - - 35 . 9y 3 3 - °
83 UPPERVOLTA . - . 25 . 4 0 1 . -
84 URUGUAY . . . 98 . 3 55 . .
85 VENPZUELA . . . 75 _ 8. 33 57 430 480
86 ZAIRE - . - 19 - 22 3 4 - °
87 ZAML_A . . . 42 . 42 11 18 Loe -
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QUALITY OF LIFE DATA BASE (Continued)

TABLE B-7

sehold Dwellings Urban Total Fertility Central Covt. Defense, %
Size Electrified, % Population, 2 Rate % of GDP of Cent. Govt. Economy
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 Religion* Type**

GUATEMALXA . 5.2 - 29 32 35 - 5.1 8 7 - 11 2 5
GUINEA EQ - - - - 10 20 - 6.2 14 18 - - 2 6
GUYANA 5.0 5.8 - - . - - . . “ - - 4 y
HONDURA"~ - - . - 23 28 . 7.3 11 14 . - 2 5
HONG KGC ., - 4.5 - - 88 95 - 3.0 7 7 - 3 1 3
INDIA 5.2 5.6 - - 18 22 - 5.7 7 11 - 31 1 3
IRDONESIA . . . . 15 19 - 5.5 11 9 . . 3 2
IRAN 5.0 . - - 33 34 . 6.9 10 19 . 27 3 2
IRAQ . - . - 43 62 - 7.1 18 . - - 3 2
ISRAEL . 3.8 - . 78 84 - 3.7 18 42 - 40 8 1
IVORY CST - - - . 11 20 - 6.2 4 7 - 20 S 5
JANMAICA 3.9 - 4.3 - - 30 4s . 5.4 7 21 - - 2 4
JORDAN . 6.1 - - 43 56 . By P | 28 33 - 25 3 6
KENYA . 5.6 - - 7 11 - 7.6 11 17 . 6 5 6
AOREA REP 5.6 5.1 28 50 28 47 - 4.0 15 13 - 23 8 1
LEBANOR - - - - 35 60 . 6.3 10 - . 19 3 6
LIBERIA - . - - 9 28 - 5.7 7 12 . N 5 4
LIBYA - - - - 23 31 . 6.8 - 32 - 4 3 2
MADAGASCAR . 4.7 - - 12 18 - 6.7 20 - . 16 y 6
MALAVI . - . - 4 6 . 6.1 16 1 - 2 5 6
MALAYSIA 5.9 5.6 . - 26 30 - 5.7 1 15 - 14 3 2
MALI - 8.8 . . 10 14 - 6.7 12 18 - . 3 6
NALTA 4.0 -’ - - . - - ‘. - . . . 2 3
BAURITANIA . . . . 7 1 - 5.9 23 35 - . 3 g
MEXICO 5.4 4.9 - 59 50 63 - 6.5 6 1 - 1 2 2
MOROCCO 4.8 S.4 76 - 30 38 . 7.1 13 17 - - 3 q
NEPAL - 5.5 - . 3 5 - 6.2 3 - . u 1 6
NICARAGUA . - - - 40 48 - 6.9 9 9 - - 2 5
= Budhist, Hindu *1] = Industrialized
= Christian 2 = 0il Exporter
= Islamic 3 = Balanced Growth
= Mixed 4 = Primary Exporter
= Traditional (Animistic, etc.) S = Agricultural Exporter
= Other 6 = Other Agricultural
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TABLE B-7

QUALITY OF LIFE DATA BASE (Continued)

Household Duwellings Urban Total Fertility Central Covt. Defense, T
Size Electrified, X Population, X Rate Z of CDP of Cent. Govt. Economy
Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 Religion* Typeh#

1 AFGHNSTR - - - - 8 12 - 6.9 - 6 - 17 3 6
2 ALGERIA . . R - 31 50 - 7.2 20 14 : s 3 2
3 ARGENTINA 3.7 3.8 69 - 7 a0 . 3.0 9 . 13 2 1
4 BANGLADESH - - . - S 9 - 6.6 6 - . 8 3 6
S BARBADOS 8.0 3.9 . . . . B . - - . o 2 3
6 BFNIN . . . . 10 18 - 6.7 16 10 . . 5 6
7 BOLIVIA . . . - 29 37 - €.2 9 17 . 19 2 2
8 BOTSYANA . . - . - . - . . . . . 2 5
9 BRAZIL 5.1 5.1 39 56 45 60 . 5.2 12 - . 12 2 1
10 BORMA “ - . - 17 . 22 - 5.5 . . . 6 1 6
11 BURONDI - - - - 2 8 - 6.3 3 13 . . 5 6
12 CANBGDIA . . - - 10 23 - 6.7 19 . . . 1 5
13 CANEROON . - . . 13 25 - 5.5 18 15 . . 8 6
18 CENTATERP . . . . 19 36 . 5.5 19 - R 10 5 6
15 CHAD . - . - 7 AL - 5.3 13 . . . P 6
16 CHILE 5.8 5.1 . - 69 83 . 3.7 11 14 - 15 2 1
17 CHINA,REP . c . - - 35 64 . 2.8 19 17 . 81 8 1
18 COLONBIA - 5.9 - . 47 62 - 5.9 6 - . 9 2 3
19 CONGO PH . - . . 27 80 . 5.8 16 28 N i 5 2
20 COSTA RICA - 5.% - - 34 80 - 3.6 10 17 - - 2 5
21 DOANCAN B .0 5.3 29 . 30 (1] . 6.9 13 7 . 9 2 5
22 BECUADGH - 5.2 - . s 82 - 6.3 10 10 . 17 2 2
23 BL SLYDOR ‘e 5.2 - - 38 /0 - 6.2 10 11 - 13 2 6
24 ETHIOPIA - 4.5 . . 7 n - 6.7 8 18 . 13 2 6
25 P1JI 6.3 - - - . - . - - - - . 2 6
26 GANBIA . 8.3 - - - - . - . . - N 4 6
27 GHAKA - 5.7 - . 23 32 - 6.7 10 12 . 8 X 6
28 GREECE - . - - 83 6S . 2.3 12 15 . - 2 3
*1 = Budhist, llindu *%] = Industrialized

2 = Christian 2 = 0fl1 Exporter

3 = Islamic 3 = Balanced Growth

4 = Mixed 4 « Primary Exportor

5 = Traditional (Animistic, etc.] S = Agricultural Exporter

6=

Other 6 = Other Agricultural



TABLE B-7

QUALITY OF LIFE DATA BASE {Concluded)
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[ LV B VU S ]

Household Dwellings Urban Total Fertility, Central Govt. Defense, %
Size Electrified, Z Population, % Rate % of GDP of Cent. Govt. Economy

Country 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 1960 1975 Religion* Typet#
NIGER . . . . 6 9 . 7.1 13 20 . - 3 6
NIGEPIA . . . . 18 29 - 6.7 6 17 . 16 4 2
ONARN R . . . . . . . . i . . 2 2
PANANA 4.7 4.9 4y 52 41 51 - 5.1 11 13 - - 2 3
.PAPUA NG . . . . 3 13 . 6.0 28 32 . . 5 $
PARAGUAY . . . . 35 37 . 6.2 8 6 - 20 2 6
PERU . 4.8 . 32 47 57 . 5.8 8 13 - . 2 3
PHILIPPINE 5.8 5.9 17 23 30 36 - 6.4 8 10 - 12 2 3
QATAR . . . . . . . . . . . . 3 2
RHODESIA . . . . . . . . . - . 15 5 6
RWARDA . . . 2 4 - 6.9 10 . - 20 2 6
SAUDX . . . . 12 21 . 7.2 . 12 - 2 3 2
SEoEGAL . . . . 22 28 . 6.3 13 14 - 13 3 5
SIERRALEON . . . . 12 15 . 5.9 . 15 - 11 5 4
SINGAPORE . 5.3 . - 69 70 . 2.8 8 11 < 19 4 1
SOMALIA . . . . 18 28 . 6.1 20 43 - . 3 6
VIETNAN S . . . . 13 17 ;) 6.2 . . . - 1 6
SRI LANEA . 5.8 . . 18 24 . 5.2 14 12 . 4 1 5
SUDAN . 5.1 . . 9 13 . 7.0 6 14 - - 3 6
SYRIA . 5.9 . 42 37 u6 - 7.1 . 25 - 27 3 2
TANZANIA 6.4 . . . 5 7 . 6.7 9 . . . 5 6
THAILAND . 5.8 R . 13 17 . 6.3 10 11 . 14 1 6
TOGO - 5.8 - - 10 14 . 6.7 8 15 - 6 5 4
TRINIDADET . 4.3 38 . 21 25 . 3.4 11 . . - 2 2
TURISIA 5.1 . . . 32 47 . 6.2 17 14 . 7 3 2
UGANDA . 4.8 . . 5 8 . 6.1 9 - . . 13 2 6
UPPERVOLTA . . . . 5 8 - 6.5 17 23 . 20 5 6
URUGUAY . . . . 73 81 - 2.9 9 12 . 10 2 1
VENEZUELA . . . . 68 82 . 5.3 14 15 - 6 2 2
ZAIRE . . . . 20 26 - 5.9 18 25 . 14 4 4
ZANBIA - 4.6 . . 18 37 R 6-9 1 23 . . 2 4

= Budhist, Hindu *%] = Industrialized

= Christian 2 = 0il Exporter

= Islamic 3 = Balanced Crcwth

= Mixed 4 = Primary Exporter

= Traditional (Animistic, etc.) 5 = Apgricultural Exporter

= Other 6 = Other Agricultural



APPENDIX C

STATISTICAL METHODOLOGY

The basic technique which has been used to search for signifi-
cant relationships between energy and economic ard social development

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

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

Yy = By + Byx; + Byxyg + ....7% BnXn
where y is the dependent variable and x| through Xp are the
independent or explanatory variables. For instance, y may represent
the PQLI, and X] the energy consumption per capita (variables X2
through X, not being present in this instance).

It is not the purpose of this appendix to describe the mathema-
tical methods .which are used in estimating the coefficients. The
interested reader can find a good description in Plackett.(l9) How—
ever, the main parameters which describe the significance and impor-
tance of the relationship obtained will be briefly described. These
are called the coefficient of determination (rz), the F statistic,
and the standard error of the coefficient.

The coefficient of determination, r2, shows how much of the
variability of the dependent variable i1s explained by the relation-

ship. More precisely, r2 is the fraction of the total variance of

(19)Plackett, R.L., Principles of Regression Analysis, Oxford
University Press, 1960,
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the dependent variable which is explained by the regression. It is
an indicator of the closeness of fit of the data to the regression
surface. If r2 is near 0, the fit is poor; if r2 is near 1, the
fit is good.

The F statistic for an independent variable is an indicator of
the significance of that variable in the relationship. For 1/10
degrees of freedom,* any value of F greater than 4.96 shows sig-
nificance at the 5% level. For 1/30 degrees of freedom, the value
decreases 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 5% level. Again, for specific cases, the reader should refer
to an F statistic 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 indepen-
dent variables in the regression equation. The denominator is the
difference between the number of data points and the number of in-
dependent variables, minus 1. Thus 1/10 degrees of freedom refers
to an equation with 1 independent variable and 12 data points.
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Factor Analysis is a method derived from regression analysis.

The major dif ference is that the technique seeks the resolution of

a number of observations of a set of variables linearly in terms of

a small number of explanatory “"factors.” These factors are not pre-
determined, but are hypothetical constructs developed by the mathe-
matical process. The resolution is accomplished by the analysis of
the correlations among the variables. A satisfactory solution yields
factors which convey all the essential information of the original
set of variables.

The basic equation then becomes:

Yj = Bj1F1 + Bj2 F2... + Bjy Fn + e
where yj is the variable,* F) through F, are the (hypothetical)
factors, le through Bjn are constants, and e is an error and
residual variance term.

The factcrs are uncorrelated, and their explanatory power is
measured in terms of their abilities to reduce the residual variance.
This is measured by their eiger values.

A detalled discussion of factor analysis is given in

Hannan. (20)

*Not the jth observation.

(ZO)Hannan, H.ll., Modern Factor Analysis, University of Chicago
Press, 1967 (2nd edition).
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