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Conventionally, the challenge of development has been defined in
terms of improving the material conditions of the world's poorer
countries. Coneepts of development have changed over the past four
decades, as have ideas on appropriate strategies, instruments, and
expected outcomes. T heories of economic development and theories
of political development evolved concurrently, altering and refining
concepts of economic change and the views about institutional req-
wisites and organizational imperatives.

Introduction

In the immediate postwar years, the challenge of development
was regarded as contingent on foreign aid and assistance. Develop-
ment, it was recognized, could not take place without financial,
material, 1echnical, and other forms of assistance {rom the more
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deve!oped economies. In this process the United States took a leadin
role in helping to design and deliver postwar development strate ief
Eventually, other industrial countries moved into the develo, nglem.
field and gradually began 10 mount ambitious aid prc)gramg that
were 'd'elivered by both public and private agencies.

lllltla]!)', progress on economic development was measured in
terms of increased output (gross domestic product |GDP) and gross
national product [GNP]) or increased trade (imports and ex Erts)
am(l)ng_ulhers. Distributional concerns gradually emerged Elll:d (21:
capita indicators were thought to provide a better view oi" material
progress. At the same time, efforts 1o develop institutional capabil-
ities to b‘uttress economic development led to a concerted seang] for
appropriate organizational responses. Throughout the entire post-
war .peru)d, a matcrial view of welfare and development sh:I: ed
public policy and economic strategy in developing countries Asl,:is-
ta.nce efforts by the international community, coupled with .a com-
mitment to economic growth and development in the assisted coun-
tries, resulted in significant improvements in human conditions
’I‘hese_ improvements are reflected in measures of total output dis:
tribution, health, education, and social welfare. But both the ’Ievel
anfl the rates of improvements were very uneven among the devel-
oping countries.

Environment and Developiment

- Econom'ic growth combined with successful strategies for reduc-
ing mortality generated a dual challenge, the implications of which
are not yet fully understood.

On the one hand, economic development in any form or guise
nmeans enc_roachmcm on the natural environment and, in all gkeli-
hood, environmental degradation. The close positive C(;rrelation be-
tween GNP per capita and carbon emission per capita carties a
compelling message: the higher the level of economic growth, th
greater the extent of environmental degradation. e
' On the other hand, the absence of economic growth—the per-
sistence of _poverly—a]su generates serious environmental de ral\)da-
tion. Munginal existence drawing against life-supporting pmgerties
creates more marginality and further stress on the support prop-
erties. l?ese_rtiﬁcation, deforestation, and polluted water supplp nf)t
to mention increasing rates of carbon emission due to human az'lion
are all part of the process of environmental degradation. If there is
a simple characterization of this problem, it is that the r.i('h 1I .
and degrade the environment in some ways and the p(mrr (l([))(;ouil:
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others. Both affluence and poverty take their toll on natural envi-
ronments, on local ecosystems and, it is now helieved, on the global

environment as well.

Dofining the Problem

Increasingly, national and international agencies have begun to
appreciate the fundamental environmental consequences of growth,
The nature of the problern and plausible solutions are beginning to
emerge. In 187 the World Gommission on Development and En-
vironment set forth a new development sirategy hased on the notion
of sustainable development. This strategy was presented i three
nception, objective, and suggested action. The strategy of
sustainable development intends to integrate development and envi-
ronment, o incorporate environmental factors in development proj-
ects and processes, and to respect material improvement anel envi-
ronmentad viability.

T'his new concept of a broad development stralegy poscs dilficul-
ties for program formulation and project development, in part be-
cause it challenges conventional national accounting procedutes for
both nationat and international transactions. The conceptual foun-
dations of the postwar accounting schemes are now being called into

‘This means new foundations must be developed for ac-
resent the environmental

demand, and trade. And

IJEII'LSZ €O

question.
counting procedures that accurately rep
dimensions of invesunent, consumption,
this process is still in its early stages.

International Assistance

Both the substance and strategy of [oreig
atfected by prevailing development patlerns al any
a leading donor worldwide, the United States is confronted with new
international pressures shaped by the concern for identifying and
supporting development strategies that do not threaten environ-
mental balances. The need for innovations in aid-delivery systems,

in technical assistance, and in managing every aspect of built sacial
tracitional forms of developinent

n aid are inevitably
point in titne. As

environments strains the more
assistance.
Environment
continue to be an important instrunient of U
anthropic and humanitarian considerations have always plaved a
major role in shaping aid delivery programs, particularly velief el-
forts that follow wars and natural disasters. However, statistics show
that foreign policy priovities dictate hoth the volume and the form

of loreign aid.

al issues asidde, it scems clear that foreign aid will
§. forcign policy. Phil-
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Enuvironment as a New Factor

'.I'}us chapter examines the environmental facwr in development
assistance. We must begin with the inherent logic linking economic
flevelopmem and environment as a dynamic interactive process. Us-
ing the carbon budget as an analytical device, we show dilferent ways
in which developing countries contribute to carbon emissions. When
lhe_ca'rbon budget is decomposed, the individual components driving
emission ¢an be isolated. This device is a highly simplified rendition
of reah!y; nonetheless, it points to important targets for foreign aid
constraints on aid, and attendant implications—all tied to the basic’
logic of development. It is then possible to highlight the foreign aid
consequences of linkages between environment and development.

Development and Environment

Imperatives of Growth'

(Jlez_l!'ly, the greater the number of people and the higher their
rate of increase in any environment, the greater will be the deinands
for such basi vesources as food, water, ain and living space. Among
nomadic hunters and gatherers of the past, pressures on such ret:
sources tended to be localized and limited. Some anthropologists
have concluded that prehistoric hunting and gathering bands n;ay
hgve been among the more encrgy-efficient institutions in the course
of human development.

Over time, however, populations increased; through sociocultural
changf': and development, and advances in knowledge and skills—
orgamzauunnl as well as mechanical—they made new resources
available and found new applications for old resources.

For all societies, adjustments to population growth often included
new technological capabilities and organizational technologies (trad-
ing companies, corporations, the state itself), which increased access
o resources as well as increasing encroachment on the natural
environment.”

Dual Dilewima

_As a consequence of uneven growth and development of popu-
lation, technology, and resource-access variables, social change has
tended 1o be erratic in human activities, interests, and organizations;.
In many ways, social change, economic and political, has also been
unpredictable. Such tendencies contribute to a dual dilemma. The
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first dilenima is that every implementation of knowledge and skills
results it a degradation of resources tfrom a more usable to a less
usable form, with the consequent production of wastes that are
sometimes toxic. The second is that technology use itsell requives
resources—energy and materials. The more advanced the knowledge
and skills, historically, the greater the amount anel range of energy
and resoutces reguired. Also the more advanced the technology, the
greater the amount and range of resources people presume they need
beyond the basic levels to which they lave been accustomed,

“I'his duat dilemma means thiat overall degradation incyeases witls
population growth and is exacerbated by technological advancement.
But social outcomes and patterns ol social change—organizational
and mechanical-—do vary through time according to the 1clative
(and usually changing) levels and rates of sociveconomic devel-
opment and of institutional adaptation and innovation. Therefore,
each new increment of technotogical advancement, in conjunction
with existing levels and growth rates of population, has tended 1o

exprand cmissions of carbon and causce further damage o natueal

environments,
The pm(llu.'linn of carbon throngh hunin action is closely asso-
cated with economic development and with other effluents and ac-
tivity-induced emissions. Carbon is 2 necessary by-product ot energy
use given current eechnology; carhon dioxide is a signilicant green-
house gas accounting lor roughty 50 percent ol total global warming
due to human activity; and carbon emission is a direct correlate of
economic perfonnance, illustrated by the neir-perlect p WwHIve Cor-
relation between GNP and carbon emission.
summarizes these relationships and shows some reveal-

Figure 1
ing cross-national patterns. Underlying these patterns are inajor
differences among states in both levels and rates of growth, At least
four messages are clear: (1) near-perfect association ol carhon and
energy use; (2) near-perlect association of energy use and leved of
development; (3) distinct contribution of deforestation in AassoCiation
with carbon emission; and (4) developmental trajectory associated
with increased levels of energy use and carbou emission, showing
¢hat the higher the level of economic development, the greater the
emission of carbon imo the atmosphere.

Development Paths

Historical evidence shows that states grow and develop unevenly
in terms of their population, technology, and resources. This un-
evenness contributes to differences in their capability both 10 pro-
duce and distribute resources and wastes (toxic and otherwise) within
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Figure 1. Cross-national Patterns of Carbon Emission and Commercial Energy Use,
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Sources: Carbon emission from energy and cement: G. Marland et al., Estimate of CO, Emissions from Fossil Fuel

Burning and Cement Manufacturing,
Manufacturing Data, Environmenta

Based on the United Nations Energy

Statistics and the U.S Bureau of Mines Cement

| Sciences Division Publication No. 3176 (Qak Ridge National Laboratories, 1989).

Carbon emissions from deforestation: R.A. Houghton et al.. “The Flux of Carbon from Terrestrial Ecosystems o
the Atmosphere in 1980 Due to Changes in Land Use: Geographic Distribution of the Global Flux! Tellus 398

(1987). pp. 122-139.
Population, GNP, area,

exports. imports, life expectancy, and infant mortatity: World Bank, World Development

Report 1988 (New York: Oxford University Press, 1988): for countries with missing data or missing world totals,
Central Intelligence Agency, The World Factbook (Washingron, D.C.: U.S. Government Printing Office, various years).

Commercial energy consumption: World Resources Institute, World Resources 1988 (New York: Basic Books, 1988);

World Resources Institute, World Resources 1989 (New York: Basic Books, 1989).

Human Development Index: United Nations Development Programme. Human Development Report 1990 (as

reported in the Economist, May 26, 1990).
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ank !)(:tm:cn states, and to develop ways of inanaging resonrce use
and improving eflicicney in use. As a consc(]ucm:e. we Gin |€Ell'llAil
great (lfaal about states—and abow differences among them—Dby
comparing their technological and economic fevels and rates of (!e)-
\’L’Inpl!.l(?lll. As recently as F86, China (with the Jargest population
the third largest erritory, and the ninth largest GNP in the wurld)‘
Ildd a per capita GNP of only §300—a vivid reminder of how
dlilfﬂl‘t?lll]y aggregate size and its per capita values may atfeet the
environment. -

If we look at the experience of developing countries, three general
patterns provide us with a means 0 frame their impli(‘;uinns‘lhr the
environment. These patterns are presented here in terms of the
('h;'n‘lge from fess development to more development.
it resources and Jow fev 5 t.) "u.:t. Pn!ogu.z.l] development.
el: y tew developmg states are characterized strictly along these
Im'cs; but those that are renwin among the poorest. Countries in
this group r(:.n(l to he locared in physical environments that discour-
age economic growth, agriculiural production, and energy use
Chad, with a population density of four persons per s(juare ki]l;ll]CICI:
and a per capita income of $160 per annum, is (vpical. Capiral
accu‘mufalion and technological advances in nations that lave this
pr()[lle.;lrc severely constrained by the absence of skilled workers
C(Iu‘(:al!ml infrastructure, and attencient insticutionalized (';l]);!hililies‘

. 'I-,ll\'rl'frllln('nl;ll degradation in these states begins with the ('(]!;:
dition of poverty, is continuee by practices than erode arable Lol
(e.g.. over-grazing) and ts aggravated by foods, Eamine, drought
fm(l other "natural” factors. Included in this syndrome are a (l('cr;?as—‘
ing S}lpply of fresh warer, enviromimentally problematic agricultural
practices, and excessive biomass burning, among other factors. ‘

l}l principle, @ country with a small pnpulalif‘m, littke 1echnolopy,

or lllhti(: resource access can change in four ways, cach ol whicly ]iis
particular outcomes: population increase, technological d('\'clup.-
ment, resource acquisition, or any combination of the three, I there
is & postiive side, it is this: since the physical infrastructures of such
states arve not yet in plxe, development investments can be directed
away ljl‘()lll traditionally high-polluting modes and (l('pen([em'-c on
'lussill fuels toward more environmentally benign forms of industrial-
Tzation strategics, o

Countries in this fust group are not immediate thres to the
global climate or global environment; however, they may be pﬁnru‘il ;
res!mnsil)le for local pollution and environmental dcg:';ldmim; BZ
taking carly measures, they can avoid some of the more Imrr'nl‘u'l
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consequences of development and adopt moxels of less environmen-
tally threatening strategies of development. Bul every measure cn-
tails some cost, and the poorer countries can least afford to incur
new costs. This fact places added responsibility on aid and assistance.

Along a broad development spectrum a second distinctive prolile
begins to emerge when population growth (hence density) outstrips
resource availability and advances in echnology (applied knowledge
and skills, including economic, mechanical, and institutional capa-
bilities). Demand for food and other subsistence resources iNCreases
faster than supply; capital remains scarce; agricultural productivity
and industrial prospects are limited. The well-known forms of en-
vironmental degradation in demographically dense contexts atrise in
these situations.

Most developing countries are of this second type—in many if-
ferent sizes and levels of capability—{rom Burundi to China. By
definition, all are growing, but some, such as India, are much more
developed than others, such as Bangladesh. With their larger pop-
ulations and faster growth, they contribute more o local and global
environmental degradation than countries in the first group do.

Largely because of rapid population growth, states with this sec-
ond development pattern cornmonly suffer the same deleterious con-
ditions as the less densely populated states, but they suffer more
acutely, on a larger scale, and at an accelerating pace. Population
density contributes 0 local degradation and constrains economic
development, limiting any gains from technological advance. Defor-
esting large areas to extend living space and expand exports of
timber and wood products (in such countries as Brazil, Indonesia,
and the Philippines) has produced distinctive forms of Jocal envi-
ronmental damage with global consequences.

‘lio the extent that these countries initiate modernization pro-
grams, they tend to import or fearn 10 produce products and pro-
cesses that exact high environmenal costs. All conventional ac-
coutrements of development are of this sort, such as internal
combustion engines, nitrogenous fertilizers, aerosol sprays, refriger-
ants, and on and on. With greater modernity and greater access 10

vices come further per capita pressures to the envi-

goods and ser
pmfnund threats

ronment, and with larger population coines more
to life-supporting properties.

Overall, however, contributions 10 environmenta
high-population, low-technology countries have been small in ierms
of globul shares. But as more of these countries industrialize, incre-
mental increases in the use of energy, particularly coal and other
fossil fuels—combining with the demands and activities of dense

I damage by such
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and growing populations—will rapidly accelerate carbon emission
and other effluems. Already, several medium to large developing
countries with active modernization programs—such as India, Mex-
ico, Brazil, and South Korea—produce as much carbon dioxide as
many industrialized nations. And China, because of its rapid mod-
ernization and immense population (despite dracontan efforts to
stabilize population growth), is surpassed only by the United States
and the former Soviet Union in total carbon emission.

The first and second development patterns are conventional in
the sense that there is a gradual progression from poverty to some
form of affluence and a progression from poverty-driven environ-
mental degradation to affluence-driven degradation. But some
unique cases of development are not conventional. This is the de-
velopment of countries that are sparsely populated, low-technology,
high-resource nations and that have sransformed themselves by pro-
ducing and selling oil and importing a wide range of goods and
services. The United Arab Emirates, Libya, Saudi Arabia, and Ku-
wait and other Gulf states, for example, have small national popu-
lations but growing imports of advanced technologies that enable
them to expand their country's oil production rapidly, which in turn
leads to large-scale imports of foreign labor, an increased standard
of living, a developed infrastructure, and a rise in industrial invest-
ments. Concurrently, the result is high levels and rates of per capita
carbon emission. In the generation of carbon per capita from energy
production and use, Oman and Kuwait ranked third and fourth
worldwide, the United Arab Emirates eleventh, and Saudi Arabia
twentieth. As major producers and exporters of carbon-producing
products and processes, countries in this group coniribute indirectly
to pollution worldwide. It goes without saying that economic growth
and environmental practices collide head-on in these countries. And
the Iraqi-set fires in Kuwaiti oil fields during the Gulf War created
a whole new set of environmental concerns.” The ecological dislo-
cations due to that war continue to be extensive.

Research on determining development patterns and national pro-
files on the basis of cross-national quantitative analysis is discussed
elsewhere.* Of relevance here is that different patterns of develop-
ment generate different combinations of effluents and pollutants,
reflecting both the rates at which they were discharged and the
sources of discharge.

Patterns of Environmental Degradation

Attention to the environment as a global problem has been pre-
dominantly a Western concern. Increasingly, developing countries
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are pressed 1o make the environment a priority issue, for their own
welfare as well as for the global welfare. In many developing areas,
environmental problems have become so acule that they present
major threats to the health of the population. Many of these countries
cannot easily address these developmental challenges and at the same
time try to compete effectively in world markets. Consequently, ac-
celerating debt, economic constraints on investment, and chronic
limitations on productivity exacerbate “normal” problems of eco-
nomic growth.

The lethal feedback dynamics between environmental degrada-
tion on the one side, and violent conflict on the other, are becoming
ominous.” This dynamic process is creating new parameters of in-
ternational politics by presenting unprecedented chalienges for an
already siressed system of international diplomacy and conflict mne-
diation. Both sides of the process are lethal. Environmental degra-
dation forces people to move, sometimes 10 Cross borders, and most
assuredly to impinge on and ultimately challenge host populations;
and violent conflict always results in serious strains on natural eco-
systems ancl further threatens life-supporting properties.

By definition, economic development dislocates natural environ-
ments. Development can contribute to that lethal feedback, especially
if it involves conflict over shared or cominon resources (such as oil
oF access to common waterways) or if it involves relocation of pop-
ulations (due to environmental degradation or violence). Such factors
may be among the underlying reasons for declared hostilities, which
may be justified publicly on the basis of religious differences or
political contentions. But pressures other than economic development
can also produce desperate, potentially explosive sitwations. Desert-
ification of traditionally fertile areas in Africa has led whole villages
cither to abandon their homelands and seek employment in their
country’s vastly overpopulated citics or to become economic refugees
in neighboring countries.

In cases where multiple sources and consequences of environ-
mental degradation converge, as in the Sudan, untangling the var-
ious elements of the lethal feedback is nearly impossible. Desertifi-
cation, drought, violent conflict, civil war, and famine all interact to
produce a spiral of social and environmental deterioration. Further-
more, poor economic management by governments following an
ideological agenda (such as in Ethiopia and Mozambique) or by those
pursuing policies advantageous to one group at the sacrifice of an-
other (such as in Senegal) tend to generate social inequities that
eventually lead to more violence.

Despite vast differences in environmental problems across regions
and between the more developed and less developed countries, all
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countries have in common two basic forms of environmental dam-
age:® (1) destruction of natural resources, manifested by deforesta-
tion, soil loss, desertification, salinization, and other processes; and
(2) destruction of natural environments because of expansion of the
built environment (urbanization, expansion of physical infrastruc-
ture). Industrialization generally brings air and water pollution and,
paradoxically, also the inadequate provision of services associated
with expanding built environments (poor waste disposal systems,
health hazards resulting from congestion or inadequate sewage
systems).”

A selective account of some environmental consequences traced
back to patterns of human activity is in table 1. Many, if not most,
of these problems are a result of population growth, limited resource

Table I. Patterns of Environmental Degradation

Human Action Appaven Effects

Fossil [wel combustion Increased carbon dioxide, leads to increased
ahsorption of infrared radiation, which leads
1o increased warming; also leads 10 decreased
heat loss from below

Deforestation Contribuies to carbon buikling and other
ecological elfects

Increased demand for Land subsidence, salt water intrusion into
groundwaler {irrigation, aquifiers, depletion of aguiliers

domestic use, etc.)

Filling, draining, or polluting Destruction of estuaries as fish habiat
wetlands

Mismanagement of agriculiure Deterioration of soil's long-term productivity
or tropical forestry (e.g., lateralization)

Solid waste disposal Physical pollution of land, air, and water
Runoff from construction sites Destruction of coral reef by siltation

Toxins (e.g., pesticides) Diminution of predator populations leading to
accumulating in foed chain loss of natural comrol of prey species

Mining (e.g., of coal) Acid drainage

Discharge of untreated domestic Unpotability of water polluted with pathogens
and indusirial wastewater or industrial chemicals

Exceeding carrying capacity of Desertification, Aooding

grazing land or forest

Swuree: Adapted From Ferenc L. Toth, Eva Hizsnyik, and William C. Clark, eds.,
Scenarios of Socioeconomic Developmend for Studies of Global Environmental Change: A
Gritical Review (Laxenburg, Austria: International Institute for Applied Systems
Analysis, 1989), pp. 50-51.
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access, and rapid technological change. This ufbk? shows the per-
vasiveness of environmental degradation—both in its causes and in
its consequences. At the base, this degradation is t.raced to effluents
generated by human actions and discharges into the natural

environment,

Sources of Effluence

Focusing on carbon emission illustrates both the extent and 'the
diversity of human impacts. In this chapter we usc the analxt!cal
device of the carbon budget to show more precisely some critical
environment and development linkages. -

The top twenty sovereign emitters of carbon m;{unly from energy
use in 1986 are listed in table 2. Since these estimates refiect the

accumulation of both past and present emissions, they obscure the

diversity of historical and developmental Projectimls for these coun-
tries. Although these figures are compiled by country, we must
remember that, in reality, the actions of individuals, groups, nsti-
tutions, curporalions, firms, and so forth gener;.ite these effluents.
Nonetheless, the figures indicate a compelling dilemma: ten of the
top twenty are developing countries. As these states grow apd de-
velop, the amount of carbon they send lnm‘thc gtm_osphere will also
grow. This fact is incontestable, as is the diversity 10 the sources of
gruwth." Below we show the factors that account for these emissions.

A Simplified Logic

The carbon budget is a useful device for summarizing sources of
carbon emission and a nation’s total contributions to global emission
on a yearly basis.” Conceived in terms of rates of change, a state’s
carbon emission {C) is separaled into four components, each traced
to different underlying sources: changes in the carbon content of
energy (C/E), changes in energy intensity of the gross na_nonal product
(E/G), changes in GNP per capita (G/P), and cha-nges in total popu-
fation (P). Together these elements constitute an idemtity that can be

expressed as follows:
C=CE+EG+GP+P
Stated thus, the carbon budget is formulated in terms of change

rather than absolute levels, thereby indicating the dynamic processes
leading to carbon emission as well as the relative weight of each
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‘Tuble 2. The Top Twenty Carbon-Emitting Nations, 1986

Carbon Population

l’u.-rcentl Percent off Percent Carbon per
BRI i o2 B ET B - g - .
Thous. it of Total” Average’  Mitlions of ‘Fotal Capita tkg.)

United States 1,201,624 1665 234681 2416 4.9 1.4973.61
Sovict Linion 1010804  14.01 197414 28i.1 572 4.595.89
China 554,349 768 LOB2.66 10540 21449 525.95
Brazil 388,521 5.38 758.79 1384 2.8] 2.807.23
Japan 256,084 3.55 500.14 1205 247 2,107.68
Indonesia 220,127 3.05 429.92 166.4 3.8 1.322.88
West Germany 186,269 2.58 363.79 60.9 1.24  3.058.60
Inclia 177,326 2.46 346.32 7814 15.89 226.93
United Kingdom 166,195 2.30 324.59 567 L15 2931.13
Colombia 135,831 .88 265.28 290 059 4,683.83
Poland 124,477 1.73 243.11 375 0796 3,319.39
Thailand 108,522 1.50 211.95 526 1.07 2.063.16
Mexico 106,595 1.48 208.18 802 163 1.329.12
Canada 105,203 1.46 205.47 256  0.52 4.109.50
Cote d'Mvoire 102,319 1.42 199.83 10,7 22 956248
France 98,357 1.36 192.09 554 113 1,775.40
Italy 94,909 1.32 185.36 572 LI6 1.659.26
Souih Africa 92,514 .28 180.68 323 066 2.864.21
Fast Germany 92,315 1.28 180.29 166 034 556114
Laos 85,056 1.18 166.12 37 008 22988.]4

*Includes deforestation.

PGlobal total,

“Global average.

Sources: Carbon entissions from energy and cement: G. Marland et al , Estimate of
€O, Emissions from Fossil Fuel Burning and Cement Manufacturing, Based an the United
Nations Energy Statistics and the U.S. Bureau of Mines Cement Manufacturing Data,
Environmental Scicnees Division Publication No. 3176 ((dak Ridge National
Laboratories, 19893, Population: World Bank, World Development Repent 1988 (New
York: Oxford University Press, 1988). Carbon emissions from deforestation:

R.A. Houghton ¢t al., “The Flux of Carbon from Terrestrial Egosystems to the
Atmosphere in 1980 Due o Changes in Land Use: Geographic Distribution of the
Global Flux” Tefius 39B (1987), pp. 122-139.

term. This formulation offers a cross-national comparison of coun-
tries for the root source of emission and effluence. It is strictly an
accounting identity, not a stochastic, probabilistic, or explanatory
formulation. Its purpose is to identify (a) changes in the constituent
components over time and (b) particular socioeconomic sources of
emission for individual countries.

The focus on carbon emission highlights the most ohvious and
least politically controversial indicators of environmental degrada-
tion. However, this logic is applicable to other variables. such as
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vations greenhouse gases that may contribute 10 global climate al-
terations. Uncertainty regarding the underlying physical processes
and statistical accounting greatly complicales this type of assessment.
Nonetheless. because indicators of environmental degradation reflect
hunan activisies that press on natural ecosystein hakinces and reveal
the unintended consequences of growth. the carbon budyet helps
delincate particular combinations of variables that generate effiuents
(and pnllulams)——[i)r any country at any fevel of development.

Cross-national € _'umpari.mns

Industrial countries are responsible for the greatest volume of
carbon emission on both an absolute and a per capita level. By
contrast, developing states arce responsihlt: for the greatest rates of
growth in emission, atbeit from markedly lower initial levels. Draw-
ing on the World Batk classificaion of the workd's economies, table
3 ranks the twenty states that had the highest average annual per-
cenmage of change in carbon emission from 1980 10 19806. All twenty
are developing economies; the more developed ones rank much lower
in terms of annual change in carbon emission. China ranks twenty-
first. just beyond the cut-of f point for our purposes lere. {(Change
in the carbon content of energy, C/E, is set al Zero Cross nationally
as a useful simplification, given current energy technology. Over
titne, however, we can expect a reduction in the carbon content of
encrgy.)

The [np-r;lnking countries for eacty factor of the carbon budget
are shown in tables 4, 5, and 6. These differences are important
Decause they draw attention both to variations in underlying sources
ol emission and 10 alternative policy Tesponscs most relevant 1o cach

CAse,

Frvironmental Strategies for Development

Of the many consilerations that shape development priovitics,
cross-national patterns in tables 4 10 6 highlight the importance ol
addressing at least four policy objectives: (1) increasing energy ef-
ficiency: (2) managing aggregalc economic growth: (3} maoderating
demographic change: and (4) striking a viable balance."”

Measures 1o enhance efficiency, reduce waste, and rationalize en-
ergy use are well recognized. That they can conflict with social
prioritics, equity concerns, and social contracts is also well recog-
nized. The top twenty states ranked in table 4 according to their
average annual change in ratio of energy 0 GNP are all developing
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Table 3. The Top Twenty Nations in Average Annual Percentage of
Change in Carbon Emission, 1980-86

Carbon Emission

_ Average Annual Change (%) from Energy Use
C C/E E/C G/P P {thous. mt., 1986)

Yemen Arab

Republic 138 = 00 + 95 + 1.8 + 25 703
Nepal 1.6 = 00 + 8.1 + 09 + 26 249
Burundi 104 = 00 + 81 + —-04 + 27 44
Oman 104 = 00 + 4.7 + 1.0 + 4.7 5,498
Jordan 92 = 00 + 41 + 14 + 3.7 2,219
Bangladesh 88 = 00 + 51 + 11 + 26 3,063
Thailand 82 = 00 + 34 + 28 + 20 12,461
Turkey 73 = 00 + 24 + 24 + 25 31,620
Egypt 73 = 00 + 26 + 20 + 29 18,836
Pakistan 69 = 00 + 02 + 36 + 3.1 12,338
Algeria 68 = 00 + 24 + 15 + 3.1 14,574
Cameroon 68 = 00 + -14 + 5¢ + 3.2 1.672
Malaysia 66 = 00 + i8 + 21 + 27 8.773
Nigeria 65 = 00 + 97 + -65 + 33 12,137
Tunisia 65 = 00 + 28 + 14 + 2.3 2,859
India 64 = 00 + 1.5 + 27 + 22 139,971
Korea 62 = 00 + -20 + 68 + 14 42,221
Burma 58 = 00 + 09 + 29 + 20 1,735
United Arab

Emirates 57 = 00 + 95 + —-94 + 56 4,908
Saudi Arabia 57 = 00 + 91 + -75 + 4.1 20,848

C = change in carbon emission; C/E = change in carbon content of energy;

E/G = change in ratio of energy to GNP; G/P = change in GNP per capita;

P = change in 101al population.

3C is computed as a sum of the other 1erms, except for C/E which is held at zero.
Source: Based on data reported in Waorld Bank, World Development Report 1988 (New
York: Oxford University Press, 1988); and G. Marland et al., Estimate of CO,
Emissions from Fossil Fuel Burning and Cement Marufacturing, Based on the Uniled
Nations Energy Statistics and the U.S. Bureau of Mines Cement Marfacturing Data,
Environmental Sciences Division Publication No. 3176 (Oak Ridge National
Laboratories, 1989).

states. Therefore, enhancing energy efficiency is obviously an im-
portant objective.

The dominance of the developing economies in the growth of
carbon emission is also seen in table 5, which ranks states by change
in GNP per capita. With the exception of Japan, Denmark, Finland,
the United States, and the United Kingdom, changes in economic
output per capita increase carbon emission. To the extent that per
capita output continues to grow, carbon emission will also grow. In
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Table 4. The Top Twenty Nations in Average Annual Percentage ol
Change in Ratio of Energy to GNE, 1GRO-86

Carbon Emission

Average Annual Change (%) from Energy Use
o C/E E/G (el PP (hous. mi., 1986)

Mozambugue 18 = 40 + 08 + =117 + 27 258
Nigeria 65 = 00 + 97 + -~G3 + 33 12,137
Yemen Arah

Republic 138 = 00+ 95 + 18 + 25 03
Linited Arvab

Emirales 57 = 04 + 95 + -94 + 56 4,908
Saudi Arahia 57 = 04 + %1 + -75 + 4.1 29,848
Burutidi 104 = 00 + 8t + -04 + 27 44
Nepal 1.6 = 0 + 81 + 09 + 26 244
Niger 3% = 00 + 59 + -56 + 30 187
Trinidsed and

Tobago (8 = 00 + 55+ —T78B + 15 4,816
Bangladesh B8 = 00 + 5l + il + 206 3063
Omin 104 = 0.0 + 47 + 10 + 47 5.494
Jewelan 92 = 06 + 41+ 1t + 383 2219
Taraguay 51 = 00 + 40 + -~21 + 32 411
Uganda 44 = 40 + 37 + 24 + 31 210
Kuwait gy = D0+ A7+ -53% + 44 8053
Cenral Alvican

Republi 4G = 0.0 + 35+ 14 + 25 +3
Thailand §2 = 00 + 34 + 28 + 20 12,464
Venezuela 24 = 00 + 33+ -38 + 24 25,7490
Svrian Arab

chul)lic 48 = 0.0 + 33 + 20 + 35 FRINE
Rwarwla 19 = 00 + 31 + L5 + 33 104

F/G: = change in ratio of energy o GNP G/P = change in GNP per capitu

P = change in wnal population.

¢ is computed as a sum of the other terms. cxeept C/E which is held at zero.
Senvee: Based on data veported in World Bank, World Devefopment Report 1988 {New
York: Oxford University Press, 1988); and G. Marland el al., Estrmnie of (0.
Emissions from Fosvil Fuel Burning and Cemenit Manufuctiering, Based on the United
Natioms Enevgy Statistics and the U.S. Bureax of Mines Cement Mamufacliring Data.
Environmental Sciences Division Publication No. 3176 (Oak Ridge National

Labhoratorics, 1989).

C = change in carbon emission; G/E = change in carbon coment of energy:

such cases both the numerator and the denominator are significan
contributors of cffluence.

It is difficult to envisage cither an elfective devdopnient strategy
or a commensurate aid strategy that does not give high priovity to
population in all its dimensions—size, growth, distribution, com-
position, skill, and efficacy.!! However limited, the perspective pro-
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Table 5. The Top Twenty Nations in Average Annual Change in GNP
Per Capita, 1980—86

Carbon Emission

: Average Annual Change (%) from Energy Use
¢t C/E E/G G/P P {thons. mt., 1986}

China 56 = 00 + —-49 + 93 + 12 532.388
Botswana 29 = 00 + -97 + 84 + 35 322
Korea 62 = 00 + -20 + 68 + 14 42,221
Cameroon 68 = 00 + ~-1.4 + 50 + 32 1 672
Hong Kong 44 = 00 + -16 + 48 + 12 6,609
Singapore -15 = 00 + -68 + 42 + LI 8,655
Pakistan 69 = 00 + 0.2 + 36 + 3.1 12,338
Sri Lanka 41 = 60 + -08 + 34 + 15 927
Mauritius 30 = 00 + ~14 + 34 + 10 265
Norway 28 = 00 + -07 + 32 + 03 8,657
Japan 15 = 00 + -22 + 30 + 07 246,394
Burma 58 = 00 + 09 + 29 + 20 1,735
Denmark 11 = 00 + —-17 + 28 + 00 16,825
Thailand 32 = 00 + 34 + 28 + 20 12,461
India 64 = 00 + 15 + 27 + 22 139,971
Turkey 73 = 00 + 24 + 24 + 25 31,620
Finland 36 = 00 + 09 + 22 + 05 14,627
United

Kingdom 08 = 00 + -15 + 22 4+ 01 164,373
United States —-0.1 = 00 + -32 + 21 + 10 1,141,764
Malaysia 66 = 00 + 18 + 21 + 27 8,773

C = change in carbon emission; C/E = change in carbon content of energy;
E/G = change in 1atio of energy to GNP; G/P = change in GNP per capita;

P = change in toial population.

*Cis computed as a sum of the other terms, except C/E which is held a1 zero.
Source: World Bank, Warld Development Report 1988 (New York: Oxford University
Press, 1988).

vided in table 6 highlights the overall environmental implications of
population growth. The top twenty countries ranked by the popu-
lation factor show growth ranging between 5.6 percent and 3.3
percent (natural increase as well as in-migration). All twenty of these
developing states experience high population-driven emissions. {The
high rankings for oil-exporting countries in particular refiect both
in-migration and natural increase.)

“Success” Cases

Countries with declining rates of change in carbon emission from
1980 to 1986 represent wide ranges of economic and policy experi-
ences as well as diversity in the individual factors of the carbon
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Table 6. The Top Twenty Nations in Average Annual Change
in Total Population, 198086

Carbon Emission

Average Annual Change (%) from Energy Use
(o CIE EG GIP P (thous. mt., 1986)

United Arab
Emirates 57 = (0 + 95 + -4 + 56 4,908
Oman 104 = 00 + 4.7 + 10 + 47 5,498
Kuwail 28 = 00 + 37 + -53 + 44 8,053
Gabon 3.0 = 00+ 15 + -29 + 44 718
Coe d'Ivoire 27 = 00 + 30 + —45 + 42 1214
Saudi Atrubia 57 = 00 + g1 + -75 + 41 20 848
Kenya o8 = 0.0 + -42 + - 07 + 4.1 956
Libya na. = 00 + na + na + 39 7465
Zimbabwe 04 = 00 + —-22 + -11 + 37 3,530
Jordan 92 = 00 + 4.1 + 14 + 3.7 2,219
Honduras 1.5 = 00 + 090 + ~-30 + 36 476
Irag na, = 0 + na. + na + 36 n.i.
Syrizn Arab

Republic 48 = 040 + 33 + —-20 + 35 7,934
Zumbiz -04 = 00 + -03 + -36 + 35 752
Tanzania 20 = 00 + 1.1 + -26 + 35 522
Botswana 99 = 0.0 + -97 + 84 + 35 322
Ghana 49 = 00 + -56 + —-28 + 35 696
Togo -32 = 00 + -21 + -45 + 34 83
Nicaragua 1.7 = 00 + 1.5 + —32 + 34 556
Rwanda 49 = 00 + 31 + —-15 + 33 100
Nigeria 65 = 00 + g7 + —-65 + 33 12,137
Liberia —j24 = 00 + ~111 + -486 + 33 168

C = change in carbon emission; C/E = change in carbon coment of energy;
E/G = change in ratio of energy 1o GNI% G/P = change in GNP per capita:

P = change in 1o1al population.

3(; is computed as a sum of the other terms, cxcept C/E which is heid at zero.
Source: World Bank, World Development Report 1988 (New York: Oxford University

Press, 1988).

budget. Table 7 lists the top twenty siates with the highest average
annual percentage decreases in carbon emission—from the smallest
reduction, 0.1 percent {the former Federal Republic of Germany), to
the steepest decline, —12.4 percent (Liberia).

(ompared to the experience of developing countries, then West
Germany showed an enviable combination: enhanced energy effi-
ciency coupled with increased GNP per capita and a reduction in
population growth. The stark contrast is Liberia, which reveals the
combined effects of significant declines in economic activity, retrench-
ment in energy use, and declines in energy-intensive industries. This
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:l';ll)le 7. The Top Twenty Nations in Average Annual Decrease
in Carbon Emission, 198086

Carbon FEmission

Average Annual Change (%) from Fuergy Use
GR EIG P P thous. mi., 1986)
Germany,

}'jed. Rep. =1 = 00 + ~-16 + 1.7 + 0.2 182,666
United States -0 = 08 + -32 + 2.1 + 1.0 1,191 ‘71i4
Mauritania -0.2 = 00 + -1L.2 + -16 + 2.6 o Ilti(}
Peru -03 = 00 + 01 + -27 + 23 5512
!laiy -04 = 00 + —17 + 1.0 + 0.3 9()'|03
Lambia ~-04 = 06 + -03 + -36 + 35 ‘752
Malawi -0.7 = 00 + -31 + -08 + 32 136
Trinidad and

Tobage -8 = 00 + 55 + -7T8 + 15 4,835
Kenya 08 = 00 + -42 + -07 + 4.1 I9.56
Guatenala -1.3 = 00 + 01 + 41 + 29 876
Singapm‘c 15 =00 + -68 + 42 + It 8,655
Sierra Leone ~18 = 00 + -22 + —20 + 2.4 ‘I‘50
Philippines =19 = 00 + -09 + -35 + 25 8,270
Bolivia —-20 = 0.0 + L0 + 57 + 2.7 1 '093
Senegal -23 = 0.0 + -55 + 03 + 2.9 “526
Uruguay -28 = 60 + -02 + -30 + 04 ;310
Togo. ~-32 = 00 + -21 + -45 + 34 83
Jill]lalc;t 45 = 00 + -45 + 15 + 1.5 1.597
CGhana -49 = 00 + 56 + -28 + 35 .696
Liberia 124 = 00 + -11.1 + —-46 + 3.3 168

( = change in.rarbun cmission; C/E = change in carbon content of energy:
E/G = change in ratio of energy to GNP; G/P = change in GNP per ('apiﬁ’

}” = change in wtal population. '

C is computed as a sum of the other terms, except G/ which is hickl an zero.
Ranked here from least o most negative change.

Source: World Bank, Wirld Development Report 1988 (New York: Oxiord University
Press, 1988), .

ts clearly a case of carbon reduction by necessity, not by policy. On
a cross-national basis the case of Belgium is noteworthy; Belgium
achieved a carbon emission growth rate of 0.2 percent because of
t{le combination of —0.7 percent for change in ratio of energy to
GNP 0.9 percent for change in GNP per capita, and (.0 percent for
Populauon growth. This case is as far from the “average” develop-
Ing-country experience as imaginable.

Carbon Emissions of Aid Recipunts

_ Patterns of carbon emission for the top twelve recipients of foreign
aid in 1988 illustrate the effluence side of economic development.
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Table 8 shows the distribution of total aid and aid per capita along
with key indicators of carbon emission. The Targest recipient of aid
on a per capita basis, Israel, is also the greatest emitler of carbon
per capiti and ranks highest in terms of percentege of the average
global carbon emission. China, by conrast, receives the least aid on
a per capita basis but emits the highest voftme of carbon worldwide.
Israel and China illustrate key diflerences in the effects of economic
developiment, population size, and volhume of aid received.

Extending this comparison, table 9 shows the carbon budget for
each of the twelve wp aid recipients and changes in the constituent
componens. Ranked by volume of aid received. the patterns are
revealing: of all aid recipients, Bangladesh ranks highest in carbon
emission; China has the highest growth in per capita GNP; Mozam-
bique ranks highest in terms of change in ratio of energy to GNI;
and Fanzania has the highest rate of population growth. Each case
is different, and each points to the need for a particular assistance
strategy 1o nanage sources of environmental degradation.

Conclusion: Implications for Foreign Aid

The issues and linkages discussed in this chapter have implica-
tions as much for the theory as for the policy of framing and deliv-
ering assistance in the development process. Bul problems and puz-
zles—as well as opportunities and constraints—continue o exist,
and more chalenges for research continue (o emerge.

Theory: Problems and Puzzles

Theories of modern economic growth and growth models have
provided the foundation for approaches o torcign aid and to strat-
egies of assistance. Not only does growth theory provide a ready
answer to the question “Why aid?”; it also provides guidelines tor
the “how” and “where” of aid. Most growth models derive from, or
are variants of. the Gobb-Douglas production function and the Har-
rod-Domar maodel. Subseqguent contributions to growth theory
showed the role of technological change and the complememtary
relationship between technical change and investment, and they
helped focus attention on the technology tactor in economic growth.
Simultaneously, notions put forth in the other social sciences about
stages of growth, cultural factors, and sociological considerations
have restrained, but not reshaped, the overwhehning positivism of

economic development theoties.



Table 8. Carbon Emissions of Top Twelve Recipiems of Foreign Aid

Thl

Foreign Aid Foreign Aid Carbon” C roon
re ign . arbon Carbon : ita’ Sapi
($ biliion, 1988) per Capita ($) (thous. mt.) (percent of total)  (percent cr)f average} (carbon (zgr)capml (Ca P;_ﬂ' o
- f percent of average)
i g; g 177,326 2.46 446,32 226,93 15.59
s 1t s momoam B
gang:adesh 1.6 5 3,102 0.04 e H a0 s
Pag’zi[s)mn :; ?2 19,871 0.28 38.81 399:82 2?23

o 122 ot 13,048 0.18 25.48 131.53 9.04
forael 12 7,278 0.10 14.20 1.691.28 '

Tanz 10 11 563 0.0 1.10 9448 e
Ehiopis u.g ZI;'.; 90 0.01 1.76 39.80 ;gg
Hopa 0.9 571 0,01 1.11 13.l2 .

o i::s 0. 60 320 0.00 0.62 22. ! o

pp 9 15 66,752 0.91 128.42 1 147‘25 651

Source: See wables 2, 3, and 4 for carbon sources. See also data re — o

University Press. 1988).

. ported in World Bank, World Development Repart 1988 (New York: Oxford
Per capita figures multiplied by World Bank population figures: includes deforestation

Table 9. Carbon Budgets of Top Twelve Recipients of

Foreign Aid. by Amount of Foreign Aid

india
China
Indonesia
Bangladesh
Egypt
Pakistan
[srael
‘Tanzania
Sudan
Ethiopia
Mozambigue
Philippines

Average Annual Change (%)

CH

6.4
56
3.9
8.3
7.3
6.9
1.3
2.0
0.3
2.1
1.8
-1.9

It

o

Il

G/E
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

R Tk A

E/G

1.5
-49
0.5
3.1
2.5
0.2
-0.7
1.1
0.0
1.3
10.8
-0.9

R i T

G/P

2.7
93
1.2
1.1
2.0
3.6
0.3
-2.6
-25
-1.6
~11.7
-35

P

2.2
12
2.2
26
27
3.1
1.7
35
2.8
24
2.7

2.5

R I T A

Carbon
Emissions
from Energy.
1986

139,971
532.388
26,634
3.063
18,836
12,338
6.992
522

872

537

258
8,270

Percent

of World Kg. Per
Toual Capita
2.6 179.1
9.9 505.1
0.5 160.1
a1 29.7
0.4 379.0
0.2 124.4
0.1 1,626.1
(.0 22.7
0.0 34.6
0.0 12.3
0.0 18.2
0.2 144.3

¢ = change in carbon emission: C/E =

capita; P = change in total population.

G is computed as 2 sum o
Source: See tables 2. 3, and 4

University Press. 1988).

change in carbon coment of energy: E/G

f the other terms. except C/E which is held at zero.
for carbon sources. See also data reporied in World Bank, World Develupment

= change in ratio of energy o GNF: G/P = change in GNP per

Report 1988 (New York: Oxford
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Without exception the environment was ignored in all theories of

growth. For example, conventional views of economic development
evolved to reflect a wide range of concerns—the importance of a
critical rate of growth, “balanced” growth, external trade, absorption
of labor. investment and investment criteria, among other issues—
but the issue of environment was not raised at all.'?

This intellectual context provided the theoretical framework for
assistance programs. Throughout the past four decades, foreign aid
was directed to closing one of three dominant gaps: (1) the savings-
investment gap; (2) the foreign exchange earnings-expenditures
gap: and (3) the capital-absorption gap. In theory at least, aid was
directed 10 the gap that was considered most severe or problematic
at any one time, "

I this process, cnvironmental factors were conventionally rele-
gated to the status of “externalities” ol growth. Not a single study
of development economics in the sixties, seventies, or eightics directly
addressed the environmental dimensions of development. Recently,
concern for sustainable development shifted the theoretical discourse
by defining development in terms of a symbiotic relationship to
environment. The dual challenges noted in the beginning of this
chapter have direct implications for economic theory. Environment
is now recognized as an important factor with potentially serious
constraints on growth, Therefore, the theoretical implications of en-
vironmental factors for foreign aid can no longer be ignored.

Three theoretical questions are important: First: What is the
accurate valuation of national assets? Second: What is the valuation
of environmental by-products of investment? Third, and by far most
problemnatic: How can the environment be consistently internalized
both in models of growth and in guidelines for aid? Already some
steps have been taken in these directions."*

Puliey: Ofrportunities and Constraints

T'heoretical and analytical issues notwithstanding, in practice the
imperatives of foreign policy and policy priorities always dominate.
Recognizing the strategic determinants of loreign policy and the use
of aid as an instrument of policy, it seems clear that all donor
countries, including the United States, face both constraints and
opportunities in pursuing their assistance policies and conducting
their aid programs.

The constraints on foreign aid can be summarized as follows:
resource constraints, in terms of budgetary allocations; policy con-
straints, in terms of foreign policy priorities; program constraints,

Environment, Development, and Internationat Assistance 15

in terms of adjusting existing programs to addrcsrs envimnmemgl
issues; and polilical constraints, in terins c_)f assuring t‘he compati-
bility of national goals at each end of .lhe aid relauonslup: .

The opportunities can be summarized as follows: By improving
the sensitivity of conventional aid approaches to the lenvnronmem,
donor countries and agencies can help develop more vnz?b!e concepts
of development. As a major donor, the United States tn 'parucular
could assume an important role in framing new strategles furp de-
velopment and new policies for protecting the fenwmnmen.l. Che
dominant role of the United States in foreign assistance during the
immediate postwar period eroded as the dOl:lf)l’ community ex-
panded and concepts of development changed. Today, both govern-
ment and business find a common interest in devising .approa(:hes.
strategies, and technologies for improving environmental
responsiveness. '

Business opportunities canno
trol technologies—and products

¢ be underestimated. Pollution con-
and processes for combating, abat-
ing, or mitigating environmental degradation—may creale new mar-
ket opportunities of significant proportions. us. firms have‘already
moved ahead in this area. To the extent that aid policy reinforces
the demand for improving environmental conditions in developing

countries, important commercial opportunities could be realized.

By far more important are the opportunities for positive diplo-
protection can have important

macy. A posture of environmental s or
global payoffs. Projecting U.S. interests beyond strategic an(':': military
terms to encourage and facilitate support for life-enhancing prop-
erties—for both the global and local environment—can be reg;u:ded,
in itself, as a supportive political move. In other words, environ-
mental sensitivity could provide not only goodwill but, more impor-
tant, improved strategies for development buttressed by expanded

technological and commercial opportunities.
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