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INTRODUCTION 

The debate initiated by The Limits to Growt~/ makes it 

worthwhile to restate a rather obvious point. Within an over-all 

'crustal abundance', natural resources are. schedules (variables) 

. **I in relation to their prices and costs of production.-- These 

schedules can shift upwards to a considerable extent as a result 

of continual scientific and technological innovations. Rising costs 

and prices now, and innovations in the future are likely to provide 

adequate resources for development in the long run. 

2. However, the prospects for a long run relative abun-

dance of natural resources, whether arable land or minerals for 

example, are beset with discontinuities. The supply responses of 

certain types of resources to scientific and technological innova-

tions may be uncertain or inadequate. The innovations themselves 

may be discrete and unpredictable in their occurrence. Short-term 

shortages can occur as in 1973-76. While these shortages apply 

globally everywhere, the developing countries suffer more from them 

as they lack both politic~! and economic bargaining power vis-a-vis 

the developed countries. 

!:I 
**I 

For details, see Annex I, "Doomsday? Cornucopia? Or Just Hurdles?" 

"In effect, the real-cost curve for many basic resources, both 
renewable and non-renewable, appears to be rising as production 
presses against some of the natural constraints inherent in the 
earth's resources and capacities. Technological advances could 
prevent or stall cost increases; unfortunately, advances of the 
magnitude needed do not appear to be forthcoming. With continued 
rapid growth in consumption, rising real costs are almost cer
tainly inevitable." 
Lester R. Brown, The Twenty Ninth Daz, (W.W. Norton & Company 
Inc. N.Y.) 1978, p. 260. 
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3. The impact of global shortages on the developing 

countries whenever they occur as in the case of fertilizers in 

1974,is rendered vastly more serious by their internal inadequacies 

which arise from the large scale resource degradation to which they 

were historically subjected. In the Asian context, non-agricultural 

economic activities in the past which were mostly resource-exploi

tative in character did not have a built-in provision for husbandicg 

or restoring their resburce base. Even in their agricultural acti

vities, land-water-soil management did not receive adeq~~te atten

tion due to their neo-feudal land-ownership structures, inadequate 

political and administ~ative accountability, and prevale~cc of 

land-use patterns which made land-development practices relat~vel:• 

less attractive from the private ·enterprise point of view. T~1eir 

practice of producing for a market ·which largely reflected the consu-· 

mer preferences of the well-to-do made inordinate and exhaustive 

demands on scarce resources which could have been used more econo

·mically and with a more adequate provision ear-markeJ fvi· their 

renewal, had they been spent on alternative purposes of a socially 

more satisfying nature. Historically, there has been a large con-

J· ?entration of population in the Asian countries. The size of the 

population and the growth of income in recent years h~ve also been 

causing pressures on their 'carrying capacity'. What should t~ey 

do under these aonditions? Conditions of resource senility; in

adequate availability, or in some cases sheer non-availability, of 

scarce resources; and simultaneously growing demands for thes3 very 

resources owing to the inexorable dynamics of their inte~nal growth? 

In other words, given this adverse conjuncture,how do they make 
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***I their growth process SUSTAINABLE?---

4. Three development practices, if widely adopted, may 

prove useful in this connection. These are: 

restructuring the patterns of resource deployment 

and resource use by changing the composition of output 

and income; 

adopting innovative and ~aginative resource management 

practices and associated policies; ~nd 

absorbing the large idle labour force in the mair~tream 

of productive activities. ,. ,-· 

5. Apart ftom sustainability of growth from the stand-

point of naturai resource and environment management, the other 

imperatives of development in the Asian countries seem to be: 

need orientation of development programmes n'ot only 

through'employment and income creation for the low-end 

income groups but by promoting their access to public 

services in the fields of nutrition, health, education, 

etc. 

endogenous generation of develooment impulses, including 

internalization of e~ternal impulses; 
t• ' 

***I ,-,-- SustainabU.ity is gaining acceptability even in the resource-
rich developed countries. For instance, Lester R. B~own 
observe& "Throughout the modern era, the objective of economic 
policy has been growth. Only in a minority of countries has 
the enthusiasm for growth been seriously tempered by concerns 
for the distribution of its benefits. But now that h~an needs 
are outstripping the carrying capacity of biological systems and 
oil reserves are shrinking, growth as the dominant objective of 
economic policy will be forced to give way to sustainability." 
The Twenty Ninth Day, Op. cit., p. 259. 
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self-reliance acquired over time through a process of 

homogeneization of the society (economy) rather than 

through fiat and autarchic practices; and, 

structural transformation through appropriate techno-

logization, modernization and reorientation of insti-

tutions with a view to making them socially more 

responsive and accountable. 

6. The purpose of this Paper is to underscore the need 

for a development policy which is informed by the above considera-

tions of sustainability, need orientation, endogeneity, self-

reliance and structural transformation. While no formal attempt 

is made to provtde a strategy of development which incorporates 

these features systematically~ certain pq~ters are given in that 

direction as appropriate. Principally, the Paper is. concerned with 

presenting an overview of··environment and development as a background 

to such a strategy. 

7. The overview attempted here is selective rather than 

comprehensive or aggregative. Examples drawn from country experiences 

are given selectively to illustrate development practices which are 

environment degrading or enhancing in their effects. The Paper is 

divided into four parts. Part I deals with population, the structure 

of production, and the associated phenomena of inequality, povetty 

and unemployment. Part II is devoted to an examination of the profile 

of productive resources in relation to the development process and 

development practices of countries with focus on environmental 
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depredations such as desertification, soil erosion, deforestation, 

and problems connected with water, fisheries, and energy. Part III 

provides examples of environmental pollution and includes a selective 

description of the effects of urbanization on environmental health. 

Part IV is concerned with certain likely trends in development and 

environment of the countries of Asia and the Pacific, in some cases 

ranging upto the year 2000. It also contains a brief discussion 

of the nature of development planning practices which might become 

more conducive to sustainable growth. 

8. The text of the Paper is followed by five annexes. 

Annex I describes briefly the debate on global resource availabi

lities for development purposes. Annex II makes a tabulcr p~esen

tation of the twenty-two dimensions of population outlined by Lester 

R. Brown. Annex III comprises an analysis of the factors which 

limit access of the low-end income groups to public services. 

Annex IV presents a few charts relating to a framework of deve:.vp

ment planning in which the nature of the relevant environmental 

factors is explicitly identified. Annex V contains statistical 

tables to which a reference is made in the text. 
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i•' 

PART -- I 

POPULATION AND STRUCTURE OF PRODUCTION 

with focus on 

INEQUALITY, POVERTY AND UNEMPLOYMENT 
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1.1. Environment is the interaction between man and nature. 

The impact of human population on environment is governed by 

two sets of factors: the demographic characteristics of popula-

tion and the patterns of living. The existing size of population 

and its rate of growth partially determine the extent and inten-

sity of exploitation of the natural resource endowments. The 

level of income and its gro~vth rate, the composition of the goods 

and services produced in the course of generating income and its 

inc~~ments, the choice of technology for their production, the 

framework of attitudes and institutions (political, economic, 

social and cultural) prevailing in a society and their evolution 

in time - which all happen to be components of the patterns of 

living - also determine the magnitude of resource exploitation. 

1.2. On current indications, the growth rate of population is 

expected continually to decrease over time reaching the zero 

limit in the next 150 years or so; as a resu:t, the total popula-

tion is ex~ected to become stationary. So, as the impact of popu-

lation on the environment will intensify in the near future, it 

will reach a maximum eventually. However, the impact of the 

patterns of living is expected to grow indefinitely as the rate 

of socio-economic development continues, and in point of fact, 
,, j 

accelerates. Hence, over time, the factors relating to patterns 
'•/ '::· 

of_living acquire an increasing role in determining the level and 
· · rc 

intensity of re~ource exploitation. While increased amounts of 

re~roducible capital are accumulated in the course of socio-economic 
' 

\ ,;.,· 
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development, expanding possibilities of replacine natural resources 

by reproducible capital may arise; but the replacement may never 
. :,·, 

be complete for the simple reason that natural resources are an 

essential input of reproducible capital for~ation. Increased 

quantities of reproducible capital will require increased amounts 

of natural resources as inputs, though not always proportionately. 

lienee, regulating the rate of natural resource e~loitation with 

a view to maintaining a pruder.t manage~ent of the environment is 

predicated on choosing such patterns of livin~: as rill make mini-

mal demands on scarce natural resources. If, at the same time, 

successful attempts are made to contain the growth rate of popu-

lation so that its size can be stabilized as early as possible, 

the chances for setting in motion prudent environment management 

practices on a continuing basis lvill improve. 

1.3. Apart from the nature and rate of socio-economic develop-

ment, patterns of living are closely related to changes in human 

resource development. Unemployment, inequality of income and wealth 

and poverty enter as the key variables in this relationship. These 

three phenomena denote low quality human resources and, in them-

selves, constitute human environmental degradation, often caused 

by the large size of population, high birth rates and high death 

rates, low levels and uncertain rates of socio-economic development which 

such as they are, are resource-profligate, and consequent in-

ability to undertake efficient resource management for the benefit 

of development, and the attendant indifference to initiate prudent 

environment management practices. 
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1.4. Part I of the Paper, therefore, reviews the population 

position and the production structure of economic growth (as 

a proxy for patterns of living) in selected Asian countries. It 

also examines selectively the phenomena of inequality, poverty and 
d _j ,_ J 

unemployment as factors impinging on human environment. The 

three sections in this part deal respectively with population, 
i '! 

structure of production, and inequality, poverty and unemployment • 

. ' 
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Section I 

POPULATION 

Certain Facts 

I.l.l. In 1977, the total population of the thirty 

eight member and associate member countries of ESCAP in the Asian 

and Pacific region±/ was approximately 2.25 billion or about 56 

per cent of the world population estimated at 4.0 billion. China, 

India, Indonesia, Japan and Bangladesh were the five largest on the 

basis of the size of their populations at 866; 625; 143; 114; and 81 

millions respectively. From the point of view of the size of their 

geographical territory, however, the five largest countries are 

China, Australia, India, Indonesia, and Iran with 9.6; 7.7; 3.3; 

2 2.0; and 1.6 million Km , respectively. Apart from the two city 

states of Hong Kong and Singapore and the island country of Maldives, 

2 the highest densities per Km are found in Bangladesh, Republic of 

Korea, Japan, Sri Lanka, and India at 559; 370; 306; 213; and 190 

respectively. The growth rate of population ranged during 1970-76 

from a low of 1.3 in Japan to a high of 4.1 in Maldives. Excluding 

Japan, countries with growth rates of population below 2.0 were 

Australia (1.6); China (1.7); Indonesia (1.8); New Zealand (1.8); 

Republic of Korea (1.8); Singapore (1.6); and Sri Lanka (1.7). 

Further details are given in Table A.V.2 --Statistical Tables. 

!/ See Table A.V.l, Statistical Tables for the list of member and 
associate member countries of the Economic Commission for Asia 
and the Pacific (ESCAP) as on 1 June 1979. 
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FlGURE ·1 · The coneentration of population, l'70 

,·J, 

Source: J.E. Spencer and William L. Thomas. Asia, East by Sou!h: 
A Cultural Geography, (Wiley, 1971), p. 25. 

. . . ... ,. ~ 
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At growth rates of 1970-76, the doubling time for popula-

tion with the highest densities is estimated at 33 years for 

Bangladesh; 38 years for the Republic of Korea; 53 years for Japan; 

2/ 41 years for Sri La4ka; and, 33 years for India.-

Decreasing Birth Rates 

I.l.2. There is evidence to show that in several C0"~~-J-

in the region birth rates have been declining in recent years 

(1960-1975) as given in Table 1 below. This decline is conGistent 

with world-wide trends of population. In the developing countries 

as a group, the crude birth rate declined from 42.9 in 1969 to 39.C 

in 1975; the crude death rate declined from 17.0 in 1969 to 15.1 i~ 

1975; and the rate of natural increase of population declined fr: 

2.6 in 1969 to 2.4 in 1975. In the developed countries as a group, 

the crude birth rate declined from 18.0 in 1969 to 17.3 in 1975; 

the crude death rate increased from 9.1 in 1969 to 9.3 in 1975; 

and the rate of natural increase of population decreased from 0.9 

in 1969 to 0.8 in 1975. For the world as a whole the crude birth 

rate declined from 32.0 in 1969 to 30.0 in 1975; the crude death 

rate declined from 13.3 in 1969 to 12.3 in 1975; and the rate of 

natural increase declined from 1.9 in 1969 to 1.8 in 1975.1/ 

11 

11 

Developing countries as a whole have a female life expectancy 
at birth of about 55; total fertility rates averaging about 
5.3 children per woman; and crude birth rates of about 37 per 
1000. This combination results in a growth rate of approxi
mately 2.3 per cent, doubling the population every 30 years. 

Source: United Nations, Selected World Demographic Indicators 
by Countries, 1950-2000, May 1975. 
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Table 1 

CRUDE BIRTH RATES FOR THOUSAND POPULATION 

1960 1975 

Bangladesh 51 46 

China 31 26 

Hong Kong 35 18 

India 44 36 

Indonesia 47 40 

Jcpan 18 18 

Pakistan 49 47 

Philippines 45 36 

Republic of Korea 41 24 

Singapore 38 18 

Sri Lanka 36 27 

Thailand 46 34 

Source: World Bank, World Development Report, 1978, 
pp. 104-105. 

The decline in birth rates is attributable to active prac

tices of population planning followed recently in these countries.i/ 

i/ "The apparent decline in the birth rate of China between 1970 and 
1975, the most rapid of any country on record, may be family plan
ning's greatest success story. China's achievement is a hopeful 
sign, not only because the crude birth rate dropped from an esti
mated 32 to 19 in a five year period of concerted effort, but also 
because China represents one-fifth of humanity. It indicates what 
a government committed to reducing fertility can do when it attacks 
the problem on several fronts simultaneously." 

"Virtually every country in East Asia has a dynamic and highly 
successful national planning program. Japan, South Korea, China 
and Hong Kong invariably rank among those countries cited as 
models of family planning." 
11The other two sub-regions - South Asia (principally the Indian 
sub-continent) and Southeast Asia (the region from Burma to the 
Philippines, including Indonesia) - have brought their population 
growth rates down slightly. India's birth rate inched slowly 
downward while a more marked decline took place in tiny Sri Lanka 

(Cont 'd page 15 ) 
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I.l.3. The decline in the birth rates is a welcome sign, 

and efforts to bring them down further and P'laintain them at low 

levels ~nould not only be continued but intensified in several 

directions such as 

Continuous and augmented provision of family planning 

services; 

satisfying basic social needs for adequate nutrition, 

reduced infant mortality, housing, health and education; 

educating all social and income groups on the effects 

of large families and rapid population growth on the 

individual, the family, and society at large; 

the provision of alternative careers' to motherhood and 

equal rights for women; 

4/ (Cont' d) - during the five-year period as both contributed to the 
over-all drop in South Asia. The decline in Southeast Asia 
reflects modest declines in Thailand, Indonesia, and the Philippines, 
where family planning rrogra~s seem to be gathering momentum 
during the mid-seventies. Rep~rts from Indonesia in 1976 indicate 
remarkably expanded re~eptivity to family planning in much of Bali 
and Java." 

"The Japanese birth rate, which fluctuated within the narrow 
range between 18.9 and 18.6 from 1970 to 1974, dropped to 17.2 
in 1975 to 16.6 in early 1976." 

"A survey of Japanese women conducted every two years by the 
Population Problems Research Council, shows that for most women 
the ideal number of children is dropping ~harply. As recently 
as 1971, 33 per cent wanted to have two children, but, by. 1975, 
40 per cent' felt twe was the right number, and the perc·entage of 
Japanese desiring three or more meanwhile decreased accordingly. 
The desire· of younger women for smaller families, ·combitt~a with 
the shrinkage of age groups entering the reproductive years, may 
lead to a precipitous fall in the birth rate in the upcoming 
years, moving the country quickly toward stability." 
Lester R. Brown, Population Trends: Signs of Hope. Signs of 
Strest, Worldwatch Paper 8, p. 5 and p 14. 
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the reshaping of national economic and social 

policies to encourage small fa~ilies; 

increasing the productivity of small holders in the 

rural areas, and expanding earning opportunities in 

the urban areas for low income groups; and, 

putting greater stress on more equitable distribution 

of income and public services in the drive for 

greater economic growth. 

Declining Birth Rates and Other Social Indicators of Development 

1.1.4. For, in the experience of selected countries of 

Asia, the reduction in birth rates has· 'been found to be associated 

with improvements in health related indicators··like a decline in 

crude death rates, an increase in life expectancy, a reduction in 

infant mortality rates and a decrease in the number of inhabi

tants per physician; ~t is also associated with nutrition-related 

indicators of an increase in daily calorie consumption per capita 

·and an i.ncrease in daily protein consumption per capita·;· with 

education related indicator of an increase in adult literacy; and 
., ' '' \ 

with urbanization-related indicator of a reduction in t~~ per 

cent of labour force in· agriculture::.•.: Data relating to ·:hanges 

in the values of these ·social indic~tor~'iri'tw:elve Asian'countries 
. . ' ' ' . ~- ~ ~ 

for varying periods between 1960 and 1975 ar.e giv!at\'irl'Table 2 
j),'• .. 

! J..'. 

. ~ ' 



- 17 -

below.1/ (For details see Table A.V.3, Statistical Tables). 

1/ Similar "correspondence" between crude birth rates and a few 
other social indicators is found for a sample number of 
countries in 1970. 

I i 

Number of : CBR CBR CBR CBR Less Social Indicators Countries I Over 45 40-44 30-39 than 30 

Health 

Infant Mortality 34 128 84 61 20 

Life Expectancy 43 46 57 64 68 

Education 

Literacy 39 33 57 78 80 

Urbanization 

Adult Male Labour 
Force in Agri-
culture 46 77 64 45 15 

Source: Robert s. McNamara, Address -to the Massachusetts Institute 
of Technology, (1977), p. 23. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
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Table 2 

CRUDE BIRTH RATE AND SELECTED OTHER SOCIAL INDICATORS IN TWELVE 
ASIAN COUNTRIES: CHANGES IN 1960-75 

Change 
in Crude 
Birth 
Rate 

- --~-- ---~-

Bangladesh -5 
China -5 
Hong Kong -17 
India -8 
Indonesia -7 
Japan 0 
Pakistan -2 
Philippines -9 
Republic of Korea -17 
Singapore. -20 
Sri Lanka -9 
Thailand -12 

* Data for 1960~1974 
** Data for 1967-1974 

*** Data f9r 1960-1970 
**** ;Qata for· ·1960 ... 1975 

***** Data for 1970-1974 
N.A. Not Available 

Change 

Crude 
Death 
Rate 

-7 
-7 
-2 
-6 
-6 
-1 
-7 
-5 
-5 
-3 
-1 
-7 

in Health Indicators Nutritional Change 

I Daily .. Daily Pro-
Life I Infant 

Inhabi-
Calorie tein Con-

Expect- Mortality tants per 
Consump- sumption 

- I 

Rate Physi- tion per per capita ancy cian* 
Capita** in Grains 

** 

+3 N.A. N.A. +10 +1 
+11 N.A. N.A. N.A. N.A. 

+7 . -23 -1,610 +90 +10 
+8 -17 -1,640 +160 +3 
+8 N.A. r~2,840 +390 +8 
+7 -21 -50 +92**** +10 
+9 -29 -7,030 +200 +5 
+9 -13 N.A. +10 +0 
+8 -20 -990 +240 +3 
+7 -21 -1,000 +310 +8 
+7 -12 +1,795 -270 -6 
+9 -22 +730 +70 +1 

Change in 
Education 

Adult 
Literacy 

Rate 

N.A. 
N.A. 
+19 
+12 
+15 

+1 
+5 

+15 
+21 

+6**·;** 
+17 
+14 

Sources: World Bank, World Development Report 2 1978, pp. 75-113. 
Asian Development Bank, Key Indicators of Developing Member Countries of ADB, 1978, pp. 6-7. 
Japan Statistical Yearbook, 1978, p. 528. 
UNESCO Statis~ical Yearbook, 1977. 

Change in 
Urbanization 
Per cent of 
Labour Fore; 
in Agricul-
ture*** 

-1 
-7 
-4 
-5 
-9 

-13 
-2 
-8 

-15 
-5 
-1 
-4 
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1.1.5. A few examples dr3wn from the experience of some 

Asian countries are given below to illustrate further the relation-

ship of birth rates ·and fertility rates to other.social indicators 

of development described in Table 2 or to their underlying economic 

and social policy variables. 

Data relating to urban-rural differentials in marital 

fertility in Indonesia for 1973 show that there is like~y to be 

a substantially lower rate of fertility in the younger child-bearing 

age groups of women in urban·areas than in rural areas. 

Table 3 

INDONESIA: URBAN-RURAL MARITAL FERTILITY 
DIFFERENTIALS, 1973 

Age Group Urban Cumulative Fertility Rate as Percentage of Rural 

of Women West Java Central East Sumatra Sulawesi Java Java 

15-19 66 55 66 45 91 

2Q-24 86 78 82 72 88 

25-29 91 85 88 84 88 

30-34 94 87 88 87 88 

35-39 96 87 86 87 87 

40-44 97 86 86 88 88 

45-49 97 86 86 88 88 

Source: Unpublished paper on "Interrelationship between Population, 
Growth and Development~' ESCAP (1976, Mimeo) p. 31. 

There is evidence from Indian experience that education 

of the wife and husband reduces fertility generally and that the 

education of the wife has a greater influence than the education 

of the husband. 

-·--
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Table 4 

FERTILITY BY EDUCATION IN URBAN INDIA, 1960-616/ 

Education Level 
I Average Number of Children Born 
. Education of 

Illiterate 

Below Primary 
•, 

Primary 

Middle Schoo1 

Matriculation 

College 

Total 

Wife Husband 

6:65 7.04 

6.90 6.19 

6.57 6.50 

5.04 6.63' 

4.58 6.53 

2.01. 5.54 

6.54 6.54 

The Kerala State of Indi~ which is generally known to 

have the highest level of education in India had the lowest rural 

birth rate of 31.3 in 1971 compared with 38.9 for the country as 

a whole. The rate was in fact ... ery close to the urban birth rate of 

29.6 in Kerala which itself ':·:as slightly below the national average 

of 30.1 for ur,ban areas.l/ 

,, 
Sri Lanka also bears out the conclusion that education 

"• 

of women t·ends to redg.ce fertility. . .. 

' { \-

·: '': I ; 1' f l 

~I' ll Unpublished pa~~r ~ ·~. _ill. , pp. 32-33. 

,,: 
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Table 5 

SRI LANKA: AVERAGE NUMBER OF LIVE .BIRTH BY 
EDUCATION, 1971 

Educational Level 

No schooling 

Grade 1-4 

Grade 5-9 

GCM (0) Level 

GCM (A) Level and Above 

Average Number of Live Births to 
Women in the Age Group of 45-49 

Years 

s. 97 

5.76 

5.08 

4.09 

3.24 

Source: Unpublished Paper,~· cit., p. 22. 
I: 

The impact of the size of income on annual birth rates 

in India in 1961-62 is illustrated below • 

. Table 6 

ANNUAL BIRTH RATE BY SELECTED FRACTILE GROUPS OF 
PER CAPITA MONTHLY· EXPENDITURES, INDIA, 1961-62 

Fractile Group Urban Rural 

15-20 41.21 42.98 

35-40 35.99 32.62 

55-60 31.56 ·33 .. 64 

75-80 25.79 33.91 

95-100 14.95 20.39 

Source: Unpublished Paper,~· cit., p. 34. 

A more recent survey in the Delhi Metropolitan Area in 

1969 also shows similar influence of income levels on the total 

fertility rate. 
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Table 7 

TOTAL FERTILITY RATE BY INCOME: DELHI, 1969 

Monthly Household Expenditure in Rupees Total Fertility Rate 

Below 100 4.28 

100-199 6.01 

200-299 6.06 
'J'' 

300-399 5.96 

400-499 6.61 

500-749 5.09 

750-999 ' 4.43 

1000-1499 4.17 

1500 and Over 4.17 

Source: Unpublished 
'I 

Paper, Q£. cit., p. 34. 

I.l.6. Some general conclusions about the inter-relation~ 

ships of birth rates and fertility rates on the one hand and selected 

sQcJal indicators of development on the other have been arrived at 

on the basis of empirical research on developing countries. They 

are reproduced below. 

a) In regard to the impact of nutrition and ·health on 

birth rates, it was observed "Of the known or suspectep relationships 

among health and nutrition factors on the one hand and fertility 

outcomes on the other, considerably more is understood about biolo-

gical links than about behavioral ones. For particular individuals, 

·,the biological dependencies of fecundity and fertility on nutrition, 

health, and lactation can vary a great deal. For groups of indivi-

duals, however, a negative relationship between health and nutri~ 

tional status, and fertility measures clearly emerges. It is 
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therefore clear that the behaVioral factors are considerably more 

important at the population level. n 

b) On the effect of decfining infant mortality on the 

birth rates~ a tentative conclusion is: "With all their deficiencies, 

about half the studies contain evidence that the reproductive res-

ponse of mothers is sufficient to maintain a nearly constant or even 

diminishing surviving family size-while adjusting to lower child 

mortality. 11 

c) On education, "sufficient evidence does exist to 

suggest that greater exposure :to schooling will, in the main, 

ultimately result in decl,ining fertility~lt 

d) Regarding the role of women, the World Population 

Plan of Action declares that more moderate fertility levels .could 

be achieved in developing countries through "the full integt;ation 

of women into the development process, particularly by means of 

their greater participation in equcation, social, economic-and 

political opportunities,_ and especially by means of the removal 

of obstacles to their employment in the non-agricultural sector 

where possible." 

e) On the effects of a more equitable distribution of 

income and wealth, "Redistribution of income could affect fertility 

significantly. The qualifications are: The fertility-reducing 

effects would probably come about only after a decade or more, and 

:~over~ents are not likely to undertake redistribution of income 

_just to·reduce fertility. '"But ·the time span is not long in compari-,, ., 

son with other "structural" socio-economic change that may be 
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fundamental in determining fertility. And even if governments 

may not undertake redistribution for fertility reduction alone, 

the added factor that redistribution could influence fertility 

significantly might make redistributions more likely. Furthermore, 

some particular sorts of redistributional policies are likely to 

be more effective than others. For example, redistribution which 

increases access to education among poorer people may·be expected 

to reduce fertility directly by way of the education and indirectly 

f d 
.. 8/ by way o the economic development which education spee s up. -

Inadequacy of Birth Rate Decline 

1.1.7. Though it ~~n be seen from above that birth 

rates in Asia show an unmistakably downward trend and the socio-

economic policy actions initiated for achieving it have been proving 
-f_l' 

j ~ -, 1 

effective, it must be stated that the reduction in birth rates 
. :' i- '.! ,·(_-' 

has been inadequate. Under assumptions ~hich are reasonably close 

to reflect the existing situation in Asia of female life expectancy 

at birth of 55; average total fertility of 5.3 children per woman; 

and crude birth rates of about 37 per thousand; and the resulting 

growth rate of 2.3 per cent, reaching replacement levels of fertility 

will require, at current mortality rates, a reduction in the total 

fertility rate to 2.6 and crude birth rate to about 20 per 1000. 

Data in Table 1 show.that crude birth rates in Hong Kong, Japan 

and Singapore have declined to the stipulated level of 20 per thousand. 

Ronald G. Ridker (ed.) Population and Development, The Search 
for Selective Interventions, A Resources for the Future Book, 
(Johns Hopkins) 1976, pp. 236, 288, 178, 321 and 76. Also see 
Annex II for a tabular presentation of population to 22 other 
dimensions of development. 
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For countries with largest populations in Asia, excluding Japan, 

birth rates have, however, been in the neighbourhood of 35-40. 

The inadequacy of decline in birth rates is confirmed by data on 

total fertility and gross reproduction rates i/ for the twelve 

countries under reference, given in Table 8. The data relating 

to the assumed year when a net reproduction rate of 1.0 is reached 

by these countries show that none of them will achieve it during 

the remainder of this century. 

1.1.8. The date on which NRR of 1.0 is reached is 

important from the point of view of the euentual size of stationary 

population. For instance, it is projected that if India were to 

attain NRRof 1.0 in the year 2000, its ultimate stationary popula-

tion will be 1,400 millinns; if reaching NRR of 1.0 is postponed 

until the year 2020, the size of its stationary population will be 

2,000 millions; similarly for Bangladesh an NRR of 1.0 in the 

year 2000 will lead to7~ltimate stationary population of 245 

millions; if, however, the date is postponed to the year 2020, 

its stationary population will be 400 millions. The population will 

continue to grow beyond the date when NRR of 1.0 is reached because 

the high birth rates of the past " have produced an age distribu-

tion with a relatively high proportion of persons currently in, 

or still to enter, the reproductive ages. This in turn will result 

in more births than deaths until the population changes to the older 

age distribution intrinsic in the low birth rate. Thus, even at 

~/ The gross reproduction rate is viewed as a part of the total 
fertility rate. 
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Table 8 

TOTAL FERTILITY RATE AND GROSS REPRODUCTION RATE 
IN TWELVE ASIAN COUNTRIES 

1 Total Ferti-

1

, lity Rate 
1975 

Bangladesh 6.6 
*·,_ .• 1 .. ;' 

China 3.8 

Hong Kong 3.0 

India 5.,7 

Indonesia 5.5 

Japan 2.2 

Pakistan 7.2 

Philippines 6.4 

Republic of Ko·rea 4.0 

Singapore 4·-~ 
Sri Lanka 4.2 

Thailand 
t 

6.3 

Gross Repro- Assumed Year in 
duction Rate Which Net Repro-
1970-1975 duction Rate of 

1.0 is Reached 

3.52 2035 

1.84 2005 

1.47 2005 

2.80 2020 

2.70 2020 

1.05 2005 

3.50 2035 
" 3.10 2015 

2.01 2005 

1. 35 2005 

2.05 2010 

3.10 2015 

Sources: World Bank, World Development Report, 1978, pp. 104-105. 
United Nations, The World Population Situation in 1977, 
pp. 105-106. 

I I 

replacement-level fertHity, the population does· not become 

stationary until the age structure stabilizes, which takes- -60 

to 70 years."101 

,, ' 
'',l 

1.1.9. The• large increases .in tlle popul:ation of the Asian 

region which are projected for the·future, ,and in a sense are in-

evitable, barring calamities of a global orde~ are certain to exert 

intensified pressure on natural resources such as croplands.for 

lO/ McNamara, Op. cit., p. 9. (See Table A.V.5 Statistical Tables 
for percentage of population by age interval, 1975). 
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agriculture which may also be encroached on by growing non-agricul

tural utilisation of land; grasslands for growing numbers of live

stock, fisheries for protein; forestry for fuel and timber; water 

for irrigation, industrial uses and drinking, and energy for every 

conceivable economic operation; Most of .these are already in short 

supply owing to the existing large size of the Asian population 

and growing tempo of economic activity. An indication of the large

ness of the size of population is given by comparative data on 

densities in broad regions of the world in 1976. 

Table 9 

POPULATION DENSITY FOR BROAD REGIONS OF THE WORLD, 1976 

Region Density per Km2 

Africa 14 

America 14 

Asia 84 

Europe 96 

Oceania 3 

USSR 11 

Total World 30 

Source: United Nations, Demographic Yearbook, 1976, p. 115 

It may be noted that except for Europe, the densitY of Asia is 

the highest in the world. However, the resource-draft implications 

of such high density are more se~ere for Asia than for Europe 

because of 
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a history of exploitation of natural resources of 

Asia for thousands of years in the past; 

a low level of reproducible capital accumulation; 

little margin of income over consumption which in the 

case of certain countries tends to be negative 

occasionally; and. 

the currently increasing rate of economic activity, 

which in the absence of adequate reproducible capital, 

tends to be excessively natural-resource oriented. 
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Section II 

STRUCTURE OF PRODUCTION: SIGNS OF STRESS 

Types of Resource Constraints 

I.2.1. The modest achievements of the countries of Asia 

in population planning as discussed in Section I gain a great deal 

of development significance when viewed in relation to their rather 

impressive record of socio-economic growth pe~formance in recent 

years and the ass~ciated structural change ~n sectoral composition 

of income. Together, they raise signs of cautious hope for further 

deve&opment and human betterment in genera~~· None the less, these 

.·signs of hope are tempered by certain signs pf st£ess which a~e 

indicative of emerging short-term or long-term resource constraints 

on development and are currently. being experienced by the countries 

of Asia, indeed the world as a whole. These signs of stress may, 

for the sake of convenience of analysis, be classified into four 

11/ categories:-- those that are 

a. diminishing returns oriented; 

b. socio-economic structure oriented; 

c. natural resource depletion or degradation oriented; and, 

d. pollution oriented. 

The nature and scope of category (b) will be analysed in section III, 

of this part of the Paper under the rubric of inequality, poverty·and 

unemployment. Part II deals with category (c) and Part III with 

category (d). An attempt is made in this section to illustrate the 

11/ These four categories are not mutually exclusive because the 
resource constraints derives from a system of scarcities which 
are interlinked as in the case of soil-erosion, over-grazing and 
desertification caused either by man-made or natural factors. 
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points of stress caused by the operation of diminishing returns 

with special reference to the Asian ·countries af.ter·:·q· brief account 

of the growth performance of these countries. 
I-· 

,-,,.. 

Growth Performance 

1.2.2. In spite of marked differences in the growth 

'performance of individual Asian countries during the last two decades, 

with growth r~t~s of inc6'me generally lower in the low-income countries 

of. South Asia, the over-all performance at an annual average rate of 

·growth of over ·4.5 per cent has been creditable. Contrasted· with 

the experience of these countries before 1950, it representi; ~f -sub-

stantial improvement o~er their historical record. It also ·compares 

·quite favourably with the growth rates of a little over '3.0 per cent 

· · achieved by the now developed countties ove·r the period of their 

i~dustrialization. 

I.2.3. The following features of the growth performance 

of Asian countries stand out for the period 1960-1976. 

Barring non-availability of data for a few countries, 

there was none among the 26 Asian countries listed in Table A.V.6 

(statistical Tables) which had registered a negative_growth rate 

d~ring the period; 

'·. , ... In both sub-periods, 1960-1970 and 1970-:-76 for .. which 

da·ta· are given separately, 9 countries viz. China, Hong ~ong, Iran, 

Japan, Malaysia, Philippines, Republic of Korea, Singapo~e a~d_ 

Thailand experienced growth rates of gross domestic product.--:.s.ubstan-
\;. 

tially over 5 per cent per annum;· 
: , r. 
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Growth rates of 10 per cent or more were recorded by 

three countries during 1960-70. Hong Kong 10 per cent; Iran 11.3 

per cent; and Japan 10.5 per cent; 

The·re were six countries viz. , Bangladesh, Burma, 

Democratic Kampuchea, India, Nepal, and New Zealand whose rate of 

growth in the two sub-periods did not reach 4 per cent, with fluctua

tions in the range of 1.6 and 3.9. 

I.2.4. From the standpoint of sectoral growth rates of 

incomes, 

As expected, agricultural growth rate in these countries 

was less than the over-all growth rate except in Malaysia during 

1960-70 when its agricultural growth rate of 6.8 exc~eded its over

all growth rate of 6.5 per cent; 

Agricultural growth rates were negative in Hong·Kong 

both during 1960-70 and 1970-76; 

The highest agricultural and industrial growth rates 

were achieved by Iran at 8.1 and 21.4 respectively during 1960-1970; 

Industrial growth rates of over 10 per cent for one or 

both the sub-periods were achieved by 7 countries: Indonesia, Iran, 

Japan, Pakistan, Republic of Korea, Singapore and Thailand; 

Hong Kong, Iran and Japan experienced a growth rate of 

over 10 per cent in service incomes·· in one of the two sub-periods. 

I.2.5. Concerning structural change during 1960-1976 as 

shown by data given.in Table A.V.7. (Statistical T~bles) 
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the relative share of agriculture in the total income 

declined by 10 per cent age points'or more in 7 countries: Indonesia, 

16 points; Iran, 20 points; Japan, 10 points; Malaysia, ll:.'points; 

Pakistan, 14 points; Republic of Korea, 13 points;·and Thailand, 

10 p~ints; 

In the case of Burma, the relative share of agriculture 

rose from 33 per cent in 1960 to 47 per cent in 1976; 

In 10 countries viz., India, Indonesia, Iran, Malaysia, 

Pakistan, Philippines, Republic of Korea, Singapore, Sri Lanka, 

and Thailand the relative share of industry had increased; 

In 5 countries, the relative share of industry increased 

by over 10 percentage points: Indonesia, 17 points; Iran, 26 points; 

Malaysia, 12 points; Republic of Korea, 15 points; and Singapore, 

17 points; 

The relative share of industry decreased slightly in 

Australia, Burma, and Japan; 

The relative share of services rose significantly by 

9 percentage points in Australia and by 12 points in Japan; and it 

decreased by 13 points in Burma; 1 point in Indonesia; 6 points in 

Iran;' li points in the Philippines; 2 poip.ts in the Republic of 

·· ··Korea; 15 points in Singapore; and 4 points in Sri Lanka; 

Typically, the relative share of agriculture ranged 

£rom 2 per cent in Hong Kong and Singapore to 65 per cent in Nepal; 

the share of industry from 8 per cent in Bangladesh to 45 per cent 

in Japan; and the share of services from 25 per cent in Nepal to 

78 per cent in Singapore. 
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Diminishing Returns in Food Production 

I.2.6. Making allowances for individual country differences, 

the continual growth of income of Asia as a whole over the last two 

decades provides an opportunity, however inadequate, for ushering 

in an all-round development programme aimed at socio-economic change 

and eradication of poverty. The success of such a programme as well 

as the chances for sustained future economic growth depend on environ-

mental viability. But there is growing evidence to show that environ-

mental viability is becoming increasingly remote for a number of 

reasons one of which is diminishing returns. Broadly interpreted, 

the profile of diminishing returns can be described as follows. 

I.2. 7. On a global basis, diminishing returns to industrial 

inputs in food production can be seen from the data given in the 

following table. 

Table 10 

PER CENT INCREASE IN FOOD PRODUCTION AND INDUSTRIAL 
INPUTS, 1955-65 

Food and Industrial Inputs Per cent Increase 

Food 34 

Tractors 63 

Phosphate Fertilizer 75 

Nitrate Fertilizer 146 

Pesticides 300 

Source: John P. Holdren, Man as a Global Ecological Force, 
Caltech Population Program, Occasional Papers, 1973, p. 19. 
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Another illustration of diminishing returns in food produc-

tion is provided by the response of world grain production to ferti-

lizer use. Data on these are given in Table 11 for 1934-1976. 

Table 11 

WORLD GRAIN PRODUCTION AND FERTILIZER USEl2/ 

(in million metric tons) 

World Grain World Ferdli- Ratio of 

Period Grain Incre- Fertilizer zer Incre- (b~ to 
Production ment Use ment {d) 

(a) (b) (c) (d) (e) 

1934-38 651 ~ 10 

1948-52 710 59 14 4 14.8 

1959-61 840 130 27 13 10.0 

1964-66 955 115 41 14 8.2 

1969-71 1120 165 64 23 7.2 

1974-76 1236 116 84 20 5.8 

Source: Lester R. Brown, The Twenty Ninth Day, Op. cit., p. 165. 

In South and Southeast Asia, the operation of diminishing 

returns can be seen from data given in Table 12 relating to the 

annual growth rate of area and yield in respect of maize, oil-palm, 

rubber, sugarcane, jute, copra and tea. The annual growth rate (per 

cent) of area has been consistently above the annual growth rate of 

yd.ea.d. 

12/ The diminishing returns to fertilizer use are further exemplified 
by a USDA study on the response of corn yield to successive doses 
of nitrogen applied to an acre of land in 1964. 

Nitrogen Applied per Acre 

First 40 pounds 
Second 40 pounds 
Third 40 pounds 
Fourth 40 pounds 
Fifth 40 pounds 

Average Gain in Corn Yield per 
ound of Nitro en A lied 

27 pounds 
14 pounds 

9 pounds 
4 pounds 
1 pound 
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Table 12 

ANNUAL COMPOUND GROWTH RATES OF AREA AND YIELD 
FOR SELECTED CROPS IN SOUTH AND SOUTHEAST ASIA 

Crop Annual Growth Rate (per cent) 

Area Yield 

1. Maite 

1955-1965 3.18 1.94' 

1965-1973 1.94 · o·~67 

2~. Oil-palm* 18.75 2.94 

3~ Rubber 2.51 2.47 

4. Sugarcane 1.84 1.36 

5. Jute -0.08 -0.32 

6. Copra 2.29 -0.52 

7. Tea 
~ 

0.06 -o;,~n 

* Data for the crops 2 through 7 are given for 1965-1~71. 
' ... :"''' 

Source: Asian Development Bank, Asian Agric.ult~r~l Survey, 1976, 
pp. 71 and 73. 

. . 

In spite. of exten.sive ad~ptation of HYV in the crop 

production of rice and wheat, the rate of-growth-of the production 
' . . 
of these commodities attributa;bl.e to land area remained substantial 

(around 40 per cent) in South Asia, Southeast Asia and East Asia 

as shown in Table 13. 

) J ._ 1..-. _,·:; ' 

; ': 



Table 13 
'' 

RELATIVE CONTRIBUTION OF AREA AND YIELD TO TOTAL GROWTH 
OF RICE AND WHEAT OUTPUT IN THREE SUBREGIONS OF ASIA 

South Asia Southeast East Asia 
Rates Asia 

' -- Rice Wheat Rice Wheat Rice Wheat 

1955-1965 

Annual Growth Rate of 
Output 2.40 2.16 3.76 29.60 2.19 3.16 

Due Change of Area 1.30 1.42 1.92 20.73 1.03 1.60 

Due Change of Yield 1.08 0.70 1.83 7.40 1.15 1.49 

1965-1973 

Annual Growth Rate of 
Output 2.22 8.83 1.34 -5.80 4.85 -5.49 

Due Change of Area 0.67 3.56 0.37 -7 .05; :, 1.37 -7.11 

Due Change of Yield 1.54 5.09 0.95 1.33 3.42 1.68 

1955-1973 

Annual 'Growth Rate of 
Output 2.32 5.70 2 •. 68 12.48 3.37 -0.78 

Due Change of Area 1.02 2.37 1.23 7.49 1.18 -2.37 
" 

Due Change of Yield 1.29 2.63 1.44 4.66 2.15 1.58 

Source: Asian Development Bank, Asian Agricultural Survey, 1976, 
Op. cit., pp. 347 and 349. 

A measure of relative inelasticity of rice yields in 

respect of fertilizer use is provided by data for selected countries 

on the rates of growth of per hectare fertilizer inputs and per 

hectare yield of rice, given in table 14. 



- 41 -

Table 14 

FERTILIZER INPUTS AND RICE YIELDs!l/ 
(annual co~ound growth rates) 

Country Fertilizer Inputs Yield 

Burma 
1965-1973 21.6 0.7 

India 
1965-1970 19.8 2.4 

Indonesia 
1965-1972 18.1 2.9 

Philippines 
1965-1973 16.0 2.5 

Sri Lanka 
1960-1968 10.4 2.6 

Thailand 
1965-1972 9.8 0.1 

Source: 4sian Development Bank, Asian Agricultural Survey, 
1976, OE· cit., p. 346. 

131 It should not be concluded from these data that fertilizer use in 
the Asian countries has already reached a saturation point. In 
fact, fertilizer consumption in these countries is only a frac
tion of what it is in the developed countries as the following 
data bear out. 

,,, ,.. 

Source: 

FERTILIZER CONSUMPTION PER ACRE OF ARABLE LAND, 
FIFTEEN MOST POPULOUS COUNTRIES, 1972 

Countr Pounds er Acre 

1. Fed.Repnof Gernany 363 
2. Japan 347 
3. United Kingdom 239 
4. France 231 
s. Italy 104 
6. United States 72 
7. U.S.S.R. 40 
8. China 35 
9. Brazil 32 

10. Mexico I 26 
11. India 14 
12. Pakist-an 12 
13. Indonesia 11 
14. Bangladesh 7 
15. Nigeria 1 

FAO, Annual Fertilizer Review, 1972 

What all is implied by the data of Table 14 is that most probably fer
tilizer use in the Asian countries is concentrated in certain areas and 
for the production of specific commodities such that diminishing returns 
have materialized. A more extensive use of fertilizer has potentialities 
for raising the output of crops all around. 
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Diminishing Returns in Fishing and Mining 

1.2.8. The law of diminishing returns has become opera-

tiona! in fishing and mining as well. The Organization for Economic 

Cooperation and Development estimated that in the six years prior to 

mid-1975 the total gross tonnage of the world's fishing vessels 

(with weights of over 100 tons) has grown by more than 50 per cent~ 

but during the same period the world catch of fish had hardly inc~eased. 

In respect of mining, a World Bank analysis of the future 

prospects of iron-mining reports that while present reserves of all 

grades of iron ore are ample, the greatest iron resources of the 

world are in low grade deposits. Leontief observes in The Future of 

the World Economy that lead and zinc are expected to run out by the 

turn of the century, and that some investigators expressed concern 

·about adequacies of other minerals such as asbestos, flourine, gold, 

mercury, phosphorous, silver, tin and tungsten• About diminishing 

returns he says that "The study took into account the fact that even 

in some cases in which mineral resources were relatively abundant 

in physical terms they will be more costly to extract in the future. 

As the more accessible reserves of particular minerals become exhausted, 

the next layer involving higher extraction costs begins to be 

14/ 
exploited.--- Nor can we confidently assume that scientific and 

technological innovations would become operational in a timely and 

United Nations, (Leontief et. al.), The Future of the World 
Economy, (Oxford University Press, 1977), p. 6. 

"' : ·I 
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adequate manner to counteract the operation of diminishing returns. 15/ 

Rising Prices and Costs 

1.2.9, In a more general form, the play of diminishing 

returns can be seen in price movements of essential commodities. ,, 

Though rising prices (in terms of absolute values and money units) 

depend on forces behind both demand and supplY they denote none the 

less that supply increases could not adequately match demand increases 

except by allowing costs of production to rise. Between 1960 and 

1973, the US$ prices of. rice, wheat and soybeans had tripled, except 

for year to year changes around an unmistakably rising trend line. 

Similarly, fertilizer prices rose from 1967 to 1974 by fou~-fold for 

urea, two-fold for potash, four-fold for triple super-phosphate and 

five-fold for phosphate rock. Data on these prices are given in 

TableslS and 16 and they are logically supported by the data on dimi

nishing world food reserves given in Table 17 for 1961 through 1974. 161 

15/ 

16/ 

"Advancing technology, once expected to bail humanity out, can 
not do the job alone. Indeed, returns on the research and 
development of better technologies may be diminishing as well. 
After a generation or two of intensive scientific research in, 
say, agriculture, physics, or medicine, the easy advances 
usually have been made, so comparable gains with later invest
ments will be more difficult. Within agriculture, for example, 
the development of chemical fertilizer and cereal hybridization 
required relatively small investments of time and money, but 
comparable future advances in food production may be far harder 
to realize. In physics, splitting the atom and developing 
solid state physics were landmark breakthroughs, but comparable 
seminal gains in the future may require the lifetime effort of 
thousands of highly trained physicists. Similarly, future 
medical advances as important as the development of vaccines 
and antibiotics are hard to imagine. At any rate, as the heavily 
funded, generation-long search for a cure for cancer shows, 
great leaps cannot be taken for granted." Lester R. Brown, 
The Twenty Ninth Day, Op. cit., pp. 168-169. 

The FAO, however, reported that total cereal stocks had increased 
from 122 million tons in 1975 to 167 million tons in 1977. How
ever, the data are not comparable because the FAO figure is 
based on an aggregate of national carry-over levels at the end 
of national crop years and, therefore,cannot be cpnstrued as 
representing world stock levels qt a fixed point of time. 
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Table 15 

WORLD PRICES OF MAJOR FOOD COMMODITIES, 1960-73 

Rice Wheat Soybeans 
,.Year (US$ for (US$ per (US$ per 

100 lbs.) Bushel) Bushel) 

1960 6.62 1.69 2.27 

1961 5.99 1.77 2.41 

1962 6.62 1.81 2.41 

1963 6. 77 1. 79 2.58 

1964 7.02 1.80 2. 71 

1965 7.21 1.63 2.85 

1966. 7.79 1.69 3.09 

1967 7.80 1. 74 2.93 

1968 8.61 1.68 2.75 

1969 8.44 1.64 2.64 

1970 8.48 1.58 2. 79 

1971 8.41 1.68 3.13 

1972 9.40 1. 75 3.38 

Jan.-Jun. 1973 12.00 2.12 5.35 

Jul.-Dec. 1973 19.00 3.80 6.20 

; 

Source: Le~ter R. Brown, In the Human Interest, 
Pergamon, Oxford, 1974, p. 59. 

.•;,' ), 
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Table 16 

WORLD FERTILIZER PRICES, 1967-74 

IN US DOLLARS PER TON 

I 

Urea Potash \Triple Sup~ Phosphate 
Year Phosphate Rock 

(Europe) (Canada) (U.S.) (Morocco) 

1967 79 26 47 12 

1968 66 24 38 12 

1969 56 22 39 11 

1970 48 32 43 11 

1971 46 33 43 11 

1972 59 34 68 12 

1973 125 43 100 14 

1974 300 45 200 63 
I 

Source: Lester R. Brown and Eric P. Eckholm, By Bread Alone, 

Year 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

Pergamon Press, Oxford (1975), p. 120. 

Table 17 

INDEX OF WORLD FOOD SECURITY, 1961-1974 

(Millions of Metric Tons) 

Reserve 
Stocks 
of Grain 

154 

131 

125 

128 

113 

99 

100 

116 

136 

146 

120 

131 

106 

90 

Grain Equi~ 
valent of Total 
Idled U.S. Reserves 
Cro land 

68 222 

81 

70 

70 

71 

79 

51 

61 

73 

71 

41 

78 

24 

0 

212 

195 

198 

184 

178 

151 

177 

209 

217 

161 

209 

130 

90 

77 

69 

66 

55 

62 

69 

69 

51 

66 

40 

26 

Source: Lester R. Brown and Eric F. Eckholm, By Bread Alone~ 
Pergamon Press, Oxford, (1975), p. 60. 
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The world food reserves as days of annual consumption decreased 

from 95 in· 1961 to 26 in 1974. These data on price and reserve 

trends acquire a high degree of poignancy and urgency for a contain-

ment policy of development when they are viewed in relation to a 

projected deficit of rice, wheat and.maize for ten Asian countries 

at 29 million tons in 1985 on the a~.sumption of high agrichltural 

growth in these countries which figure, however, rises to 46 million 

tons if low agricultural growth in these countries were to be assumed. 

For details, see Table A.V.8. (Statistical Tables). 

The price trends of minerals are none too comforting 

either. Data on projected mineral prices are given in Table 18. 

From 1980 to 2000, it is expected that they would increase more than 
.i 

three-fold in the case of petroleum and natural gas and more than two-

fold in respect of copper, nickel, zinc·~~d lead. Table 18 also 

·.contains data showing the number of years iri tvhich the know recover

able stocks of these resources would be exhausted if the whole world .. ,~-' ' ' 

· -were to consume them at the rate of current consumpti.on of the United 

States. 

Capital Shortage 

1.2.10. As commonly believed, it is tempting to argue that 

manufacturing activitie~.are l~kely to experience it?-creasing returns 

at least in the ear1y stages of development. While,~~ is possible 

for particular primary factors of production such as labour to show 

increasing returns in response to rising capital-labour ratios, 

typically the returns to a unit of investment in manufactures or 

infrastructure relative to its returns in agriculture or services 
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may be less. Non~th~l~~s. a conscious choice has been made by 

countries to allocateprogreseively larger proportions of their 

investment to manufa~tures:and infrastructure in the light of 

their proven higher sectoral linkage effects or import substitu

tion possibilities in the case of manufactures.ll/ The ~sually 

higher marginal-capital-output-ratio of these sectors, coupled 

with the ambitious .targets planned for their expansion call for 

progressively increased proportions of income to be set aside for 

investment purposes~ (See Table A~V.9. Statistical Tables, for 

relative growth rates of investment and income of the Asian countries). 

Indeed, it was suggested by Leontie£18/ that future accelerated 

development of low income countries would be possible only under 

the condition that investment could account for 30 to 40 per cent 

of their gross domestic product. The fulfilment of this condition 

Ql In a sense, under the prevailing strategies.of development 
these higher allocations are inevitable as indicated by esti
mates of normal variation in economic structure with level of 
development the data on which are: 

... 
Structure of Mean Income Levels 

Under! Above Production 
$100 $100 $200 $300 $400 $500 $800 $1000 $1000 

Primary Share .522 .452 .327 .266 .228 .202 .156 .138 .127 

Industry Share .125 .149 .215 .251 .276 • 291+ • 331 .347 .379 

Utilities ' 

Share .053 .061 .072 .079 .085 .089 .098 .102 .109 .,. 

Services Share .300 .338 • 385 .403 .411 .415 j. 416 .413 .386 

See Hollis B. Chenery and Moises Syrquin, Patterns of Development 
1950-1970, ·PP·· 20-21. 

18/ 
United Nations, Leontief et al. Q£. cit., p. 11. 
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Table 18 

CHANGE OF RELATIVE PRICES OF MINERAL RESOURCES 

(SCENA?:'.:!:O X~ 

(1970=1.00) 

No. of years for 
Total Exhaustion 
of Known Recoverable 

Resource 1980 1990 2000 Reserves if the 
Whole World Consumed 
Them at the Current 
Rate of US consump-
tion 

Copper 1.01 0.99 2.59 9 

Bauxite 1.00 0.98 1.17 18 

Nickel 1.02 1.39 2. 32 20 

Zinc 1.00 1.32 2.32 o.s 
Lead 1.00 0.98 2.22 4 

Iron Ore 1.02 1.02 1.02 31 

Petroleum 1. 33 2.89 3.25 7 

Natural Gas 1.54 5.45 7.56 5 

Coal 0.95 0.87 0.86 44 

Other Resources 0.98 0.97 0.98 N.A. 

Note: This scenario assunes a pcssim..;.stic estimate of mineral 
reserves 

N.A. = Not Available 

Source: United Nations (Le:-1:ticf et. al) The Future of the World 
Economy, (1977, p. 05) "New Paths", Ceres, 50, 
Another Development, p. 20. 

seems difficult. The current rates of planned investment in the 

Asian countries hover around 20 per cent of gross domestic product, 

and they may register as in the past a substantial decline in the 

course of actual implementation. Moreover, the prospects for- a 

determined effort to step up the ratio of investment are beclouded 

by a project global shortage of capital in the coming years. 
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For instance, because of capital shortage the rate of income growth 

of Japan declined by nearly_ '50 per ceat frc :1 1960 to early 1970s. 

Similarly, as projected by the Bank of Korea, the annual growth 

rate of the Republic of Korea is expected to be only 4 per cent in 

the ~ear future in contrast t<il its _past ·10 per cent per annum. 

Indeed, it can be seen from Table A.V.6 (Statistical.Tables) that 

the general tren~of the Asian countries was one of a decline in 

average growth rates from 1960-70 to 1970-76. These indications 

of capital scarcity are expected to intensify in the future because 

of an apprehended global shortage. While the size of the prospec

tive capital deficit is debatable in a study published in the fall 

of 1975, Business Weekly pointed out that during the decade from 

1965 to 1974, capital formation in the United States bad amounted 

to 1.6 trillion dollars and that a capital requirement of an esti

mated 4.5 trillion dollars would be needed for the next decade. 

The New York Stock Exchange estimated in its study that capital 

requirements for 1975-84 would reach 4.7 trillion dollars and that 

actual savings would amount to about 4.05 trillion dollars, leaving 

a gap of 650 billion dollars to be reckoned with over the next decade. 

"While the best available analyses an the projected scale of 

the capital deficit are those for the United States, the shortage 

is by no means confined to North America. Like inflation and 

unemployment, it afflicts the entire world. Even such efficient 

savers as the Japanese are running into difficulty. The centrally 

planned economics of Eastern ~urope and-the Soviet Union are collec

tively faced with a severe and deepening capital shortage; while 

borrowing heavily in Western capital markets, these nations are 
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simultaneously scaling down their growth plans. The ailing 

economics of Britain and Italy also suffer from the inability to 

form enough capital. But if the problem is more visible in the 

industrial countries, it is more worrisome in the poor countries, 

where merely sustaining population increases requires heavy capital 

19/ outlays."-

Lester R. Brown, The Twenty Ninth Day,~·~., pp. 178-179. 
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Section III 

INEQUALITY. POVERTY AND UNEMPLOYMENT 

International Inequalities ... 

1.3.1. ·This section deals with some illustrations of the 

extent to which' the troika of unde·:f'development - inequality, poverty 

and unemployment - prevail in the Asia:n countries, their intensity 

'of operation, and tl\e ··media through which they impinge on environment. 

Though these phenomena relate to the "iuer''' limits
20

/ to growth · 

arising out of socio-economic struct'!lre~ .which are out of tune with 

th~:basic purp~ses of development, they have an impact on the 

"outer" limits_t~rough factprs.such .as the perversity of excessive 

c~sumption of scarce r&w-materi~~s by the advanced countries, a~~ 

. th~ few rich withi~ the developing cou~tr~es themselves. The pov~rty 

inherent in tb,e perccnal income and .wealth. tiJ.e.q~lity both .between 

and within countr.~es, occasion!:tlly accompan,ied by stagnation w~thout 

growth in the developing i Jian c~untries, iF the institutional mani-

festation of t~e degradation of_ human resource as a factor of pro~ 

duct~on. The marginality of e~iotence enforced on the majo~ity.of 

the people in Asia end poor countries everywhere by, a set of ~ational 

20/ "Throughout the developin!; nations: 

Hunger an.d malnutrition are sappj.ng. energy, stunting b~d;_es, 
and slo~'ling minds • 

.. Illiteracy is locking out learning.., and paralyzing opportunity. 
Unemploiment is not only robbing men of the minimal means 
to make their -vmy, but leaving their pride broken and tll.eir 
ambition atrophied. · · · '· 

- Wholly preventable diseases are injuring infants, killing, 
children, a!'d aging adults before their time. " · 
In sum, hundreds of millions of individual human lives -

·w-ith ·all their inherent· potenti.al -· are be-itig ·threatened, 
narrowed, erod~d, shorte~ed, and finally terminated by a 

' pervasive· :j:'dverty that' degradeS and dest'rOy~· all that it tOUCheS, II 
Robert S. McNana~a, Adoress to the United Nations Conference on 

the Human Environ~~t (1972), p. 2. 
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and intern~tional policies which, though not by design, had globalized 

the process of povertization also caused a co.1siderable degradation 

of natural resources. Increasing numbers of people contihtle to flee 

to mountains, margins of d'eserts and forests and, though unwittingly, 

cause a c-ertain measure of destruction of these resources~ · The-y'· 

continue to fl'ee to' 'd:fies where they are :no·t wanted but 'are s·uf:.f-ered 

for lack of a viable alternative·. - There they live in slunit!i' ne'ar the 

rail-road tracks or·waterways. 
_, 

I. 3. 2. The htiman'-'deg~adation caused by inequ~llty ~--poverty 
• ' ! L ~ ~ ; ~ ' t : 

and unemployment and the associated material resource degrad~tion 
'r,... ' ' 

are the two basic challenges to development policy in the 1980's 

and beyond. As the Cocoyoc Declaration states: "Population growth 

is, of course, one element in the growing pressures on world supplies. 

The'planet is finite and an indefinite multiplication of both 

numbers and claims cannot be endlessly sustained. Moreover, shortages 

can occur iocally long before there is any pr)spect of a general 

exhaustion of particular resources. A policy for sane resource con-

servation and for some forms of management of ultimately scarce 

resources within the {ramework of a new economic orde·r must ~oon 

replace today's careless rapacity. 
' ,I 

But the po~nt in the existing 

world situation is that the huge contrasts in per caput .consumption 

· between the rich minority and the poor majority have far more effect 

than their relative numbers on resource use and depletion. We can 

go further. 

"Since a lack of resources for full human development is, 

-as the Bucharest·Conference on Population clearly recognized 
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one of the continuing causes of explosive population growth, to 

deprive nations of the means of development ~lrectly exacerbates 

their detnographic problems. 112l/ 

I.3.3. Reflecting these, a measure of international in-

equality is given by differential income levels. For instance, 

in 1974 the GNP per capita in U.S. was 66 times the GNP per capita 

of Bangladesh. See Table A.V.lO (Statistical Tables) for details. 

In general, the developing country per capita incomes as a percentage 

of developed country per capita incomes have declined from 11.9 in 

1950 to 9.7 in 1960 and 9.2 in 1975. In the case of the poorest 

countries, this percentage declined from 6.1 5.n 1950 to 4.0 in 1960 

and 2.6 in 1975. Associated with this trend by 1975 were the number 

of absolute poor of 750 millions in the poorest countries contrasted 

with less than 20 millions in the developed countries; infant morta-

lity was 128 per thousand in the poorest countries and 16 in the 

developed countries; life expectancy in the poorest countries was 

around 50 and in the developed countries around 72; adult illiteracy 

was 62 per cent in the poorest countries and only 1 per cent in the 

developed countries; and there were 50,000 people per physician in 

the poorest countries, while only 700 in the developed countries. 

I.3.4. The extent of inequality is also equally well-

reflected in consumption patterns. In 1975, the per capita consump-

tion of grain was 150 kg. in India and 708 kg. in the United States, 

The Cocoyoc Declaration, Ceres, 42, Energy and Natural Resources, 
p. 32. 
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22/ nearly a multiple of 5.-- As a multiple of the per capita consump-

tion of the coal equivalent of energy by Bangladesh in 1974, the U.S. 

per capita consumption was 370 t±mes; and as a multiple of the per 

capita steel consumption of Indonesia in 1971, the U.S. per capita 

consumption was 123 times. (Table A.V.lO, Statistical Tables). 

In defence of the excessive consumption of grain in the 

United States, D· Gale Johnson observes: "The effects of affluence 

on food must be viewed in terms of total effects, not just the 

effects on demand. Affluence, or relatively high per capita incomes, 

is associated with a variety of factors that result in relatively 

high outp'u't of food per unit of land, ci:!pi'tal and labour. By con-

sidering ortly the effects of affluence upon the absolute level of 

demand, we are' ·likely to make mistakes that will harm the world's 

poor rather. than help them~;.·.~ 3/ This argument can be generalized 

22/ Additional supporting'data are provided in the table below. 

ANNUAL PER CAPITA GRAIN CONSUMPTION 
SELECTED COUNTRIES, 1964-66 AVERAGE 

Grain Con- Grain Total 

Country sumed Consumed Grain 
Directly Indirectly Consumed 
(pounds) (pounds) (pounds) 

Canada 202 1,791 1,993 
United States 200 1,441 1,641 
U.S.S.R. 344 883 1,227 
United Kingdom 169 856 1,025 
Argentina 223 625 848 
Fed.Rep.of German) 160 588 748 
Mexico 305 242 547 
Japan 320 211 ~31 
China 312 118 430 
India 288 60 348 

Grain Con-
sumed as 
MultiPle 
of Indian 
Consumption 

5 
5 
4 
3 
2 
2 
2 
2 
1 
1 

Source: FAO, Food Balance Sheets, 1964-66 Average, and U.S. 
Department of Agriculture 

231 D. Gale Johnson, World Food Problems and Prospects, Foreign 
Affairs Study 25, (1975), p. 42. 
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and made applicable to the consumption of other basic commodifies 

by the developed countries. In doing so, it 1s admitted that current 

productivity levels of most goods and services are much higher in 

the developed countries and 'also that they have a much larger amount 
·,. 

of purchasing power. But. how about incremental productivity? There 

are countless millions of absolutely poor people in the developing 
' ' 

countries whose productivity increases are crucially predicated on 

realizing consumption standards only equal to minimum nutritional 

24/ requirements.-- On the basis of th~ principle of comparative 

advantage, and apart frpm every other consideration, which is more 

economical? Is it the.increase in productivity per dollar of resources 

expanded on American labour or the increase in productivity per dollar 

of resources expended on labour in the d~veloping countries? And, 

For instance, the output of coal and steel were closely related 
to calorie availability during the Second World War as_ .the data 
in the two tables given below show. \ ~) 

OUTPUT IN STEEL WORKS AGAINST RATIONS DURING 
SECOND WORLD WAR 

Year 

1939 
1940 
1941 
1942 
1943 
1944 

r :. ·. 

Daily Calories ~vai1able 
for Work' (over and 

above 2200) 

'I 
1900 
1600 
1450 
1200 
1120 
1150 

Production of 
Steel, per Man 

per Month 

122 
112 

95 
83 
85 
78 

OUTPUT IN COAL MINE AGAINST RATIONS IN RUHR 
COALFIELD IN SECOND WORLD WAR ' 

Daily Calorie Avail- l Output Calories Body· Weight able for Work Tons per Ton 

1200 6.7 177 Constant 
1600 9.4 169 Loss of 1.2 Kg. 

six weeks 
2000 10.8 192 S1owrise 

in 

Source: Christopher Bliss and Nicholas Stern, "Productivity, Wages 
and Nutrition, Part II. Some Observations", Journal of 
Development Economics, Vol. 5, No. 4, December 1978, p. 376, 
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as the Cocoyoc Declaration points out, "Nothing more clearly illus-

trates both the ne d to reform the present economic order and the 

possibility of doing so than the crisis that has arisen in world 

markets during the last few years. The trebling of the price of 

food, fertilizers and manufactures in the wake of world inflation 

has most severely hit the world's poorest peoples. Indeed, this 

winter the risk of a complete shortfall in supplies threatens the 

lives of millions 'in the Third World. But it cannot be called 

absolute ~hortage. Th~ grain exists, but is being eaten elsewhere 

by very well-fed people. Grain consumption in North America has 

grown per caput by 350 pounds largely in'meat products since 1965-

to reach 1900 pounds today. Yet these extra 350 pounds are almost 

equal to an Indian's total annual consumption. North Americans 

were hardly starving in 1965. The increase since then has c~ntri-

buted to super consumption, which even threatens health. Thus, in 

physical terms, there need be no shortage this winter. It requires 

only a small release from the surplus of the rich to meet the entire 

Asian shortfall. There could hardly be a more vivid example to 

what one might' call the overconsumption of the wealthy nations con

tributing directly to the underconsumption of the world's poor."~/ 

Trade Restrictive Me3sures 

1.3.5. What is more, the process of contributing to a 

further accentuation of intern~tional inequality is being continued. 

An illustration of this process is provided by some of the restric

tive trade policy measures recently taken by the developed countries 

during 1976-1978. These are: 

25/ 
The Cocoyac Declaration, 1974, Op. cit., p. 32. 
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a) As against the Multi-Fibre Arrangement which calls 

for quotas on clothing and textiles to grow at annual rates of 6 

per cent or more from late: 1977 onwards, the majority of new EEC. 

quotas limited annual increases -of clothing and textiles to between 

o • .s and 4 per cent. 

b) Abrogating the spirit of the Agreement, the EEC 

.: emphasized the need for applying quota restrictions not only to 

c.~rrent supplies but also to potential supplies from low income. 

coUntries such as Bangladesh. 

c) Five developed countries, viz., Australia, Canada, 

Norway, Sweden and the United States tightened their quotas or 

imposed new ones to limit developing country exports of textiles and 

clothing. 

d) Australia, Canada, France and the United Kingdom imposed 

new quotas designed to 1imit the exports of footwear from the develop-

ing countries. 

e) The United Kingodm imposed quotas on monochrome 

television sets from the Republic of Korea. 

f) The 'United States. imposed countervailing duties even 

in cases in which injury to domestic producers has not been clearly 

established .1.§./ 
1' 

The effect of the above restrictions is compounded by 

government subsidies to industry in the developed countries and inter-

national cartels and market-sharing agreements. 

261 Robert R. McNamara, Address to the United Nations Conference 
on Trade and Development (1979), pp. 7-8. 
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Aid to Developing Countries 

I.3.6. In the matter of aid, there was near stagnation 

of total net Official Development Assistance disbursements from DAC 

countries as a group. In current dollars, ODA was $13.6 billion in 

1975 and 13.7 billion in 1976. In real terms, it implied a short-

fall of 3 per cent. As during the same time DAC countries' GNP 

rose by 9 per cent in 1976, ODA expressed as a share of GNP declined 

from 0.35 per cent in 1975 to 0.33 per cent in 1976. Similarly, 

the total net flow of resources from DAC countries to developing 

countri~s and multilateral agencies was stagnant at $40 billion, 

the proportion of which to the GNP of DAC member countr~es dropped 

from 1.05 in 1975 to 0.97 in 1976.~/ 

Politics of Scarcity 

I.3.7. In recent years, 1973-75, the international 

politics of development spawned certain specific actions by the 

developed countries which directly ran counter to the interests 

of the developing countries. "The global food situation, already 

worrisome by mid-1973, was further aggravated by the energy shocks 

of late 1973 as the oil exporters exercised their new power derived 

from the seller's market for oil. Many oil-importing developing 

countries are now so str~pped for foreign exchange that they will 

have to cut back.on oil and fertilizer imports, which in turn may 

adversely affect their agricultural production for 1975. Even coun-

tries which have the fo~€ign exchange may be unable to buy needed 

amounts of fertilizer. Fertilizer production was already inadequate 

to meet rapidly rising demand when energy shortages caused the 

~I OECD, Development Cooperation, 1977 Review, pp.63-64 and 164. 
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Japanese to curtail their production. Giving priority to rising 

domestic needs and to exports to China, Japan cancelled contracts 

with developing countries calling for the shipment of nearly a 

million tons of fertilizer. The United States too is using more 

fertilizer as its farmers put more land under production and as 

the higher grain prices of the mid-1970's make it worthwhile to 

use more fertilizer per acre. As a consequence of increased demand 

in the United States, the Government and the fertilizer industry 

even agreed to halt further export sales for the:balance of the 

crop year ending 30 June 1974 -- with only limited export Bales 

. f .. 28/ to the developing countries being resumed therea ter. --

Migration of Skilled Personnel 

1.3.8. A matter which has received rather insufficient 

attention either in development literature or development policy· ., · 

action is migration of qualified skilled personnel from the~.deyelop-

ing to the developed countries. The outflo~ of these personnel is 

due to a number of reasons, principally those relating to the number 

of such personnel trained in a country, the differences in the income 

levels in the developing and developed countries, the travel cost 

of. migration, the place at which skill is acquired, and developed 

country quotas for immigrants. As an indication of the extent of 

such migration, data are provided below for some of the Asian countries 

during 1966 and 1967 in the categories of engineers, natural scien-

tists, doctors and dentists and social scientists who migra~ed to 

the United States. 

28/ 
Alain Birou, Paul-Marc Henry and John P. Schlegel (ed.), Towards 
A Redifinition of Development' (OECD, 1977), p. 299. 
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Table 19 

NUMBER OF SKILLED PERSONNEL MIGRANTS FROM 
SOME ASIA COUNTRIES TO THE UNITED STATES 

' No. of MiRrants to the United States J 
i . : Natural · Doctors and Social 

I Engineers I 
Scientists Dentists Scientists 

~ '· ' 

1966 :1967 1966 1967 1966 1967 1966 196T 
I 

Burma 11 I 15 1 7 5 5 1 

Hong Kong 121 227 47 99 29 49 3 

India 645 l{J67 209 269 42 89 21 
I 

Indonesia ' 4 11 3 5 0 6 0 I 

Iran 86 133 13 28 80 125 3 

Malaysia 9 8 5 9 5 6 0 

Pakistan 21 57 8 17 11 14 1 

Philippines 86 348 31 106 280 612 10 

Republic of Kore<:~, 53 108 51 86 35 75. 15 

Thailand I 4 13 0 1 11 8 1 
I 

Source: AmartyalL Sen, "A Quantative Study of the Flow of 
Trained Personnel from the Developing Countries to 

3 

9 

40 

J 

8 

0 

3 

15 

37 

1 

the United States of America", United Nations, Journal 
of Development Planning, No. 3, 1971, pp. 111-112. 

National Inequalities 

1.3.9. Data for a few Asian countries are given in 

Table A.V.ll (Statistical Tables) to reflect the inequality of 

I 

: 

income distribution, extent of poverty and the percentage of labour 

force unemployed, Apart from the question of their reliability, 

they suffer from a number of weaknesses. The data on income dis-

tribution are available for different years in different countries 

and hecnce are not comparable. The data.on the. percentage of people 

below a defined poverty line are also not comparable for a very 

understandable reason that th~ poverty line is defined differently 
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in different countries. Moreover, the poor are not a homogeneous 

group, some being poorer than others. And their proportions differ 

from country to country. The data on the percentage of labour 

force unemployed refer in some cases only to the number registered 

in employment exchanges and thus constitute serious underestimates 

of the magnitude of unemployment. Hence the description of 

income inequality, poverty and unemployment in Asia is mostly 

limited to a few examples of country experience, wherever possible 

drawing attention to variations of these phenomena over time, and 

the impact of policy measures on such variations. 

I.3.10. According to the World Bank, 415 milliqn people 

or nearly 40 per cent of the total population representing the 

developing market economies of Asia lived in conditions of absolute 

poverty in 1969. About 355 million, making for an overwhelming 

29/ 85 per cent, lived in rural areas.--

The ILO estimated that in most developing countries, the 

richest 10 percent of households typically receive about 40 per cent 

of personal income whereas the poorest 40 per cent receive 15 per 

2:2_/ "The extent and regional concentration of absolute poverty 
can be illustrated by adopting an arbitrary standard - that 
a person is in a state of absolute poverty when he or she has 
an annual income equivalent to $50 or less. On this basis, an 
analysis of all developing countries with populations of more 
than one million reveals that: 
1. Approximately 85 per cent of the absolute poverty is in the 

rural areas. 
2. In all, about 550 million people are suffering from absolute 

poverty in the rural areas of the developing world in the 
mid-1970s. 

3. About three-fourths of this total are in the developing 
countries of Asia, with almost two-thirds of the number found 
in only four countries - India, Indonesia, Bangladesh.and 
Pakistan." 

World Bank, The Assault on World Poverty~ (1975), p. 19. 
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cent or less, and the poorest 20 per cent receive about 5 per cent. 

It also estimated that the percentage of population of'seriously 
'I., 

poor" in Asia was 71 in 1972, and the percentage of "destitutes" 

in the same yaar was 4·2. The "serio~sly poor" category was baaed 

on the average earnings of unskilled labour in large-scale manufac-

turing enterprises in India, and the "destitute" category was based 

on the equivalent of 1 rupee per person per day in Indian terms. 

The increase in the number of ''seriously poor" in Asia between 

1963 and 1972 was 92 millions, and the "destitute", 34 millions. 30/ 

1.3.11. 
'L/ 

These estimates of inequality and poverty for 

the Asian region as a whole are supported' fby data relating to some 

individual countries a brief description of· which is given below. 
' _.,-

The distributicm'-of family income by quintiles in the 

Philippines from 1957 to 1971_shows the extent of inequality and 

its variations over time. 

30/ -- ILO, Employment, Growth and Basic Needs, (1976), pp. 21-23. 
In another publication, the ILO observes: "The most outstanding 
facts to be noted are the worsening distribution of income and 
the declining real income of th~ rural poor at least in a number 
of cases. Those studies which contain the relevant data show 
that the shares of the lower decile groups in aggregate income 
and consumption have been declining even during periods of rela
tively rapid agricultural growth. There are significant dif
ferences from country to country as regards the proportion of 
population that has been adversely affected, but in each country 
for which data exist, a substantial proportion of the lowest 
income groups appears to have experienced a decline in their 
share of real income over time. 

"Indeed the evidence from the case studies points to an even 
stronger conclusion. In each case a significant proportion of the 
low income households experienced an absolute decline in real 
income •••• 

"The other major empirical finding concerns the trend of real 
wages of agricultural labourers. In most of the countries for 
which measurements could be obtained real wages· either remained 
constant or there appeared to have been a downward trend." 

.. The Gountries studied were Pakistan, India (the·.States of the 
P.mjab, Uttar ·Pradesh, Bihar, and Tamil Nadu},-Bangladesh, Sri Lanka, 

PeninaulnrMalaysia, Indonesia and the Philippines. 
ILO, Poverty and Landlessness in Rural Asia• (1977), PP• 9-10. 
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Table 20 

DISTRIBUTION OF FAMILY INCOME IN THE PHILIPPINES 

' 

Family Income Per cent of Total Famil_y Income 
l ! 

Group 1957 1961 ! 1965 1971 
: 

I 4.5 4.2 
t 

i 3.5 3.7 

II 8.1 
I 7.9 I 8.0 8.2 

' ' 

III 12.4 12.1 I 12.8 13.2 

IV 

I 
19.8 19.3 I 20.2 21.0 

v 55.1 56.4 55.4 53.9 I 

i ! 

Source: World Bank, The Philippines: Priorities and 
Prospects for Development, Vol. II, 1976, p~ 11. 

It can be seen from above that the income received by 

the lowest 20 per cent is around 4 per cent and it registered a 

decline from 4.5 in 1957 to 3.7 in 1971. 

Another study for the Philippines corrbborates the above 

findings by showing that there was a sizeable increase in the inci-

dence of poverty in the country. The percentage of families with 

incomes lower than aq estimated poverty line which was 36.7 in 1965 
r ;.,."' !, , 

rose to 42.1in 1971 and 45.1 in 1975. "It is to be noted that 

this rise in poverty incidence took place during a period with a 

fairly satisfactory rate of economic growth."Jl/ 

A similar trend of the declining share of income of the 

poor hae also been observed in Peninsular Malaysia where the percen-

·;,) 

tage of income. received by the bottom 40 per cent of the people almost 

consistently decreased during 1957-58 and 1973 in respect of the three 
~ • f _) 

main racial groups i~ the:country. 

31/ 
E.A. Tan, "Public Pol::j..cy, Income Distribution and Level of 
Welfare in the Philippines" (Mimeo), p. 11. 

',\" 
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Table 21 

PER CENT OF INCOME RECEIVED BY THE BOTTOM FORTY 
· · PER CENT OF HOUSEHOLD, PENINSULAR MALAYSIA 

\ 
Indian Households Per cent of Malay Hou~eholds I Chinese Household 

Income Re- \ 

! I : ' I : 

ceived by 1957-
.L
967'"h970 11973 1957-il967+1970i 1973 1957+-1967il970 1973 

58 68 I 58 l 68 I 58 68 
I 

I 
I 

\ \ 

j 

I 

i Bottom 40 
19.6 17.0 13.J 13.7 19.8 17.0 14.2 ~5.9 8.1 16.3 14.9115.0 

per cent 

I 
I 

! ' J .. I l 
I - .J " 

Source: I. Shari, "The Impact of Public Policies on Income Distri
bution in Peninsular Malaysia" (Mimeo), p. 6. 

I.3.12. The decreasing trend of the real incomes of the 

poor is well exemplified by the data on the index of real wages of 

unskilled labour between 1972 and 1977 in the industrial establish-

ments of Manila and its suburbs, Philippines as given in the follow-

ing table from which it is clear that the decrease in real wage 

during the period was of the order of 30 per cent. 

Table 22 

INDEX OF REAL WAGES FOR UNSKILLED LABdUR 
IN INDUSTRIAL ESTABLISHMENTS, MANILA AND SUBURBS 

' (1972 = 100) 

:t. 

Year Real Wage Index 

1972 100 

1973 90 

1974 73 

1975 73 

1976 72 

1977 70 

Source: E.A. Tan, .QE_. cit., p. 17. 
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Tne daily wage rates of agriculture in the Philippines 

fell from 3.84 Pesos (1965 purchasing power) in 1957 to 1.48 Pesos 

in 1974. 321 

Similarly, real agricultural wages in Banglad~sh in terms 

of Taka per capita per day fell from 2.36 in\1949 to 1.28 in the 

first half of 197s. 331 

!.3.13. Unequal asset distribution, especiallyland distribu-

tion as. n corollc;r-y of income inequnlity and poverty,· is pronounced in the:o 

Asian countries. The Reserve Bank of Indiavs All India Debt and 

Investment Survey, 1971-72 repotts that the lowest 10 per cent of 

rural households held 0.1 per cent share of assets in 1971-72, the 

same as in 1961-62, while the top 10 per cent accounted for 51.8 

per cent in 1971-72 and 51.4 per .eent in 1961-62 with the shares 

of the interveni~g groups indicating a tendency for increasing 

inequality during the decade. 

In Indonesia, the 1963 agricultural census revealed that 

54 per cent of households operating more than 0.1 hectare in Java 

were within the 0.1 ~o 0.5 hectare category and it is nnlikely that 

the percentage has declined since then. 

Bangladesh illustrates more or less the same pattern. The 

bottom 20 per cent of land holdings accounted in 1967-68 for only 3 

per cent of the land, while the top 10 per cent accounted for over 

35 per cent. 

32, 33/ 
ILO~ Poverty and Lanlessness in Rural Asia, Op. cit., 
p. 244 and p. 151, respectively. 
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Sri Lankavs percentage of paddy holdings of less than 

one acre in size increased from 43 to 65 between 1962 and 1970, 

while the over-all average size decreased in the same period from 

1.99 to 1.52 acres. 

Growing Landlessness 

I.3.14. Pari passu with the increasing concentration 

of land-holdings, the number of _andless labour which is already 

enormous has been on the increase. The Bureau of Census and Statis

tics in the Philippines estimated that in 1971 around one-third of 

rural households were dependent on wages and salaries as their main 

source of income. 

In 1971, it was found in a village in Nakorn Nayok province 

of Thailand that agricultural labourers who hold either no farms or 

tiny farms of less than five rais (6.45 rais = 1 acre) was 21 per cent 

of the total number of families. 

Much the same situation prevailed in Java, Indonesia. The 

landless labour was 21 per cent in 1963 and by 1973 it rose to about 

50 per cent. 

The increase of landless labour in Bangladesh has been very 

pronounced. In the one and a half decades from 1951 it rose by 1.9 

millions,from 1.5 millions in 1951 to 3.4 millionsin 1968, at an annual 

compound rate of 5.5 per cent. 

During the inter-censal years of 1961 and 1971 of India, 

the proportion of ''cultivators etc." in the number of workers engaged 

in agricult.ure decreased from 82 per cent in 1961 to 69 per cent 

in 1971. 
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Pakistan reports an increase in landless labour by 350 

per cent between 1951 and 1961 from 140,000 to 610,000. 341 

I.3.15. In the matter of consumption, the data given 

below show that in Indonesia (1969-70) and Pakistan (1970-71) a 

household in the top 10 per cent spent on consumption 9 times more 

than a.household in the bottom 10 per cent. 

Table 23 

RURAL URBAN CONSUMPTION EXPENDITURE PER HOUSEHOLD 

(Percentage Distribution by Decile) 

Household Indonesia (Household Pakistan (Household) 
member) Decile 

I 

II 

III 

IV 

v 
VI 

VII 

VIII 

IX 

X 
: 

Rural Urban Rural Urban 

3.0 2.9 4.1 3.3 

4.3 
; 

4.5 
. ' 

4.9 5.4 

5.5 5.5. 6.7 5.6 

6.4 6.4 7.5 6.5 

7.4 7.5 7.9 7.4 

8.7 8.4 9.5 8.3 

10.2 10.6 10.6 9.9 
'. 

12.2 12.1 11.8 11.6 

15.4 14.1 13.7 14.3 

27.0 28.0 22.9 28.3 

Source: Wouter van Ginekan (ILO), Rural and Urban Income 
Ihe'q.ualities, (1976), p. 16. 

i ! r 

34/ 
'"T":'. .;.United Nations, Economic and Social Survey of Asia ang .t}W, 

Pacific 1976, pp. 62-63. 

A World Bank estimate of the number of landless workers in 
India, Indonesia and Pakistan was 61 millions towards the 
end of 1960's Assault on World Poverty, Q£. cit., p. 250. 
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Nutrition 

I. 3.16. 'i'he low incomes of the majority of the population 

in Asia comprising ,the poor and their low level of consumption are 

nowhere better illustrated than in their calorie and protein intake 

which reflects insufficient nutrition. From the data on food supply 

in terms of calories and proteins per capita per day for 1963-1974 

which are provided in Table A.V.l2 (Statistical Tables), it can be 

seen that both average calorie and protein supplies per capita per 

day decreased in the case of Afghanistan, Democratic Kampuchea, India, 

Mongolia, Nepal, Sri Lanka, and Samoa in the Pacific. Considering 

the fact that except for Mongolia all these countries are found in 

the category of ppor, the decre~se in the availability of calories 

and proteins attests to a widespread and grouing malnutrition of the 

low income people in these countries. 

An estimate of the extent of malnutrition in Asia is pro

vided by Shlomo Reutlinger in terms of the ~otal deily deficit of 

calories in billions for Asia and other poor regions of the world 

described in Table 24 and 25 from which it can be seen that the 

over-all calorie deficit of Asia is around 225 billion per day; 

insofar as an individual's consumption is concerned the average 

deficit in Asia is around 10 per cent. But g~ging the problems 

by recording the average shortfall in calorie consumption could be 

misleading irr view of what we know about the unequal distribution 

pattern prevailing in these countries. Even though per capita 

calorie consumption is in some countries in excess of nutritional 

requirements, there could be a large percentage of people in them 

with deficient nutrition. 
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. Table 24 
., -' ;· 

NUMBER OF PEOPLE CONSUMING LESS THAN FAO/WHO 
CALORIE REQUIREMENTS AND CALORIE DEFICITS 

BY REGIONS IN DEVELOPING COUNTRIES,l965 

i I 

. i Per Cent Average 

Region Populat1on I f p Daily 
. o opu- Calorie (milhons) 1 t. a 1on Deficit 

Latin America 113 46 283 

Asia and Pacific 736 82 306 

Middle East 91 63 352 

Africa 190 77 317 

Total 1,130 74 --

Total Daily 
Calorie 
Deficit 
(billions) 

32 

225 

32 

61 

350 

Source: Shlomo Reutlinger, "Malnutrition: A Poverty or a Food 
Problem?" World Development, Volume 5, Number 8, August 
1977, p. 718. 

"· 

·' .. ., 

Table 25 

ACTUAL DAILY CALORIE CONSUMPTION AND ~EQUIREMENTS 
BY DEVELOPING COUNTRIES BY MAJOR REGIONS, 1965 

Daily per capita calories 
" ·Region i·-·· 

Consumption 1Requirements (1) as per 
(1) (2) cent of (2) 

Latin America 2,471 2,390 1.03 

Asia and Pacific 1,984 

I 
2,210 0.90 

Near East 2,315 2,450 0.94 

I Africa 2 ,,l)54 2,350 0.92 

I 
" 

Source: Shlomo Reutlinger, QR. cit., p. 719. 

,. 
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In order to appreciate the problem of malnutrition within 

specific low income groups, example are given below for a few Asian 

countries. 

In the urban areas of Pakistan, the distribution of calorie 

intake in 1969-70 by income groups show a 11 per cent different 

between the lowest income group with less than 99 rupees of house

hold income per month and the income group with over 500 rupees 

per month. 

Less than 99 1,620 

100-199 1,690 

200-299 1,670 

300-399 1,700 

400-499 1,730 

Over 500 1,820 

Urban Bangladesh had the same income group oriented dis

tribution of calorie intake in 1962-63 which shows that the calorie 

intake of the lowest income group was around 16 per cent less than 

that of the group with monthly household income of over 500 rupees. 

Less than 99 1,550 

100-199 1,750 

200-299 1, 720 

300-399 1,810 

400-499 1,800 

Over 500 1,840 
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In the case of Indonesia urban areas, the class of people 

with expenditures of less than 500 rupiahs on an average per month 

had a daily intake per person in 1969-70 of kcal 790 which was less 

than half of the kcal intake of 1,633 on an average for all expen-

diture classes. The average daily consumption of calories and 

proteins in Yogyakarta District, Indonesia, fell from 1,345 in 1951 

to 1,080 in 1969, and from 22.7 grams in 1951 to 18.5 grams in 

35/ 1969, respectively.--

Another estimate shows that the percentage of population 

below the critical limit of 1.2 BMR in four Asian countries of 

Bangladesh, India, Indonesia and Pakistan ranged between 24 and 38 

during 1969-1974. The data relative to this finding are given below. 

Table 26 

PER CAPITA CALORIE SUPPLY AND PERCENTAGE AND NUMBER 
OF UNDER NOURISHED PEOPLE IN FOUR ASIAN COUNTRIES 

' Calorie Supply Criti- Population with Calorie intake 

Country 
per capita cal below 1.2 BMR 

Limit 
(1.2 Percentaf!;e No. in millions 

1969-71 1972-74 BMR) 1969-71 1972-74 1969-71 1972-74 

Bangladesh 1;945 1,949 1,512 38 38 26 27 

India 2,034 1,970 1,486 26 30 141 175 

Indonesia 1,965 2,033 1,507 34 30 41 39 

Pakistan 2,146 2,132 1,512 24 26 15 17 
L 

Source: C.D. Wadhva, 11Agriculture As A Constraint in Development 
in the 1980's: The Problem of Food Deficit Countries" 
(Mimeo), p. 17. 

35/ Three of the four examples are drawn from the ESCAP Annual 
Survey 1976: Biennial Review of the Second United Nations 
Development Decade, Ch. 17, Social Development, Section B. (2) b, 
Nutrition. The fourth comes from ILO, Poverty and Landlessness 
in Rural Asia,~· cit., p. 206. 
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1.3.17. In addition to nutrition, the-~ow incomes'and 

general poverty of the majority of Asian population are associated 

with their poor housing conditions as exemplified by a survey con-

ducted by the Marga Institute in Sri Lanka. According to it, the 

housing of both rural and urban low income populations in the 

country during late 1970's were deficient in regard to lighting, 

ventilation, space and privacy as follows: 

Table 27 

INADEQUACIES IN THE HOUSING OF THE POOR: SRI LANKA 
(Percentages) 

; 

Housing Units of i 
Groups with Less than Lighting Ventila- Space 

tion Income of Rs.200 per 
Month 

Urban 26.0 28.6 50.0 

Rural 17.0 14.5 45.0 

I 
i 

~ Privacy 

I 

85.4 

73.0 

Source: B. Hewavitharana, "New Patterns and Strategies of Develop
ment: Sri Lanka" (Mimeo), p. 73. 

The same survey observes that inequalities in the distribution of 

housing facilities among the different income groups are very marked. 

While 7.6 per cent of the households enjoy 28 per cent of the total 

housing space, 93 per cent of the households occupy 72 per cent. 

And 47 per cent of the houses of the income group below Rs.200 per 

month provide an average of only 50 sq. ft. per occupant while 70 

per cent of the houses in the highest income group provide over 

200 sq.ft. per occupant. The bulk of -the houses of the poor are 
. . - 36/ 

built with non-durable or unsatisfaetory·materials.--

36/ - B. Hewavitharana, .Q£_. cit., p. 73. 
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Inadequate Access to Drinking Water 

I.3.18. Another deficiency in the living conditions of 

the poor which is of crucial significance .to their health is found 

. 371 f d k in their lack of·access-- to sa e- rin ing water. According to 

the World Bank, such access is currently denied in the developing 

countries to 87 per cent of the people in the rural areas and 55 

per cent in the urban areas. 38/ In regard to individual countries 

of Asia the percentages of total population without access to safe 

drinking water range from 92 in Ne_pal to 34 in the Republic of Korea, 

as given in the following table. 

Table 28 

PER CENT OF POPULATION WITHOUT ACCESS TO 
SAFE DRINKING ~-TATER IN ASIAN COUNTRIES, 1975 

. l Percent of Population 
Country . Without Access to Safe 

~ Drinking Water 

1. Bangladesh 44 

2. Burma 83 

3. India 69 

4. Indonesia 89 

5. Malaysia 66 

6. Nepal 92 

7. Pakistan 75 

8. Papua New Guinea . 80 

9. Philippines 60 

10. Republic of 1\orea 34 

11. S·ri Lanka 81 

12. Thailand 75 ,.-, ., 

Source: World Bank, \-1orld Development Report 1978, Op.cit. pp.l08-109. 

B./ 

38/ 

The access to the poor in regard to the whole range of public 
services is woefully iflAdoquate in the Asian countries. The problem 
of access is deep-rooted in the socio-economic structure of the 
countries and the strategy of development currently in vogue. 
For a brief analysis of the problem in general terms see Annex III. 

World Bank, Assault on tvorld Po.verty, QE_. cit., p. 361. 
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As in everything else, the access to drinking water is 

less for the low income groups than to others. By income quintiles, 

the percentage distribution of access to safe drinking water in 

Peninsular Malaysi~/ in 1974 was 

Income Quintile I 23 

II 47 

III 52 

IV 68 

v 83 

Unemployment 

1.3.19. Excluding China and other centrally planned 

economies, unemployment in Asia in 1975 wis estimated at 3.9 per cent. 

Urban unemployment rate was much higher at 6.9 per cent. The extent 

of underemploymea.t was much more at 36.4 per cent with ul'ban under-

employment b~~ng 23.2 per cent. The total number of unemployed 

and unde~employed was 186 millions with the number in the urban 

areas in the tv10 t:ategories put together being 26 millions. 
401 

391 I. Sh3.ri, "The Impect of Public Policies and Income Distribution 
in Peninsular: Malaysia1

; .QE.· cit. p. 32. 
40/ ILO, Emp~9~ent, Growth and Basic Needs,~· cit., p. 18 

The corr~sponding estimate for India was given by Kathleen Newland. 
"In a total population of roughly 630 millions, about 12 million 
people Rre ~urrently on the official unemployment rolls. This is 
a huge uumber in absolute terms, but it actually represents an un
employment i~ate comparable to that in Western Europe and the 
United Stat~s. However, if underemployment is also considered -
using the conventional measure of additional hours available for 
work - in 1973 the total unemployment (in person days) was equiva~ 
lent to 4.7 times the official total. If this ratio still holds 
in 1979 (and there is no reason to believe it would have declined), 
total unemployment would be roughly equivalent to 57 million people. 

Applying the income yardstick to India 1 s situation gives a 
third estimate of the size of the employment problem there. 

(Cont'd page.83 ) 
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The staggering nature of these figures is best appreciated 

by considering them in the context of labour force projections for 

the future. Table A.V.l3 (Statisiical Tables) contains labour force 

projections for 20 Asian countries including China. The labour 

force of these countries which was esti~~ted at 745 millions in·· 

1965 and 89 7 in 19 70 is expected to reCJ.ch .. 984 millions in 1980 and 

1087 millions in 1985, the increase in the labour force between 1975 

and 1985 being 190 millions. Adding on to this figure, the. total 

number of unemployed and underemployed in 1985, the number of people 

for whom additional adequate employment opportu~~ties are to be 

provided by 1985 is 376 millions. If all the countries of Asia 

were to be included in such an estimate i~ could easily be upwards 

of 400 millions. 

Commenting the task of creating employment opportunities 

for just the additional labour force in certCJ.~n Asia,n countries, the 
• ' ~ 1 • ' ~ 

Asian Development Bank observes that its own prqj.~ctio~s fo;r 1985 

for Burma, Philippines and Sri Lanka show that the labour force in 

1985 for exceeds the level of total employment. "The ranges ;Of.Jvalues 

given for employment indicate that these economies, wh1ch can perhaps 

40/ (Cont'd) 
-- 'The figures are far from precise, but they yield some evidence_ 

about the adequacy of available work. Estimates are that between 
40 and 66 per cent of India's population, or 252 to 416 million 
people, live below the officially designated poverty line - a line 
so low it is hard to imagine how people survive below it. 
Absolute poverty on this scale is a reflection of inadequate 
employment. If the labour force participation rate of the poverty
stricken matches the rate of population as a whole, one third 
of those affected by absolute poverty are workers. There are, 
therefore, between 83 and 137 million Indian workers whose empl'oy
ment does not bring them and their dependents a decent standard 
of living." · 
Kathleen Newland, Global Employment and Economic Justice: The 
Policy Challenges, Worldwatch Paper 28,pp. 12-13. 
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be said to be a fairly representative sample of the rest of the 

DMC' s ••••.• · could encounter serious problems in generating enough 

employment during the coming decade. 'High'.rates of economic growth 

of the order assumed in the projections could perhaps improve the 

present employment situation. :in Sri Lanka and Burma but might fail 

to do this in the Philippines. 'Low' economic growth rates of the 

order projected could cause deterioration of the employment situa-

tion in all these countries. Since the 'low' growth scenario is 

more likely than .. the 'high 1 one, the implication of the projections 

is that .the relation between growth in output and growth in 

employmer1t observed in 'the past has to be broken, and the labour 

absorption capacity of both agricultural and non-agricultural. 

activity increased substantially, if the outlook for the future 

employment situation is to be anything better than discouraging. ,.4l/ 

Adequate employment for most of the currently inadequately 

employed people and the prospective entrants into the labour force 

may have to be found in the agricultural sector for obvious reasons. 

With a proper deployment of resources, an increased productivity 

of labour accompanied by higher real wages which is also a measure 

of economic justice is potentially most likely in the agricultural 

sector. The manufactures sector, as the experience of the last 

two decades suggests, has but limited potential to absorb labour 

owing to its technology as well as the capital cost of labour· 

employment in that sector. The larger towns and cities of Asia 

41/ 
Asian Development Bank, Asian Agricultural Survey,~. c~t., 
p. 190. . 
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wher{'m~nufacture~ are usually located are already bursting with 
,-· '· 
people and hence cannot simply take any more. A more prosperous 

agriculture with higher rates of labour productivity and increased 
·,) 

purchasing power in the hands of l·abour would give stimulus to a 

large number of non-ag'ricultural small scale production activities 

located in rural areas which could contain considerable employment 

opportunities. 421 

Impact of Government Policy on Inequality 

I.3.20. Though the development plans of Asian countries 

are replete with policy statements targetting eradication of unemploy-

ment, inequality and poverty and have been so for more than a 

decade in the past, the end-product of the plans unfortunately did 

not bear out much success in that regard, as seen from the examples 
.r, 

cited above. Such a negative result is in itself a matter for 

concern. And yet, evidence is mounting that the fiscal system and 

specific development policy measures designed for the poor at the 

moment are contributing to an accentuation of income inequalities. 

Thus, in India, it was found in 1974 that the public distribution 

system with respect to food-gra·i~~ failed to achieve its purported 

results because "the system operated to the benefit of all those 

living in 'metropolitan cities and other large urban concentrations 

while all others including rich and poor in relatively small urban 

and almost all rural areas did not benefit at all. When one recalls 

that the rural population includes the.most abject among the poor, 

42/ For a more extended discu~sion of this idea, see Part IV of 
the Paper. 
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namely the landless workers, the inequity of the system becomes 

43/ glaring."- Similarly, the small and marginal fCl.rmers and agri-

cultural labourers in India did not benefit much from the schemes 

meant for them. The Reserve Bank of ·India points out that six of 

the thirteen projects of the Small Farms Development Agency it 

studied in 1974 had flouted the regulations and included ip their 

coverage those farm families that had large land-h~ldings and 

44/ 
substantial other income from diarying and non-farm activities.--

It was observed for 1961-71 in the Philippines that 

"the degree of the progressiveness of direct and transfer taxes is 

not as great as the degree of regressiveness of indirect taxes •••• 

For indirect taxes, the highest effective rate borne by the lowest 

income bracket is 54.5 per cent There is a monotonically 
J _,, 

declining rate of indirect taxes from the lowest to the highest ~· 

income bracket."451 

M. Krongkaew reports that in Thailand f,or 1963-1972, the 

poorest 40 per cent of the families "suffered a decline in their 
I ~ I 

relative income positions as a result of government taxes and 

revenues, whereas families in the top (richest) 20 per cent.enjoyed 

an increase in relative income shares in every period except 1963. 

There was very little change,in the post-tax income distribution.of 

the third and fourth 20 per cent groups. If these group~ could be 

43/ 

44/ 

45/ 

T .N. Srinivasan, 1'Income Distribution: A Survey of Policy 
Aspects." Sankhya, Series C, Vol. 36, p. 383. 

A.P. Gupta (ILO), Incidence of Central Government Expenditures 
in India, (Mimeo) p. 32. 

E.A. Tan (ILO), 'Income Distribution and Emploxroent Programme, 
(Mimeo), p. 21-22. 
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called middle-income groups, then the tax system of Thailand had 

succeeded in redistributing income from the poor families to the 

rich families -- a kind of 'pro-rich' rather than 'pro-poor' tax 

and reven].le system."461 

The per capita distribution in 1974 of the costs of the 

Federal Agricultural Programmes in Peninsular Malays in terms of 

incidence, i.e. the percentage borne by each income group relative 

to its average income was 1.3 for the high income group and 6.0 

for the group of people with the lowest incomes. 471 

1.3.21. The foregoing observations on the prevailing 

position of the Asian countries in regard ~o inequality, poverty 

and unemployment, the trends of change in these phenomena over time 

both in the past as well as for a certain period in the future and 

the lack of a substantial impact of policy measures thus far taken 

for their eradication - all tend to show that they are likely to 

remain with the Asian countries for as long a period as one could 

hope to make projections. Together with growing population, expand-

ing income growth rates, these potentially worsening inequalities 

tend to drive large numbers of people involving several hundred 

millions to the extreme margins of existence as well as extremely 

unproductive resource bases whose tolerance limits for degradation 

are very low and whose capability of sustaining the growing demands 

made on them is sharply constrained. An example of such a dependence 

of large masses of people on relatively unproductive bases is found 

46/ 

£/ 

M. Krongkaew, "The Distributive Impact of the Government's 
Policies: An Assessment of the Situation in Tnailand" (Mimeo), 
p. 53. 

I. Shari, "The Impact of Public Policies on Income Distribution 
in Peninsular Malaysia", (Mimeo), p. 32. 
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in the experience of Nepal in recent years. A World Bank review 

of the development prospects of Nepal observs: "In Nepal the 

soil is generally light, permeable, and with some exceptions, of 

mediocre fertility. The combined pressure of humans and animals 

on land, forest and natural pastures has resulted in erosion of 

tragic proportions. The denudation of steep slopes for purposes 

of cultivation, the cutting of small trees for firewood, the 

overgrazing of forest and natural pastures which prevents regenera-

tion, are all convergent factors which create erosion especially 

in a permeable terrain. Deprived of its protective cover, the soil 

is pro·ne to landslides and its water retention power diminished 

during the monsoon season. This increases the flow of mountain 

torrents, and therefore of the rivers eroding the land in the 

valleys; further south in the Gangetic plain, flooding is increasing 

its damages. 

"Comparisons with countries in the sub-continent indicate 

the magnitude of the problem of population pressure in the Hills. 

POPULATION PRESSURE ON CULTIVATED LAND - .. 1970 

(Persons per sq.km.) 

Nepal 579 Bangladesh 824 

Mountains 1,174 India 350 

Hills 1,002 Pakistan 224 

Terai 336 Burma 148"481 
'' 

48/ World Bank, A Review of ~~jor Issues Related to NeEa1's 
Develo2ment Pros12ects, 1975, p. 2. 
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II.l. ·The environmental dimension in development is 

concerned with the 'inner' and 'outer' limits to growth. The 

'inner' limits to growth which were covered by Part I of the Paper 

related to excessive population pressure, resource-profligate 

patterns of living and the socio-economic pathology of inequality, 

poverty and unemployment. The 'outer' limits to growth which arise 

out of inadequacies relating to both the quantity and quality of 

the available resources are described in Part II. Three types of 

resources were selected for the purpose: land, water, and energy. 

II.2. Data on land use by the Asian and Pacific countries 

are given in Table A.V.l5. (Statistical Tables). For Asia as a 
Statistics, 

whole, according to the FAO Production/ the extent of nroble land 

and land under permanent crops had increasedfroo 456 oillion hectares 

in 1966 to 481 million hectares in 1976 - an increase of 25 million 

hectares. During the same period, the extent of permanent pastures 

decreased by 9 million hectares from 547 to 538, the area under 

forests and wood-lands increased by 30 million hectares from 573 to 

603; while the area under 'other land' fell:by about 47 million 

hectares from 1100 to 1053. These figures tend to change from one 

year to another; and there does not seem to be any visible trend 

to their variation. In any case, since land is limited in supply 

and the limits are well-known, and in the absence of systematic 

variations in land use, most of the marginal contribution of land 

to both environment and development will depend on variations in 

its quality brought about by natural as well as human factors. 

In spite of extensive irrigation, fertilization and technology inputs, 
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the quality of land in Asia seems to have been degraded by forces 

such as desertification, soil erosion, and deforestation. 

1!.3. In the matter of water resources, though the 

technical and geological limits of supply are far from being 

reached access to water, both as regards human consumption and 

irrigation is not adequate. Promotion of such access seems to be 

both expensive and time consuming. 

11.4. As a water-based producer of consumption goods, 

marine fisheries seem to have reached a biological limit and hence 

it cannot be assumed that the supply of fish in future will con-

tinue to grow as fast as in the past. rr' J ' : 

Nonetheless, these seems 

to be sufficient scope in Asia to expand fish production through 

aquaculture. 

II.5. Energy poses a different kind of a problem. As 

Asia, except for Iran and perhaps China, does not seem to contain 

much petroleum and natural gas, and as coal is also not_geographi-

cally evenl1'distributed, alternative svurces of energy need to be 

explored and commissioned into service in the next 20 years or so 
. I 

not only to power the development process itself but also to arrange 

for a more equitable distribution of the benefits of development. 

II.6. The six ~ctions in Part ·II deal with the problems 

mentioned above. A section each is devoted to --.desertification, 

soil erosion, deforestation, water resources,·.fisheries and energy. 
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Section I 

DESERTIFICATION 

The Dimensions of the Problem 

II.l.l. According to United Nations estimates, about 

630 million people (or roughly 16 per cent of the world's 

· population) currently live on arid or semi-arid lands. 

About 78 million of these people live on lands which are 

almost completely degraded by the forces of soil erosion, 

sand dune formation, unwanted vegetation and salt encrustation. 

If it is assumed that 70 per cent of them depend for their 

livelihood on agriculture alone in these degraded lands, 

50 million people are heading towards disaster. 

All the processes which cause a degradation of arid 

and semi-arid lands are covered by the phenomenon of desertifica-

tion or earth's skin disease which, thus interpreted, assumes 

~i~b~l proportions.~2/ Mohammed Kassas who estimated the extent 

!11.1 "Desertification does not apply to the fringe·s' of the sandy 
deserts only. It refers to all surfaces which, for various 
reasons such as overg'ra2:ing, the onset of salinity br 
alkalinity or the cultivation of unsuitable areas, lose 
their protective vegetative cover and: slow the characteristics 
of a desert. It includes many extensive regions where now 
only eXtremely shallow soil or perhaps)·no soil at all remains 
over the bed rock." 

"The inherent vulnerability of the eco-system to desertifica-
.,. tion is determined by its present climate, terrain, soil and 

vegetation conditions. This inherent Vulnerability is in-
.,. separable frcm human influence. Popula~ion and livestock 

density are important factors, as well as the intense pressure 
of cultivation associated with mechanization and the sub
marginal' ~pan~ion of· cropland agric~lture. 'i'he risk of 
degradation by desertification is therefore a function of 
both the inherent vulnerability of the region and the human or 
animal pressures on its resources. It is greatest in arid 
and semi-arid zones, but is also occurring in sub-humid regions." 

FAO, The State of Food and Agriculture, 1977, pp. 3-53 and 3-54. 
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of desertification in the various regions of the world concludes 

that 36.3 per cent of the earth's surface is extremely arid, or 

arid, or semi-arid. "Yet a world survey of land conditions, 

based on soil and vegetation data, indicates that 43 per cent of 

the earth's surface falls within these categories. The difference.-

of 6.7 per cent, Kassas suggests' is accounted for by the esti

mated extent of man-made deserts. "~Q/ 

The U.N. Conference on Desertification (1977) observed 

"that areas assessed as beinP, at high or very high risk occupy 

most of the arid and semi-arid regio.ns and extend into adjacent 

sub-humid regions. Neglecting the very cold drylands and the 

extreme deserts themselves, the latter not subject to fUTther 

degradation, there remains an area of potentially productive but 

threatened drylands covering 45 million km2 or 30 per cent of 

the world's land surface. These occur so widely that two thirds 

of the 150 nations of the world are affected. Through its sheer 

extent, therefore, desertification is a global problem."~!/ 

II.l.2. Of the 630 million people in the drylands of th~ 

world as a whole, the Asian and Pacific share is 60 per cent or 

378 million people; and of the 78 million people in the world 

currently living on lands which are already desertified, 

28 million are found in Asia and the Pacific -:-.r a proportion of 

36 per cent. 

50/ . 
-- Erik Eckholm and Lester R. Brown, Spreading Deserts -

The Hand of Man, Worldwatch Paper 13, (1977), pp. 8-9. 

~!/ United Nations Conference on Desertification, 
''Desertification: An Overview" (1977), pp. 9-10. 
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II.l.3. Of the 378 million people living in the drylands of 

Asia and the Pacific 260 millions (69 per cf 1t) earri,'thE!ir 

livelihood from agriculture based activities; 106 millions 

(28 per cent) from urban based activities; and 10 millions 

(3 per cent) from animal based activities. In the case of the 

28 million people in areas undergoing severe desertification, 

over 14 millions (54 per cent) depend on agriculture; 8 millions 

(27 per cent) on urban-based activities and 6 millions (19 per cent) 

on animal-based activities. Livestock as a means of livelihood 

is, therefore, more important in the desertified lands of Asia 

and the Pacific than in drylands as a whole. 

II.1.4. The annual ra;e of degradation of land through 

desertification was estimated at 6 million hectares. Considering 

the fact that Asia and the Pacific region contains 15 per cent 

of the world's arid lands, and assuming conservatively that the 

rate of desertification in Asia and the Pacific is no more than 
,,, 

the world average, close to a million hectaree are being desert!-

fied in it every year. 

Country Examples 

II.1.5. Certain Asian and Oceanic country examples of 
' : ~' •' I ; ' 

desertification follow. India has a population density of 
-, :l 

2 61 per km in its arid lands in the north west, south "imd east. 

Such a density is quite high in view of the limited resources 
'[!t ,-. ''•' 

of-these ar~as~ A consequence of this pressure of population 

has b~en the extension of cropping and gr,axing· to sub-marginal 
" ' 

' i' 

lands. In some cases the extension of cropping is at the expense 
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of grazing lands as seen in the north western part of -India 

known as Rajasthe:n where the atea of grazing shrank fran 

13 million hectares iri 1951 to 11 million hectares· 'itt ·1961 

~hile the livestock population went up from around -g million 

to over 14 million during the same period. This process 

tontimt'ed iuto the next decade through the present day, With 

the extending margins of cultivation coupled with the growing 

numbers of livestock and the resulting overgrazing, the pro

ddctivity of pastures was reduced. For instance, in the 

Luni Block of the region the productivity of pastures was reduced 

to between 10 and 15 per cent of their original level. It was 

observed: "In 1958, about one-fourth of Luni Block vas covered 

with a sheet of sand - some of i~ building into dunes. By 1976, 

-33 per cent _of the zone was. so covered."~~/ 

A case·study of the luni Block observes that "the 

unbalanced human pressure on the environment has been largely 

responsible for the desertification of the block.' ·Greater use 

of cultivable lands and exploitation of woody bio-mass for fuel 

and timber, decrease in grazing land area, indiscriminate cutting 

of loppings and digging of shrun~ roots for fuel needs, indulgence 

in;~emoving precious vegetal resources to supplement human and 

cattle needs1'.in times of scarcity - all are attributable to human 

~~/ "~bjected to decades of accelerated deforestation, farming 
without adequate renewing of the soil, and overgrazing, 

.. ~much of. west and central India.now resembles a lunar land
scape. Because of their low productivity, India's arid zones, 

.. ·' .J . which comprise a fifth ,of the country's total area,. chronically 
drain the central government's meager emergency relief funds 
and foodstocks." 

Erik Eckholm and Lester R. Brown, Spreading Deserts -
The Hand of Man, Op. Cit., p. 13. 
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malpractices causing and escalating desertification in the area. 

On the other hand, the natural vegetation in the present eco-

system is subjected to natural vulnerability, such as high sensi-

tivity to excessive grazing, low surface stability because of 

the light-textured soil, strong wind menace, and the susceptibility 

of certain locations to salinization as a result of ·drainage 

interference. Considerable damage is being done to the desert 

land and vegetation by rodents, which account for severe soil 

erosion and high consumption of forage production. During the 
• f .;J.. ~'-

period of 65 years of this century, the menace of desert locusts 

is •••• one of the major factors that promoted the xeric conditions 
" 
in the desert land of Raj as than." ~~I 

The climate of Afghanistan is either arid or semi-arid 

in the extensive plains in the north, west and south west. 

Though potentially very productive, the Helmand valley is currently 

in the grip of severe aridity. Owing to an intensification of 

irrigation and lack of adequate drainage the valley area is being 

affected by water-logging, salinization and aikalinization even 

though less than 100,000 hectares of the total potential of 518,000 

hectares of agricultural land in the valley have been developed 

for irrigation. Extension of dry farming in the area caused soil 

'' ' 

~~/ S.H. Rasul, "An Overview of the Desertification Process: in 
the ESCAP Region" (Mimeo), pp. 21-22. The rest of the 
country examples which follow are also based to a cet'tain 
·extent o-n this docume~t. 
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erosion. In two large areas in the He~and provinc~ in the 
'_'!- ' 

south and the other bordering the OxUs river in the ttorth, 

both arable and rangelands have been affected by the movement 
r;! 

and accUmulation of sand by wind action. In the country as a 

whole, 40 million hectares comprise rangeland which are grazed 

over b! 3b million livestock of which over 80 per cent are sheep. 

ThoU~h the }1rob1em is not critical, ovetgruing }1tevails to a 
f•: 

considerable extent. 
. :r 

. ln Australia• vast arid lilkid _setni-~d.d desert lands 

~·-... with . ihsigttif:lca~ tairtfaii cover 700,000 km
2 ~t. about 74 p~r cent 

: of the country. Droughts are an almost pe~anent envirbnmental 

hazard. Deserts form on widely eroded surfaces spotted by small 

perennial shrunQ. However, severe desertification is limited to 

rather small areas where the soil or vegetation is sensitive to 

the desert environment. It is found frequently in pastoral 

, areas because of overgrazing by livestock. In a case study of 

the Gascoyne basin in Western Australia it was pointed out that 

the basic causes of desertification in Australia are: drought; 

short planning horizon of individual producers and the government; 

economic non-viability of productive activities in these areas 

and lack of a proper understanding of the local eco-systems. 
-, 

It was observed that the rangelands in the Basin have undergone 

much erosion and have been overgrazed. From the traverse informa-

tion it was· aathered that seriou-s- wind erosion occurred on 8.1 

per cent of locations and a serious water erosion problem existed 

on 21 per cent of the locations. The total rangeland degradation 

area in the Basin was 28 per cent of the sites covered by the study. 
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Thaugh the greater part of Bangladesh is ·a deltaic 

plain, the area threatened hy desertification covers ten-tnU.'lion 
;~ ~· 

acres and is located to the south and west of the Ganges -

P~dma river - system. The desertification problem of Bangladesh 

is a hydrological quandary attributable to ~be catchments of the 

waterways en~ering the a~ea fro&- the north and the increasing 

northward movement· of the saline water' £rem the sea in the south. 

·- The southern districts of the area are be~ng. threatened mostly 

on account of the lowering. of the winter .g-tound-water flows and 

stream diminution• It was also reported that owing to red~ction 

-.. :!n''fresh· water from the north, the boundary of the fresh an4 salt 

''I I 

wat:et >inteiface is moving ·northwards. Nearly 90 miles of the ·.·· 

Ganges river, 45 miles;of the Gorai and 15 miles of the Padma 

rivers have recently ceased ·to be navigabl~. Agr.iculture was 

directly affected ~y tidal water from the sea •. The output of 

all. the 254 shallow wells and 451 deep tube~¥ells in the area 

was affected by saline water intruding the area up to 27Q miles 

froi!Lt:fle sea coast as against 17.0 miles previpusly, and trree 

·tiril'lfon acres of fresh water fisher.ies were severely aff.e~~ed, 

with·ah associated reduction in drinking water. 

Out of the 165 million hectares of land ·in Iran, 

nearly 'sixty per cent or 100 million hectares air~··-·~ilassified 
~~ r.:. -~ : I. 

as desert lands. Of these 20 million hectare's crcdirip-tise sandy, 

rocky or saline terrain w~ich is almost devoid of veget"at-ion. 

In a case study of Turari Protected Area in the northsastern part 

of the country it was pointed out that though desertification in 

Iran has been an old problem it is now considered more critical 
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than before beci:lilse of the growing numbers of peopie and live

~tock dependent on arid lands, Deforestation, decline of 

vegetative cover, soil erosion, and sand dune accumulation and 

movement are considered to be the main causes of desertification. 

In Nepal which bas a climatic range from the tropical 

to the arctic within a latitude difference equivalent to about 

145 km and rainfall di~tribution in the range of 150 mm to 

6,000 mm, degraded lands are found in the valleys of' S~rkhet and 

Dang, the hilly areas of Okhaldunga and.along the Terai. In 
-, i. 

the Surkhet and Dang valleys, the environmental change is'made 

conspicuous by erosion, lowering of water table, loss of organic 

matter in soil and the consequent decrea~e in soil fertility 

as well as microclimatic changes. This area was als'o affected 

by fanine in 197 2. The terrain around the okhaldunga area, 

being situated in the Cent~al Midland Mountains of the &.In Kosi 

drain~e, has bare rock slopes with very low hill side stability, 

There are indications not only of extensive erosion of the fertile 

soil surface as the rain flows overland during the monsoon, but 

also of the land being deprived of the capacity to grow protective 

cover during the dry period. The Terai Salwood forest area is 

fast being converted i"nto a cultivated area owing to the resettle-

ment of people migrating from the mountains in the. last 30 years. 

The area'·is now facing a serious desertification problem, partly 

due to the cha"tt'Irtg climatic conditions and par·tly due to fprest 

clearance for a~ricultural purposes. ,, 

f.-

'-,·, 
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.-. ·- .. . ... '•· ~ 

Desertification appears to be widely distributed . 

in·"Pakistan over the .. 3J:eater. part of th~. Cf?Untry_ c'!!lprising about 

20 million acres of rain-fed territory~ the arid zones of 

Choli·sfan and~ the Thar desert along its sou thea stern border with 

Intlfa, ·the·: Thal desert in the cent;ral. ar~as and vast tracts of 

sub-m:ount'ainous terrain ·in the 't\lest and the north, and the plains 

of the Indus· basin. The causes, nature, and state of desertifica-

tion differ from region to region depending on the climate, physio-

graphy, soil, population density and human pressure on natm;al 

resources 'and the success of human effort to counteract the 

Ftocess of degradation. However, of all the environmental p~oblens 

of the c;:ouptry, th~ water-logging and salinity in the .Indus basin 
- - ... ~ 

. ' 
are deened to be the greatest .and most urgent concern. 

j . 

II.1.6 • On the basis of the desertification processes identified 

. . above, the causal factors fall into three groups: (a) desert 

formation and deterioration of rangeland, (b) uncontrolled soil 

erosion and forest clearance and (c) hydrologic quandary. Australia, 

China, India and Iran are confronted with desert formation and 

deterioration of raneelands. Hepal exemplifies the second group 

of factors, soil erosion and deforestation. Pakistan, Bangladesh 

and Afghanistan are predominantly under the constraint of hydrologic 
'. 

qua~~ry. It should be noted, however, that in all these countries, 

all three groups of factors are at work, thoUgh thei~ relative ... 

impact is different in each count:Y· 
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~easures to Combat Desertification 
Nations 

II.l. 7. It wns esticated by the United/Conference on Desertification 

that the losses attributable to the growth of deserts amount annually 

to $1,100 million and the costs of rehabilitation involved are only 

$450 million.~~/ The global net advantage of $650 millions of an 

anti-desertification prop,ramme works out to $400 million for Asia 

and the Pacific on the basis of its population share. The benefits 

of combating deserts, however, should be seen in the context of 

human suffering alleviated, the effects of preventing further 

accentuation of aridity and the opportunity which such a programme 

affords to link up the desert communities with the rest of the world. 

These non-quantifiable but tangible benefits are taken note of by 

the countries concerned. 

II.l.8 • A few policy measures which have been initiated by the 

countries in their attempts to contain desertification and rehabili-

tate the lands already desertified are listed below. 

- In Afghanistan, a natural resource data base has been 

developed ~or monitoring programmes envisaged in the proposed 

Trans~ational Project to "fonitor Desertification Processes and 

Related.Natural Resources in Arid and Semi-Arid Areas of South West 

Asia}~ collaboration with India, Iran and Pakistan. 

54/ 
"That massive efforts to protect and enhance the productivity 
of the world's arid lands make good economic sense has been 
well-established. By U.N. estimates, cumulative degradation 
of rangelands and non-irrigated farm lands has held their 
combined annual productivity more than $12 billion below its 
potential level; if damages due to water-logging and salinity 
are added, the yearly losses total nearly $16 billion." 

Erik EckhoL~ and Lester R. Brown, Spreading Deserts -
The Hand of 'tan, Op. Cit. p. 35. 
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- Australia proposes to use low cost and flexible 

programmes of monitorin~, research and extension services in its 

desert· areas. 

- Bangladesh, in its programme for coping with the 

hydrologic quandary, proposes relocation of a number of fresbwater-
:,, 

dependent industries; expansion of the land-transportation network; 

dredging of water ways; and water storage at the farm level; and 

installing pumps to tubewells for operational efficiency at depths 

of 25 feet or over. 

- In India, the Central Arid Zone Research Institute 

proposed implementing scuh programmes as sand dune stabilization, 

shelter belts and roadside plantation, grassland development, 

horticulture demonstrations, dissemination of appropriate production 

technology, water harvesting in natural catchments, sprinkler 

irrigation, -drip irrigation, rodent conth)l operations, and 

installation of solar appliances. 

- Iran suggests a three point programme: research and 

management, the latter involving the local people and decision 

makers; makin~ improvements over the existing technologies; and 

livelihood diversification. 

- Apart from several small watershed projects at dif-

ferent locations undertaken by the Department of Soil and Water 
''• 

Conservation, Nepa~ which was created in 1974, plans are afoot to 

identify the country's land degradation and erosion problems and 

to formulate a long-term watershed development project within 

selected watersheds of upto about 1,000 1an2 in size. 
I- -' 



- 104 -

- Pakistan has launched a research activity which 

emphasizes the improvement of water management techniques and 

practices centred around hydrology, soil improvement, and cropping 

patterns. Efforts are also being made to organize extension 

services for qucikly transmitting the final output of research to 

the farmers. 

11.1.9. While all the measur~s proposed or already taken as 

listed above are desirable and worthwhile, it is important from 

the point of view of delineating future action to put them in a 

larger context the main features of which are the following. 

a) There seems to be a close relationship between 

denudation and drou~hts in specific locations. The increased 

reflection of solar radiation from the surface that occurs when 

land is stripped of trees and grass may reduce rainfall in a 

locality, or a rising load of dust above a wind-eroded terrain 

may reduce potential rainfall. Perhaps the most significant 

effect of denudation on local water balance is produced by the 

quick ru~7off rain water which leaves the ~roundwater springs 

unregen~rated. So one of the first action plans should be to 

prevent further devegetation and plan for a revegetation programme 

in the denuded areas. 

b) The number of livestock in the arid and semi-arid 

areas should be controlled for, in good years they multiply and 

' overgraze; the shaky equilibrium created by droughts a la Malthus 

is disrupted by the good years in which due to overgrazing the 

desertification process is intensified. Controlling the size of 
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the liyestock is also important from the point of view of maintaining 

and improving their quality.~~/ 

c) The extending margin of cultivation should be 

stopped. vlhere possible, cropland should be restored to pastures. 

d) Perhaps the key variable is the population living iri 

the arid zones with its built-in and enormous potential for growth 

in the form of a high proportion of the younger age grmtps. Success 

in stabilizing the size of population and its rate of growth can 

lead to an efficient management of the drylands. 

e) Perhaps the most important of all is a political'will 

to fight the problem backed by mass-participation in a comprehensive 

anti-desertification programme. 

The Chinese experience in the management of arid areas 

highlights the importance of the last point as exemplified in two 

brief case studies. One relates to the Usantsao project area and 

the other to Turfan Hsien project area. The transformation of 

the Usantsao project area in the northern part of Maowusu desert 

=>_"_51 ::Rot.ighly half the food consumed by a grazing ani:nal is required 
just for physiological maintenance; another fourth is required 
largely for reproduction, and the final fourth goes into milk 
production, growth and fat storage. Any cut back in feeding 
forced by the depletion of pastures is mostly at the expense of 
these final functions. Of course, the benefits of a more effi-
cient grazing system that emphasizes productivity over herd 
numbers can be realized only if valuable livestock products are 
at the same time put within consumers' reach. And herd reductions 
will be permanent only if the people ~nvolved understand the 
need for change, participate in the d~cision-making process as 
change ~s carried out, and see a genuine opportunity for a better 
life in' the new order." 

Erik Eckholm and Lester R, Brown, Spreading Deserts -
The Hand of Man, Qp. Cit., p. 31. 
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which is exposed to a strong northwest wind causi~g sand dunes 

is brought about mainly by constructing on a mass scale "grass kulun11 

or growing vegetation in areas which are enclosed by barbed wire, 

mud-bricks or willow fence around sand dunes. As a result of 

concerted efforts, the vegetal cover increased from less than five 

to fifty percent of the slope in a period of three to five years, 

and the near-ground wind speed decreased by 25.7 per cent with a 

simultaneous decrease of the sand content of the wind. The grass 

kulun enclosures in hollow lands improved the yield of hay 2.4 

times and the organic content of the soil by 1.8 times. The 

pasture land in the Commune of Usantsao has also been improyed 

so that today about 10,000 mu of sand dunes have been converted 

into pastures and about 240,000 mu of moving sand dunes have been 

stabilized. 

In the Turfan Hsiert project area located in the central 

part of the Basin of Turfan which is an inter-~ountain structural 

depression of the Tien Shan ~ountains, the tail water of winter 

irrigation is diverted to sandy areas and areas under the influence 

of severe wind erosion. The result was a growth of desert vegeta

tion upto 85 per cent and a reduction in the.wind speed by 49 

per cent. Part of the melt water from the Tien Shan mountains or 

springs is diverted for· afforestation in the gravelly portions of 

the Gobi. In these forests grapes are grown over the areas where 

channels are dug and subsequently filled with soil. 79 per cent 

of the grape production of Turfan Hsien comes from the transfonned 

Gobi desert. "Today 7 0 per cent of the crop belt of Tur fan Hsien 
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is being protected by the forest belts. Cultivated areas, formerly 
,,. .. 

mined by wind and sand, are now being restored. Some sandy tracts, 

formerly unarable, have been improved and brou.gpt under cultivation. 

The area of the oasis has .. b~en doubled .as compared with that which 

existed during tile pre-plan days. r: ~~/ 

' l 

I· 

.-.~, ·.r:i· ' : .r i' 

'' . 

~~/ S.H. Rasul, "An Overview of the Desertification Process in 
the ESCAP, R~ion", Op. Cit., p. 18. 
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Section II 

SOIL. DEGRADATION WITH SPECIAL P~FERENCE TO SOIL EROSION 

Types of Soil Degradation 

II. II.l. Data compiled from the FAO/UNESCO Soil Map of 

the World give the following distribution of soil resources 

among the various regions of the world and their major 

limitations. (See Table 29), 

II.II.2. Soil degradation which refers to the deterioration 

or loss of the productive capacity of the soil for present or 

future use is caused, among other things, by erosion, salini

zation by water-logging, and chemical degradation. The scope 

for the operation of these factors is present in a smaller or 

larger measure in 89 per cent of the world soil resources 

affected by factors such as drought, mineral stress, shallow 

depth, excess water, and permafrost. tn the Asian and Pacific 

region, the corresponding percentages of vulnerable soils in 

different parts are 32 for.south Asia; 90 for north and 

central Asia; 86 for southeast Asia; and 85 for Australiasia. 

Soil Erosion 

Il.II.3. In their book entitled The Rape of the Earth - A 

World Survey of Soil Erosion G.V. Jacks and R.O. ~fuyte empha

sized as long ago as 1939 the importance of top-soil: "Below 

that thin layer comprising the delicate organism known as the 

soil is a planet as lifeless as the Moon.;, What happens to 

the top-soil cannot be a matter of indifference for the 
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~ Melent ..,_lind units ~~·;·~ Old IIIOUftDin·bulldlns CJ....,. MOUIIIain·~ '- =.,-... 
FIGURe 3 Patterns of structural alignment. 

Source: Spenc~r and Thomas, Qe. cit., p. 121. 
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Table 29 

~.JORLD SOIL RESOURCES AND THEIR MAJOR LI!1.ITATIONS FOR AGRICULTUrrE 

(Per cent of Total Land) 

Regions Drought Nineral Shallow Excess 
Stress* Depth t~ater 

North America 20 22 10 10 

Central America 32 16 17 10 

South America 17 47 11 10 

Europe 8 33 12 e 

Africa 44 13 13 9 

South Asia 43 5 23 11 

North and Central Asia 17 9 38 13 

Southeast Asia 2 59 6 19 

Australa5ia 55 6 e 16 

'~orld 21-3 23 22 10 

Permafrost l~o Serious 
Limitations 

16 22 

-- 25 

-~ 15 

3 36 

-- 16 

-- lJ 

13 10 

-- 14 

-- 15 

6 11 

* Nutritional deficiencies or toxicities related to chemical co~position or mode of origin 

Source~ FAO, The State of Food and Agriculture 1977, Op.Cit. p. 3-4. 
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entire land-based productive system gravitates around the top-

soil, its quality, depth and its continual distribution from 

one geographical location to another. 

The erosion of soil is an integral part of the natural 

system. It occurs even when land is covered by grass or trees. 

When land is cleared, soil erosion accelerates. The rate of 

acceleration depends on the extent and intensity of land denudation. 

As population pressures mount, cultivation is both intensified 

and extended to new lands. Some techniques which are designed 

to raise land productivity in the short-run lead to soil loss. 

Cheap nitrogen fertilizers, for instance, replace nitrogen-fixing 

legumes with a resultant loss of top-soil. The extension of cul-

tivation to dry lands and mountain sides is often carried out without 

making adequate arrangements for protecting the top-soil by bunding 

or terracing. 57/ Unequal1and ownership and land tenure-- patterns 

exacerbate the situation. While the wealthy land owners culti-

vate fertile lands on the plains, poor farmers are driven to 

drylands and mountainsides for purposes of cultivation. The 

paucity of their resources does not permit adequate provision 

~I "An extreme case where tenure arrangements have induced 
myopic land treatment is Iran, particularly before the 
country's land reform program was initiated in 1962. 
Fully 62 per cent of the country's farmers then rented 
their cropland, and it was common practice for landlords 
to shift tenants about each year from one field to 
another. Under these conditions, tenants could hardly 
be expected to invest their energies in land improvements 
that could pay dividends only over the longer term." 
Erik P. Eckholm, Losing Ground (W.W. Norton & Company 
Inc. 1976) pp. 173-174. 
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1-lGURE 5 Regions of probable soil reaction. 

Source: Spencer and Thomas, 2£· ~~-·, p. 241. 
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for the protection of the top-soil. The reduction in fallows 

with mounting needs for food production also leads to wide-

spread drying up of the soils, and subsequent washing away 

with rains. With continuous cropping to meet the growing food 

needs, the farmers do not have time to practice soil conserva-

tion techniques as assiduously as in the past. The result is 

soil erosion in many parts of the world, both developed and 

developing, in excess of the tolerance limits or·T factor 

which may vary from one type of land to another2~/ 

A rough idea of the degree of soil erosion in the 

world may be obtained from estimates of the suspended sediment 

loads of major rivers. One such estimate based on 16 major 

rivers of the world is that for a drainage basin of approxi-

2 mately 21 million km , the suspended load is 7.5 billion 

"The object of soil conservationists is to ens4re that 
land is only ~sed in such a way that the use can be sus
tained indefinitely - that is, there is no progressive 
deterioration. This will be achieved when the rate of 
soil loss is no greater than the rate of formation of 
soil. The rate of formation cannot be precisely measured, 
but the best estimate of soil scientits is that under 
undisturbed conditions it will take of the order of 300 
years to produce 25 mm of top soil, but that when the 
disturbances and aeration and leaching actions are 
speeded up by tilling the land, this will be reduced 
to something like thirty years. A formation rate of 
25 mm. in 30 years is approximately 1.8 tons m/hectare/ 
year ( 5 tons/acre/year), and so this figure is frequently 
adopted as the target figure which erosion should not 
exceed." 
Norman Hudson, Soil Conservation (B.T. Batsford Ltd. 
19 71)' p. 36. 
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2 metric tons or an average of 363 metric tons per km of 

the drainage basin. The averages for the Yellow, Ganges 

and Brahmaputra rivers are 2,800, 1,500 and 1,100 metric 

tons of suspended load per km
2 

of drainage basin respectively. 

The FAO observes· th~t the most sus~eptible nreas are the lands 

receiving medium to high rainfall with latitudes approximately 

42° north and 42° south. It also observes "Whilst heavier 

sediment loads are associated with humid tropical zones, 

there is also a positive correlation with the relative 

proximity of mountains to the sea. This is especially so in 

59/ Southeast Asia •••• --

II. II .4. In general, the soils of the tropical moist 

forests of Southeast Asia are susceptible to erosion depending 

on the soil type, the slope of the land, the length of the 

flood path, the type of soil cover and the nature and intensity 

of rainfall. The impact of rainfall on soil erosion is quite 

signif~cant when soil cover is removed. Soil creep is an 

important means of erosion in the tropical moist forests. It 

loses 4 to 5 m.m. of soil per year by surface movements and 

7 to 13 cubic centimeters of soil in suspension per centimetre 

of soil surface per year. vlliile this erosion is faily low 

and stable when there is a canopy of vegetation covering the 

soil, it increases by one or two orders of magintude depending 

on the slope of the land. T~en the cover is removed, erosion 

60/ becomes almost complete on slopes of 10 degrees or more.--

~~/ FAO, The State of Food and Agriculture 1977, Op.Cit., p.3-5 

601 Colin HacAndrews & Chia Liu Sien, Developing Economies and 
the Environment, The Southeast Asian Experience. p.76 
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Apart from deforestation, mineral mining in 

Southeast Asia is reSpon~ible for silting and toxification of 

Strip minin~ as in the case of tin involves 
·· r·. · - 1 ..... ~ • 

drainage systems. 
: k~ i~ J ' - • 

the removal of the forest vegetation, washing of the soi,ls for 

ore a~d ·deposition of sterile tailings which are:difficult to 
0 

: _;..\,1 , '• ; , '' I • ' ' ' l ; ' ,•1 f 

regenerate. Tin tailings typically take sixty years to obtain 
•,r • ·, 

reserved forest cover and this process of regeneration is often 

interrup'ttid by ~t1J~que~t mini~. of, ;he: same a~~a, using more 
'l ·; • l ;., • .'Jl ;. ' ' : .. , \' .• 

efficient technology. Silt and highly toxic effluents are 
- _, ~ • ... - • ' l •• _; tJ,. ·,~ ' ' . ' 

8enerally discha~ged into drainage systems. 
• 'J .'Jt: 

In the Philippines~ 
f, ~ _: ' .. ~. : , I 

for example, the Taft River receives 300,000 metric tons of l·t·.·. 
• ,., . lt·: r , iV (':~ 

silt pe·r year from mining, v1hile the Argo River receives 1.3 

-
million metric tons of sediment per year from mining and 3.7 

million metric tons per year £rom natural erosion. These 

sediments enhance turbidity, thereby adversely affecting the 

survival of riverine org~ilisms·. 

Asian Country Examples 

II.II.S. Pakistan has limited forests which are e%timated 

to occupy only 3.4 per cent of the land area and they are .. , 
;> 

almost exclusively concentrated in. the hilly areas of the 
• • ' > .... _ -. ,,. 

northern provinces. As large _stretcl;les of these h.il.l.!=~ have 
'I ' • • ' ' 

been subjected t9 sizeabl~ defores~~tion there ~s rampant 

soil erosion in the,uplands and_ an exce~tional!y heavy silt 

load carried by the rivers is rendering ·the problem of silting 

in some major reservoirs serious. Soil at the rate of 4 to 7 

thousand tons per sq. mi. is carried annually by the rivers 
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Chanab and Jhelum. The sediment load in the Indus :is 

greater and is in fact one of the highest irt the wotld. The 

reservoirs of Marl&ia and ±arbela. are given a maximum stoz::age ~ 

life of 100 and 55 years respectively. Warsak Dam on the 

Kabul river has already silted up within 8 years of its 

completion. 
r I .' ' .. -.. 

About 76 per cent of the land in Pakistc u 

.affectad by VU'7iD& ~.of wind and watel' erosion. 36 

per_ cent by water and 40 · ,pu .c&114.b3E ~.. UNISCO .. ti .. te6 
. "1 a . . 

that <?ve.r SO per ee11t of the cultiQ.ted U&4 of the Rawal

pindi Division was affected by erosion. 'rhe Dtra.c.torat4. .of 

Soil ~servation estimated that ove.r 8 millicm acres were. 

totally lost in Rawalpindi. Sargodha, Labore and ~hUtan 
61/ Divisions due to gully formation.--

"The barren, infertile landsc.\q>e presented ~Y. ~t 

of Afghanistan~ and by the Zagros and Elburz mountains.' farthe.t' 

west in Iran, are fair warning of what lies ahead for parts 

of Pakistan, India and Nepal if prevailing trends are not 

reversed. A United-Nations team visiting Afghanist~·in the 

mid-1960's found the country's river basins "remarkable-for 

their sparseness of vegetation and the paucity of animal 1ife. 

The upper catchments are often bare rocky mountains with 

' ' ' t~62/ almost no soil cover and very little vegetation. --

61/ Committee on Human Environment (Pakistan), Human Environment 
in Pakistan (1973), pp. 37-40 

g~/ Erik P. Eckholm, Losing Ground, Op.Cit., p.03. 
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It was reported that studies of 17 major 

reservoirs in India reveals that they are silting up at three 

times the expected rate, apparently because of the defores-

tation of upstream areas and erosion of soil thereof. In 

the Philippines, the Ambuklas dam bas been given an expected 

economic life of only 32 years because of severe erosion 

linked to deforestation.~~/ 

Perhaps, the most impressive illustration of 

soil erosion comes from Nepal. The colossal deforestation 

of the country upset the balance of nature. In the present 

conditions obtaining in Nepal 72 per cent of the water 

of the major rivers goes as run-off, only 10 per cent of the 

water remaining as ground water and the rest 18 per cent as 

snow cover. In minor rivers the ground water percolation 

passing through sedimentary formation is only 20 per cent. 

64/ Intense gully erosion-- near Pokhara silted up the Phewa and 

~~/ Erik Eckholm, Planting for the Future: Forestry for Human 
Needs, Worldwatch Paper 26 ( 1979), pp 31-32. 

64/ The process of soil erosion may be described as follows. 
It does not accelerate unless the soil has been deprived 
of its natural forest protection. The mildest form of 
erosion (sheet erosion) occ~rs when the run-of£ is spread 
out over gentle gradients. Even so the water carries off 
the finest particles. On steeper slopes which are not 
protected by vegetation the run-off acts more vigorously. 
The soil is no longer retained by the vegetation. The 
effects of the run-off reinforce the run-off as soil at 
the higher levels gets loosened. And finally, when the 
drainage system becomes settled the water carves the 
surface into branching gullies. 

Typically the orders of magnitude of erosion may 
roughly be described thus. During an average shower of 
rain the drainage from a slope covered with good forest 
amounts to 3.4 cu. yd. per second per sq. mi., from a 
slope covered with scattered bushes, 37.2 cu. yds.; 
and from a slope rendered bare by overgrazing, 61 cu. yds. 
See Pierre Gourou, The Tropical World (Wiley, 1952), p.l9. 



Fig. 8 

Fig. 6 
Serretted type of erosion North West of Pokhara valley. 

Upper rc:ach of slide zone in Bhagabati tar of Kaski district. 

Fig. 9 
Gully type erosion typical of Midlaqd near Taosen. 

Fig,? 
The clfc..:tc:d area of the 8hagabali tar where 75 people buried ahve. 

Source: National Planning!. Commission, Hi!> MaJ•ty.•s Government of Nepal 
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the Rupa lakes. The area of the lakes in fact was reduced 

to half the original size. The deforestation in the Butwal 

area causes hot winds from Indian deseets to enter Nepal in 

the summer months and increased floods during the rainy 

season. The soil erosion in the country is of such magnitude 

that the country's rivers now annually carry 240 million 

c~ic meters of soil to India. This loss has been described 

as the country's most precious export' for which it receives 

no return. 

The Chairman of the Electricity Board in Nepal 

suggests the following comprehensive measures for dealing with 

floods, soil erosion and deforestation in the country. 

One third of the territory of Nepal should be 

under forests to sustain biological life as well 
! ,'f 

as meet modern requirements for forest products. 

All hilly areas should either be covered by 

forests or horticulture sho~d be practised in 

them. 
' : l 

People from the hills should be settled in the 

terai, where the productivity of land can be 

increased by as much as six times. 

I~ the hills, only the area under river valleys 
' '•I 

and old terraces should be cultivated. 

Afforestation programmes with fast-growing 

species should be undertaken forthwith. 
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In areas of severe erosion and slide, check 

dams and berming are immediately required. 

Population size should be stabilized as early 

as possible. 

And for fuel, maximum hydro-power should be 

utilized. 

Water-Logging and Salinization 

II.II.6. Salinization is the accumulation of salts to the 

extent tha~ they have a deleterious effect on soil productivity 

and crop yields. Factors which usually produce salinization 

are the aridity of the climate, geomorphology, topography, 

hydrology, the physical properties of the soil ~nd agricul

tural management practices. Salt-affected soils are found 

everywhere. It is ·estimated that they approximate to 7 per 

cent of the land area of the world. In Australasia, the pro

blem is very extensive where 357 million hectares are affected 

(42 per cent ·of the total land area); in South Asia 85 million 

hectares (8 per cent); in north and central Asia 212 million 

hectares (7·per cent); and in southeast Asia 20 million hectares 

(6 per cent). Past neglect of drainage, in conjunction with 

irrigation, has reduced the productivity of millions of hectares, 

which must now be reclaimed if at all possible. In some cases, 

large areas of irrigated land have had to be abandoned as a 

result of soil salinization. Improved drainage should be 

extended to'an area of 42 million hectares of irrigated land 

in Asia much of it requiring improvements in the irrigation 
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A typical case of water-logging and salinization 

obtains in Pakistan. The gross conunand area under canal 

irrigation in the country is about 37.5 million acres of 

which the total irrigated area is 29 million acres. 17 
, ;I 

million acres of agriculture land were water-logged and over 

11 million acres were affected by soil salinity before 

remedial measures were initiated. In 1959 vertical drainage 

was suggested as a solution to the problem of water-logging 

and salinity. In 1961 a programme was prepared which recog-

nized the need for subsurface drainage and supplemental 

irrigation. In 1964 a master plan was prepared by which 16 

Salinity Control and Reclamation Project (SCARPS) were proposed. 

Wherever the SCARP tubewells are operated, the water-table had 

gone down and wacer-logging was eliminated. There was a signi-

ficant increase in crop acreage and crop yields. It is pro-

pOsed to try tile drainage as an alternative for areas underlain 

with saline ground water where tubewells cannot be an adequate 

solution. 

Chemical Degradation 

II. II. 7. Chemical degradation of soil may occur if the 

nutrients in the soil are not replenished to maintain soil 

fertility. Particularly in the humid tropics, the climate 

frequently is ~onducive to bleaching and depletion of soil 

6 __ 51 
FAO, The State of Food and Agriculture 1917, Op.Cit.,p.3-12 
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nutrients. As shown in Table 29, while 23 per cent of 

the world's soils suffer from mineral stress, the proportion for 
I C :' 

Southeast Asia is as high as 59 per cent, being indeed the highest 

in all the regions of the world. ,.The soils of sotitheast 

Asia are poor in nutri~n~s because of their se~il{ty and 

their weathering in ~ under the influence of climatic 

and biotic factors. They have low nutrient holdin'g or 

water-holding capacitii!!s and a high level of a~:i.J:i:ty. They 

are deficient partic~larly in calcium and phosphorus although 

they are fairly rich in nitrogen. 
L 

Uncontrolled Shifting Cultivation 

. the )tropics 

In 1960, Nye and Greenland e.E!timated that over 

2 people, thinly .-sc~ttered over 36 million km of 
" • '1 ')'' l"• 

66/ practised shifting cultivation.-- .. In the Far 

East, the number is nm~ estimated at 80 ~llion (operating 

in·120 million hectares) who annually fell about 8.5 million 
' ' I, 

hectares of forest. , The qumbers seem to be .. c;m the increase 

as a result of the growth of population; and the spread of 

modern ways of life are interfering with the pattern of 
' ':. ,l 

shifting cultivation as practised in the past. 

Typically "shifting cultivation involves making 
' ~. ; '--

a clearing by gird~i~g, felling, or topping the forest canopy, 
,_ ~ ' 

slashing the lower layers and burning as much as possible to 
- .. r r i -_- , ~ · , J 

let light down to the ground, give free space, and fertilize 

P.H. Nye .and D.J. Greenland, The Soil Under Shifting 
Cultivation (Technical Communication No. 51, Commonwealth 
Bureau of Soils, 1960). See Section III below for 
further details. 
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the soii"'. Wi'th no formal cultivatidn seeds; roots" and 

tubers are placed in holes made by simple digging -sticks 

·'or hoes. Among many people the plantings are fence<l.and 

precautions are taken against wild pigs·and other animal 

pests. :The rankest weeds are kept out and the plots are 

watched against theft and q~~ge until the. harvest can be 

gathered~ Seldom is a given plot cropped more than three 

times in some successive sequence of crops •••• It is wrong 

to consider a_ cropping system of this kind as only an ele-

mentary one forced upon people by the_ difficulties of. their 

1;ropical environment, but always abandon~d by a society that 

has become advanced, stabilized, and sedentary. Such culti-

vation, when not under pressure, is. really a long range soil 

and crop rotation system, the wild plant growth of jungle 
""'· 

and forest alternating with planted crops."67/ 

However, the gr~dual increase in the production 

of cash crops and their perennial planting with ~ssociated 

:' ;-- , income surpluses enabled some of the once shifting culti-

vators to acquire homes and settle down. Farmers g~m~ing 

cash crops tenq to clear their land of stumps ~d roots more 

thoroughly, to plant.th~ir crops often in closely sp~ced 

r:~s and to v1eed them II10re intensively t~an they di~ earlier 

for their food crops. Compared_with the traditional Rrocess 
<' 

of s~ifting cultiva~i9n, all these practice~, tho~gh ~hey may 
'l ., i ' 

have advantages in other respects such as more income to the 

67/ 
J .E. Spencer and l\l'illiam L. Thomas, Asia, East by South : 
A Cultural Geography (Wiley, 1971}, pp. 253-254. 
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farmers, tend to increase soil erosion in the absence·of proper 

conservation measure$ whic~, unf tunately, are far frum being 

universally adopted. Moreoever, the reduction in the length of 

faiiows caused by popui~tion pressure and 'adaptation of land to 

cJsh crops results in rapid chemical degradation • 

. ~ ' . 
theta are some shiftihg cultivators who derive oriiy a 

' part of their resources from this method of agriculutre. They also 
r 11 ~r ! 

regularly cultivate more fertile lands over which they generally 

have rights of ownership. For instance, in the Philippines, many 
:.J • .~ .. 

live in small towns where they have more or less permanent work 
I '-' ~ 

in the secondary or tertiary sectors of the economy, and they add 

to their incomes by practising shifting cultivation on neighbour-

hood plots. The methods used are generally very destructive and 

soil-depleting. 

One way of coping with the problems created by shifting 

cultivation is through a system of taungya, practised in Burma • 
. :;:_,' 

The principle of the system is to plant young trees of a valuable 

forest species during the last year of cultivation, along with 

cereal and food crops growing on the land devoted to shifting 

cultivation. The young trees benefit from the care given to the 

crops. They will also form artificial stands to replace the normal 

forest fallow. Where conditions permit, quick growihg'species of 

trees should be preferred. Forest taungya is essentially a prac-

tical and relatively cheap method of enriching the forest. 

.. L ··-' 
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Flooding 

II.:II.8. Soil dE:gradation, washing away of the· mineral 

·p:roperties of the soil, apart from a locational redistribution of 

top soil is caused by flooding. The marked seasonal and exceptional 

intensity of the rainfall results in floods in many basins of the 

region. 

Where flooding occurs regularly, such as in the central 

part of the Brahmaputra basin (India ~nd Bangladesh) or the Nan river . . . 

plain of Thailand, the populafion has evolved a way of life to adapt 

itself to· the vagaries of floods. So destruction of life and property 

is limited to exceptional years. From the point of view of agriculture, 

the effect of floods has been to limit the choice of crops and crop 

yields, because floating rice is practically the only wet season 

crop that can be grown in deeply flooded areas; no high yielding 

varieties have been developed, nor is the use of fertilizer and other 

modern production techniqu~s economical. 

In the Brahmaputra basin where the flooded area of culti-

vated land varies from the average of around a third (3~ out of 9 

million hectares~ to over 50 per cent in bad years, it is proposed 

to control flooding by a system of dykes which, when fully implemented 

would almost completely eliminate the problem. This is, nevertheless, 

a formidable task since the maximum recorded flood of the combined 

Ganges-Brahmaputra system is estimated to be 2~ times as great as 

the highest ever recorded in the Mississippi system in the United 

States. In the Bangkok Plain and the Central Luzon area of the 

Philippines, the threat of floods has been somewhat reduced by storage 
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dams. But a different type of flood problem exists in some of 

the alluvial areas of India and the northern part of the Indus 

Valley in Pakistan. The annual areas flooded in India is estimated 

at 11 million hectares, but because the floods occur in different 

'' 
areas from year to bear, it is estimated that the total area requir-

ing flood control might be as much as 20 million hectares. 

Some Natural Disasters 
',r, 

II.II.9. An account.of some natural disa$ters in the 
' : t • ' ~ ' I 

,.,, .: ESCAP region is given flS Appendd:x to this section. 

' ! 

,. 

: t ~-

_)I' 
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Appendix 

NATURAL DISASTERS IN THE ESCAP REGION 

table A indicates travelled distances of tropical cyclones 
' ' ~:c.) l r ' 'l I ., J 'r• •• ~ ... l 

in 1977. 
\ ' I 

The table also identifies the type and the duration of 

those cyclones in that year. 
' _'1 f ! 'I 

Table A 

TROPICAL CYCLONES IN THE PACIFIC AREA, 1977 
' . 

'. ·~ '· Calendat ~&ximum Distance 

Cyclone t· a Name Period of days of Surface Travelled 
:"' ype .. Warning Wart1irlg Wirtd (Nih tical 

(knots) Miles) 

01 ts Patsy 23 Mar.-3L Mar. 
.0\ 

9 50 1,190 

02 'l'D tb 02 26 May -27 May 2 30 318 

03 TS Ruth 14 Jun.-17 Jun.. 4 60 ~74 

04 TD TD 04 05 Jul.-06 Jul. 2 30 3~6 

05 TY Sarah 16 Jul.-21 Jul. 6 75 1,548 

06 TY Thelma 21 Jul.-26 Jul. 6 85 1,092 

07 TY Vera 28 Jul.-01 Aug. 5 110 814 

08 TS Wanda 31 Jul.-04 Aug. 5 45 936 

09 TS Amy 20 Aug.-23 Aug. 4 40 936 

10 STY Babe 02 Sep.-10 Sep. 9 130 2,436 

11 TS Carla 03 Sep.-f j Sep. 3 35 614 

12 TY Dinah 14 Sep.-23 Sep. 10 75 1,998 

13 TS Emma 15 Sep.-20 Sep. 6 60 __ 1,680 

14 TS Freda 23 Sep.-25 Sep. 3 55 859 

15 TY Gilda 03 Oct.-10· Oct. 8 70 2,332 

16 TS Harriet 16 Oct.-20 Oct. 5 55 1,544 

17 TY Ivy 21 Oct.-27 Oct. 7 90 1,877 

18 TY Jean b 6 65 1,015 

19 TY Kim 06 Nov.-17 Nov. 12 125 1,338 

20 TY Lucy 28 Nov.-07 Dec. 10 115 3,922 

21 TY Mary 20 Dec.-03 Jan. 15 100 4.002 

Total 124c 

Source: Economic and Social Commission for Asia and the Pacific, 
Water Resources Journal, June 1978, P. 11. 

Notes: •· TD = Tropical depression, TS = Tropical storm; 
TY • Typhoon, TC • Tropical Cyclone, STY = Super typhoon; 
HR • Hurricane 

b. Jean 28 Oct.-31 Oct. and 02 Nov. - 03 Nov. 
c. Overlapping days included only once in sum. 
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,, ' ' 

Table B shows the frequency of tropical storms and 

typhoons by month and year~ It can be seen that 1977 is the year 

with the lowest amo~nt of events. 
. , ' •j,-j I 

The maximum was in 1964 when 40 

tropical storms and typhoons developed. The table also indicates 

the tropical storm season which begins in July and las~to November. 

'•,, 

Table C illustrates the extent of natural disasters i~ 

1917 .. ;1.~/ ~otae of the ESCAP countries. Table D gives damage values 
~rtr~ 

of s~~'selected countries and areas in the ESCAP ·tegion during 

; I 

·-I. 

r: 

-.... .,, 

-! .' 1 "J ' 



Year 

•verage 
l!-l45-1958 

A 
1 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 
verage 
959-1977 

' 
Jan. Feb. 

0.4 0.1 

0 1 

0 0 

1 1 

0 1 

0 0 

0 0 

2 2 

0 0 

1 0 

0 0 

1 0 

0 1 

1 0 

1 0 

0 0 

1 0 

1 0 

1 1 

0 0 

0.3 I 0.1 

Table B 

FREQUENCY OF TROPICAL STORMS AND TYPHOONS BY MONTH AND YEAR, 
WESTERN NORTH PACIFIC OCEAN 

Mar. Apr. ~y Jun. Jul. Aug. Sep. Oct. 

0.4 0.5 0.8 1.3 3.0 3.9 4.1 3.3 

1 1 0 0 3 6 6 4 

0 1 1 3 3 10 3 4 

1 1 3 2 5 4 6 5 

0 1 2 0 6 7 3 5 

0 1 1 3 4 3 5 5 
0 0 2 2 7 9 7 6 

1 1 2 3 5 6 7 2 

00 1 2 1 5 8 7 3 

2 1 1 1 6 8 7 4 

0 1 1 1 3 8 3 6 

1 1 0 0 3 4 3 3 

0 0 0 2 2 6 4 5 

1 3 4 2 8 4 6 4 

0 0 1 3 6 5 4 5 

0 0 0 0 7 5 2 4 

1 1 1 4 4 5 5 4 

0 0 0 0 2 4 5 5 

0 2 2 2 4 4 5 1 

1 0 0 1 4 1 5 4 

0.1 0.7 0.9 1.1 2.8 3.6 3.2 3.2 

Nov. Dec. 

2.7 1.1 

2 2 

1 1 

1 1 

3 2 

6 3 

6 1 

2 1 

2 1 

3 1 

4 0 

2 1 

4 0 

2 0 

2 3 

3 0 

4 2 

3 0 

1 2 

2 1 

1.6 0.5 

· Source: Economic and Social Commission for Asia and the Pacific, Water Resources Journal. June 1978, p. 12. 

Total 

22.0 

26 

27 

31 

30 

25 

40 

34 

30 

35 

27 

19 

24 

35 

30 

21 

32 

20 

25 

19 

18.3 

• 
..... 
w ..... 
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') 
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., 

India Storu an4 16.8 .. ~.6 10,000 1,51! a1ll1oo 7.9 alllton ha 293,000 cattle 38o 1;29 ... 0 

. ~~ ' 
floods ..S.lliOII a1ll1,.oc boWie a $807 aUllon 
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..... 

S&r#vl>kl 
Floo4 1,390 T 3~T bowoea 2 ,t.30 ha 
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. oaie and Social c0111.11issioo for A-sit~ ft1'd tte Pacific, ibter Resources Journ!ll, .lune 19'?8, P• 14 
Adapted fi'OII Econ . , . 
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FIGURE 10 Regions subject to floods and droughts. 

Source: Spencer and Thomas, 2£· c~~., p. 183. 
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Section Ill 

DEFORESTATION 

Supply of Forests 

11.3.1. The supply of forest resources in different 

regions of the world can be estimated in terms of closed forests 

and open woodlands. The position prevailing around 1975 in regard 

to these two types of forests in different regions of the world 

is given in Table 30. Taking the two together, forests as a 

share of land area in the world as a whole amount to 32 per cent; 

for Asia, th·e corresponding percentage is 19, the lowest of all 

the seven regions of the world. This low share of the land ·area, 

taken .. relatively to the large population of Asia, gives only 0.2 ha. 

per capita(Table 31). A corraborative piece of evidence underlining 

the dismal state of forest-resources availability in Asia is that 

the stamding wood volume in cubic meters per person in Asia is 15 

as against the world average of 75. By the end of the century, 

the per capita amount of potentially available timber will be cut 

in about half if the current deforestation rate were to continue. 

Demand For Forests 

11.3.2. On the demand side FAO forecasts that "the 
'.'} 

developed world is, or could easily be self-sufficient for:· most 

of the wood it consumes, both quantitatively and q~litatively •••• 

The present consumption of the developing countries is about 1,500 

3 3 million m of roundwood, or 0.5 m per capita per year. Assuming 

that, according to the United Nations medium variant, ~he popula

tion of the developing world reaches about 4,900 million in the 
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Table 30 

THE WORLD'S FORESTS BY REGION, MID-1970s 

Closed Closed 1 Open Open ;Closed Forests 
Forest* Forest as WoodlandS~ Woodland~ and Open Wood-
(million Share of (million as Share lands 

Region hectares) Land Area hectares) of Land Area. I Share of 
per cent) I Area (mil- Land 

lion Area 
hec·'· 

I 
tares) 

Latin America 680 33 280 14 960 47 

USSR 680 30 240 11 920 41 

North America 470 25 176 9 646 34 

Asia 410 15 100 4 510 19 

Africa 190 6 640 21 830 27 

Europe 138 28 37 8 175 36 

Oceania 89 10 105 12 194 22 

World Total 2,657 20 1,578 12 4,235 I 32 

* Closed·forest: tree crowns cover 20 per cent or more of the ground 
when viewed from above 

Open wood lands: a scattering of trees provide a crown cover of 5 
to 19 per cent. 

Source: Erik Eckholm, Planning for the Future: Forestry for Human 
Needs,Worldwatch Paper 26 (1979)~ p. 11. 

Table 31 

FOREST RESOURCES PER PERSON, MID-1970s 

Closed-Forest Area Standing Wood Volume 
Region Per Person Per Person* 

(Hectares) (cubic meters) 

Oceania· 4.2 238 

USSR 2.7 329 

Latin AIDe rica 2.1 253 

North Anletica·· 2.0 179 

Africa .. 0.5 107 

Europe 0.3 31 

Asia 0.2 15 

World· Tota'l 0.7 75 

* Closed forests only. World total volume in open wood lands is 
estimated to be about 12.5 cubic meters per person. 

Source: Erik Eckholm, Planning for the Future: Forestry for Human 
Needs, Ibid. P. 12. 
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year 2000, and that per capita GNP increases by 3.4 per cent per 

year, the total consumption of wood products would reach the level 

of 4,000 million m3 (0.8 m3 per capita), nearly half of which 

might still be fuelwood. At the global level, such needs could 

be satisfied if the productivity of the closed forests of the 

3 developing countries could be raised to 2.9 m per hectare per 

year. This seems technically possible, at least in quantitative 

terms. Thus, if the developing world were a single market commu-

nity, and if the wood products could be transported over long dis-

tances, there should not be any serious problem. 

"This optimistic view is reinforced by the fact that 

fuelwood, which is likely to represent half of the developing world's 

requirements in the year 2000, can be obtained not only from closed 

forests but also from the large area of open forests, from linear 

plantations, from shrubs and even from agricultural residences. 

The supply base of fuelwood is so wide that its consumption is a 

cause of the degradation and destruction of the forest and environ-

ment only in dry areas, or exceptionally in those more humid areas 

67/ where the local population is extremely dense."-

Though the prospects on the average for the developing 

bleak world as a whole do not look entirely/ ,the Asian situation is 

not all that comfortable, considering the forest resource scarcity 

of the region. Even meeting the firewood needs of the world on the 

basis of optimistic assumptions about the spread of wood-conserving 

67/ FAO, The State of Food and Agriculture, 1977, Op. cit., 3-26 
and 3-27. 
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stoves and cooking alternatives like bio-gas plants and solar 

cookers would require that 20 to 25 million hectares of new planta-

tions should be completed by 2000. At the current rate of planting 

for this purpose the new plantations would amount to by 2000 only 

two million hectares, a tenth of what is needed. Add to it the fact 

68/ 
that the annual loss of forests in Asia is about 5 million hectares.-

So, while meeting the wood and timber needs of the 

developing world as a whole is predicated on assumptions of averages 

and associated technical feasibilities, the Asian situation does 

not seem to be viable now; and it is likely to be less so in the 

future particularly should the prevailing rates of deforestation 

continue in the region. 

11.3.3. It has been estimated that on a worldwide 

basis, the tropical moist forests are being destroyed at a rate of 

about thirty hectares per minute. Of- this, probably 80 per cent 

of total destruction is carried out for agricultural and stock-

raising purposes. If this rate of deforestation continues, these 

areas may cease to exist as usable forests in the next 40 or 50 

69/ years.-

For the Asian and Pacific region, the average annual rates 

of decrease in operable forests through alienation of forest lands 

for non-forestry purposes, through transfers to agriculture to meet 

with requirements £or its planned development, shifting cultivation 

68/ -- Erik Eckholm, Planning for the Future: Forestry for Human Needs, 

69/ 
..QE_. cit., p. 8. 

Policy Group, "Forestry for Industrial Development: The Forest 
Industries, Paper Presented to the Eighth \vorld Forestry Congress, 
Jakarta, Indonesia, October 28, 1978,(Mimeo), p. 3. 
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and the resultant encroachment, and the extent of salvage cutting 

that takes place on areas lost to forestry, have been estimated 

by the FAO. They are as follows: 

Table 32 

DECREASES IN FOREST AREA 

Region 

South Asia 

Continental and Isular 
Southeast Asia 

East Asia 

Oceania 

South Pacific 

Annual Decrease in Operable 
Forest Area 
(Per cent) 

2.0 

2.0 

0.4 

0.3 

2.0 

Source: FAO, An A£praisal of the Forest Resources of 
the Asia Far East Region and rheir Potential 
for Future Timber Production (FO:MISC/75/9), 
Rome, 1975, p. 23. 
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For most countries, detailed data on deforestation are 

. 70/ difficult to obtain.-- however, it is possible to know the extent 

of both areas to be legally converted to agricultural use and those 

under shifting cultivation. For example, in Indonesia 18 million 

hectares of closed forest have been designated for conversion to 

JO/ "the Deputy Prfnfe?i~lfl>eninsular Malaysia shockzd his compatriots 
by projecting that the region''' c."l::..e-lush forests would be 
severely depleted in just 12 years. He predicted that by 1990 
the rate of timber production would not be adequate to meet 
domestic, let alone foreign, demand. Stringent new logging 
controls are being imposed in Thailand following the National 
Forestry Department's estimate that the country'"s forests are 
shrinking by 250,000 hectares a year, and that they w·ill be 
virtually gone in 25 years if present logging ~nd farming 
practices continue. 

"Recent satellite pictures of the Philippines, traditionally 
a major timber exporter,inGicate that forests now cover just 
under 30 per cent of the country, though the government feels 
a forest cover of 46 per cent is desirable for economic and 
environmental reasons. If existing logging patterns prevail, 
a consortiun of Philippines research orgcniz~tions has concluded, 
all original old-grotrth forests will have been cut down by the 
year 2000 e.nd projected timber supplies fr<':n second-growth 
forests and plantations will not suffice to meet even domestic 
basic needs. Destructive increases in floo~i~g and sedimentation 
have already been registered." · 

"In Nepal - to provide an extreme case, yet one of importance 
to hundreds of millions of people because of the country's 
ecologicRlly st::.·2.tegic locat±on - the sp::aad of fRrming and 
the collect~on of fuel and fodder have combined to reduce the 
forested ~rea iJ the hill zone by 25 per cent o7er the last 
decade. In 1976, a NepRlese research group concluded that a 
continuation of existing trends l·JOuld result in the complete 
disappearance of accessible forests in the hills within 15 
years - which the renear::l:2rs the:r.::;elvc3 labeled a "doomsday 
forecast." 

"Usually, uncontrolled deforestation is a sy:-:pto::t of a society's 
inability to get a grip on other fundamental development problems: 
agricultural stagnation, grossly unequal land teJure, rising 
une.mployment, rapid population growth, and the incapacity t() 
regulate private enterprise to protect the public interest." 
Erick Eckholm, Pl2.nting for tae Future: Forestrv for Human 
Needs, QE_. dt., pp. 14-19. 
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agriculture over the next 20 years. In Peninsular Malaysia, the 

said areas amount to 40,0CO - 80,000 hectart > per annum over the 

next 10 to 20 years. In the Philippines 80,000 hectares have been 

11 d i 1 
. 71/ annua y converte to agr cu ture 1n recent years.----

As for shifting cultivation, a broad estimate . is that 

about 80 million people in this region are involved, in an area of 

120 million hectares.]!/ Data are available for some countries. 

Bangladesh, for example, has alr.eady had 0. 96 million hectares of 

denuded state owned forest. Shifting cultivation is practised in 

Bangladesh mostly in the tropical evergreen hill tr3cts of Chittago~g 

district, where local people have an unrestricted right to practise 

it in an area of 10,000 square kilometres of state O~incd forests. 

Shifting cultivation is also a problem in India, parti-

cularly in the North Eastern and Central regions. It has been 

conservatively estimated that nbout six to eight million hectaras 

of land are affected by this type of agricu_ture ~nd cncroachm~nt. 

In Indonesia, about 30 million hectares have been devastated by 

shifting cultivation, whereas encroachment into the forests, con-

tinues at the rate of 200,000 hectares per year. 

In the Philippines~ about 150,000 - 200,000 hectares are 

destroyed per annum, and cnauthorized shjf~ing cultivation has taken 

place over 2.3 million hectares of forest land. The estimate for 

71/ 
FAO, Development and Forest Resources in the Asia and Far E~st 
Region, (Rome, 1976), p. 15. 

K. K. Nair, "Consultancy Report on Forestry for Community 
Development and Its Relevance to Agrarian Reforms and Rural 
Development," Bangkok, 1978, (Mimeo}~ p. 5. 
The details relating to shifting cultivation and deforestation 
in certain countries of the region were taken from this source 
as well as the one cited in footnote 71. 
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Burma is 142,000 hectares per year. In Malaysia it is a major 

problem in Sarawak and Sabah, where 5 million hectares and 2.3 

million hectares, respectively,, are estimated to be under this 

form of·cultivation •. In Peninsular Malaysia this agricultural 

73/ practice destroyed 16,000 hectares of forests annually.--

In the Terai region of Nepal the rate of encroachment 

into the forest areas is about 40,000 hectares per annum. Almost 

400,000 hectares of forest not on steep t~rrain have been used for 

agricultural activity. In Sri Lanka nearly one million hectares 

of national forest were lost to shifting cultivation during the 

last three decades. In Thailand, 250,000 hectares are cleared each 

year, whereas areas utilized in the aggregate for this agricultural 

practice are estimated at about 4 million hectares. In case of 

Fiji, data are available only for the extent of secondary forests, 

which are themselves the result of shifting cultivation in the 
',-·-·. 

last century, abo~t 200,000 hectares. Vietnam has its own unique 

problem; about 8 million hectares of the forest estate were damaged 

during the war. In Papua New Guinea nearly 227,000 hectares of 
• • I 

regrowth and virgin .forest are; cleared each year,, resulting in 

4.5 million hectares of open woodland and grassland and considerably 

larger areas of secnndary forest. 

Consequences of Deforestation 

II.3.4. Deforestation makes it difficult for the soil to 

,recover its fertility. As the soil collapses, sterile waste lands 

spread. India, for example, is reported to lose some 6,000 million 

11./ "Shifting Cultivation," Forest News for Asia and the Pacific, 
Volume II, No. 2 (May, 1978), p. 14. 
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tons ~f fertile top soil annually through erosion. The removal 

of forest also leads to extreme fluctuations in the water flow 

from the area. There will be increasing siltation in river beds 

and reservoirs. The risk of flooding also increases. In Bangladesh, 

an estimated 2~400 million tons of silt is carried through the 

country to get deposited in the river basins and bay of Bengal 

whereas the hyqel reservoir at Kaptai is being silted up at· an 
,., 1 

alarming rate. In Indonesia degradation of watersheds result!ng. 

in flooqs and erosion, is cited as a major problem for the popu-

lated area of, Java. In addition, the removal of forest will . ' 

r~duce the protection of neighbouring agricultural land f~o~ wi~d 

erosion. Ev.entually, agr;i.culture itself may fail in an area, which 

may ~requently ~e reduced into wasteland. 

Deforestation also reduces the future wood supply. 

This 'has implications for both domestic consumption and exports. 

The cost of building a house may rise, and there may be income 

foregone from wood and forest product exports. Since wood is 

·~ 

also the source of charcoal supply, a country may be deprived 

,'• 

' ' 
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of the source'of cheap fuel at the time when oil prices continue 

to rise.J..fj../ 

Deforestation Control Measures 

1.1_.3.5. In a number of countries in the region, people 

_an~· ~n,c:p}lrage~ to adoP.t conse:rvat,ion prac~~ces: ~n :10el~~-ion to 

forests and to plant trees for production and environmental pu~poses. 

In Australia a national programme of reforestation has been developed 

as a co~pei<i'tive venture between the Commonwealth and States, and 

financi~i assistance for this purpose was a·~r~~uiged in a series of 

Softwood Plantation Agreements. Private reforestativn is assisted 

: 7 4/ 
1- "The deepe~~l?-g J,~qer sh?r~.age in Pakis,tan has been accompanied 

by ·astonishing rises in the price of domestic timber.. In the 
Raw~lpindi market, one popular spe<;.ries that sold for 15 rupees 
a cubic foot in 1967 sold for 45 rupees in 1973 and 80 rupees 
in 1976. A simple board costs twice as much in Pakistan as in 
the United States, though the income of the average American 
is 46 times that of the average Pakistani'. 

"The. soc;f,al impact of timber scarcity on housing is especially 
perni~io~s in poor countries. · In the booming cities of less
developed As:i,a, about three to fou't' miLlen housing units &re 
being built each year. Ho~ever, if satisfactory housing is 
to .be provided for the region's urban residents, notes an FAO 
study, 15 million must be built per year over the next t~ro 
decades. Even if governments were to make a serious effort 
to meet ·this challenge, ad~quate wood supplies are unlikely 
to be available. Right now, the Indi,an state of Gujarat's 
ambitious plan to cons'truct huts for landless labourers is 
being derailed by the· paucity of raw-materials. The program 
requires 25 million wood poles, but . orlly. 400,000 of these 
become available e~<;J;l .. year; and. only 4 million bamboo stalks are 
produced a year although. "/65 miliion are needed." 
Erik.E~_!tholm, Planting .:fpr the Future, Forestry :::or Hur1nn 
Needs, Q£. cit., pp. 27-28. 
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through tax incentives, a number of State sponsored financial loan 

schemes and technical assistance provided by Government agencies. 

Management practices aimed at increasing the growing stock and 

increments are being applied to some of the natural forests. 

In China for every Mu (1 Mu = 1/15 hectare) of land 

afforested by the collectives, the Province gives a subsidy of 

¥7. China's tree-planting campaign dates back to 1958, when 

Chairman Mao instructed the nation to cover the country with green 

trees. 

In the Philippines under the revised Forestry Code, 

certain incentives have been provided, e.g. waiver of land rental 

and tax on tree crops raised in government owned lands. Private 

land owners in selected areas are extended loans to finance the 

development of tree narms. ~epayment of loans and interest are 

deferred up to harvest t.ime, i.e. 8 to 10 years. ·Land is granted 

for tree farms and industrial plantations. 

The Presidential Decree No. 1153 of June 6, 1977, requires 

the planting of one tree every month for five consecutive years by 

every citizen of the Republic, who are at least 10 years of age 

and actually residing therein, unless physically disabled to do so. 

Violaters shall be punished with a fine of not more than 1,000 

pesos or with disqualification to acquire or enjoy any privileges 

granted exclusively to its citizens. Trees shall be planted in 

lands or lots owned by the family, in lands or lots leased by the 

family with the consent of the owner, in lands which are parts of 
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public grounds on plazas, scp~ols, markets, roadside and parks, 

appro'priate forest .·l~nds, gra.zing or pasture lands, mineral lands, 

resettfemetit lands, and civil and military reservations. The 

trees· to be planted shall be fruit-bearing, shade, ornamental 01: 

forest trees. They shall be taken care of for at least two years 

after each planting and, in case of dying, disease or defect, shall 

be replaced. Seedlings for planting are available through the 

Bureau of Forest D~velopment T~e~'Nurseries, the Bureau of Plant 

Industry, the Bureau of Agricultu'ral Extension, the Philippine 
•! ~ '- \ ' i ' -

Coconut Authority and the Department of Education and Culture 

School nurseries. From 1978 all provinces, cities, municipalities 
'i' 

have to raise their own seedlings with the assistance of Bureau of 

Forest Development, Bureau of· Pi~nt Introduction and Bure~u of. 

Agricultural Extension. 
I·. 

In addition, the Programme of Forest Ecosystem Management 

has an objective of refore~t~tion of oyer 7j0,000 hectares of 

· 'llcitersheds, .d-enuded forest ·~;~n<Js, schoql grounds, military camps, 
:{;.I:, 

reservations and,parks, and ~long ~ighways. The Programme needs 
! .. , f 

the involvement of.all.gov~rnment agencies, the private sector, 
- '' · .. ;:-

civic and other organiz~t~ons and ~?titical institutions. 

Also to regulate land us~ forest areas are classified 

into various categories. Lands below 18 per cent slope are alien-
I l. I : _, j 

able for agriculture. Land will not be released if timber stands 

are about 20 cubic meters. Small enclosures or villages below 

250 hectares are discouraged~ Areas not classified as permanent 

public forests are classified as agricultural, industrial, commer-

cial residential, resettlement or mineral lands or as fish ponds. 
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In Thailand during 1977 five forest areas of 4!~S3l 

hectares were declared forest reserve. In addition, efforts are 

being made to encourage the hill people 'to adopt settled agricul-

tural practices combined with conservation oriented 'management 

of forests instead of slash and burn agriculture. 

In Korea tree planting, reforestation, erosion control, 

forest protection, resettlement of shifting c~ltivators and allied 

activities have been achieved by public education, extension acti-

vities, supporting legislation and active parti~ipation of the 

people. The programme on reforestation and erosion control has 

as members of the executing body, every class of schools with their 

students, military units with their personnel, companies with their 

employees and villages with their residents. Every member of an 
,• '' 

organization and every household in villages :is~ urged to parti

cipate in the pl~ntihg for at least more than one working day. 

Foresters are responsible for technical assistance and guidance 

regarding plantation site, arrangement for seedlings and fertilizer 

etc., and supervision at site. Every executive body has to take 

proper measures for subsequent management till the fifth year after 

planting. ' ['' 

As to the Government, it has introduced various campaigns 

su~h as donations in cash for planting seedlings and subsequent 

mangement, memorial plantings in commemoration of birth, school 

entrane~matrimony, etc. welfare plantations by friendly groups 

or organizations and "Gt.tow My Own Tt:ees11 campaign fo~,every 

household and school class units. ,. ;· 

. '· 
. ( 

•• J.l 
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Korea's resettlement policies restore shifting cultiva-

tion on slopes over 20 degrees as forest. That below 20 degrees 

and of a block size of more than 5 hectares are used only as farm 

land. According to this programme, households are classified 

into groups for resettlement on removal to nearby villages. By 

the end of 1977, 96 per cent of the total area of 112,400 hectares, 

has been reforested and rearranged into mechanised farm lands. 

By 1979 the project is supposed to eliminate all shifting cultivation. 

As a measure to settle the shifting cultivators, Burma 

has developed arsystem of agro-forestry known as Taungya in con-

junction with the raising of teak plantations. This practice 

•. has been adopted in a number of other· countries· 

In Bangladesh, reforestation progrannnes, s·ettlement ·of 

shifting cultivators, agro-forestry, forest extension and educa-
; '! 

tional campaigns are major efforts to improve the situation. Each 
l ._. '' r ,~ rl r' ;.•, ' 

family of shifting cultivators is given about four hectares of 
·--.~:r·_, 

l --,_ 

land to grow short rotation crops, i.e. pineapple, banana and 
', ~--' ': 

·.I_ -J J 

bamboo, medium rotation crops, like Guava, jackfruit and pulpwood, 
, ··,·1•;·_, r. 

and long rotation crops like teak plantations. Cottage industries, 

bee ke~ping, ~ivesto~~ and poultry ·farming are encouraged. Fish 

ctJlture is deve~oped wherever possible. However, under this system 

se~tlers have no proprietary right over the land; they are merely 

owners of th~ produce grown there. The·Government may give ten per 

cent share of the net income to those who participate in raising 

tree plantations in Government lands outside the scheme. 
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I~ India, intensive management practices have been 

adopted. In ... ~uitable areas the systems .of ~lear·-'felitng of· exi~t;ing 

growth and artificial regeneration are followed. ·By 1978 some 

3.4 milli9n hectares of forest plantations have been raised. 

Since 1950 there has been a programme to encourage farming commu-

.Aities to plant for fuel, fruit production and protection and to 

provid~ timl;)er for their own use. It met with success where 

fa~ers re~ognised the value of the products obtained and where 

the community was fully involved. Where the programme lacked such 
'' '·-' 

involvement, the campaign failed. 

Indonesia start~d resettlement of shifting culti~ators 

in 1972. The projects provide assistance and guidance for five ·: 

years. Assistance included five hectares of land per family and 
.. 

a cash grant. 
> , ~ ' r' f I ,- I < t': 

Fiji celebrates an arbor day every year. · Seed'ling·s· are 

supplied at subsidised pri'ces, ·and free ,of charge to schools and 

institutions~ Plants are delivered free to the nearest point 

accessible to a vehicle or boat. Planting tools-· are also provided 

tree by governmental organizations concerned with .. rural development. 

In New Zealand a forestry encouragement scheme has been 

' '. , ·~ U' 

implemented whereby land owners can claim a maximum of NZ$450 per 
' ' 

':i 
. '' --, 

hectare of tree plantation. It is estimated that in this country 
·.': 

man-made forests have already accounted for over 90 per cent of 
•• - t' 

the annual cutting potential. 
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In Sri Lanka, a voluntary National Heritage Porgramme 

is.implemented with the co-operation of the rural people •. Here 

the Forest Department and the Water Resources Board conduct a 

campaign to plant trees in school and temple premises, along 

roadsides and river banks, catchments of village tanks, etc. 

Social Forestry 

II.3.6. In·~any countries the Forest Service is fostering 

the integration of forestry activities and the rural communities in 

the forest areas by the development of a forest village system. 

How~ver, only in China, Korea and Japan has forestry been fully 

integrated with rural development activities, involving the people 

both in the planning and execution of the programmes. In China, 

agriculture, forestry and animal husbandry are interdependent. 

In Japan, since 1964 i~restry Structure Improvement Project has 

been implemented. It has, as its aim, the stable development of 

the community through various production activities of forestry 

based on the collective will of the people. The project involves 

an integration of forestry with agriculture, fisheries and other 

local community development project~. 

The Republic of Korea also carries out forestry operations 

at the village level. The country has 21,000 village forestry asso

ciations covering altogether 2.25 million people. Through these 

associations, reforestation spreads, resulting in forest production, 

land conservation and an increase in rural income. The Government 

assists in these activities by giving subsidies and technical 

guidance. 
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In India, under the social forestry scheme~ 1,500 

hectares were planted duri.n, 1975-76; 17,000 hectares and· 1,355 

row-kms, during 1976-77; and 63,000 hectares and 5,400 row-kms 

during 1977-78. Social forestry activities in India are mostly 

executed by the Government, in its waste lands and common village 

lands. There is little initiative or participation by the public. 

The Taungya cultivation is also implemented there, but the right 

to it is auctioned. This prevents small farms, the underemployed 

and the unemployed from deriving full benefits from the programme. 

f , 

In Java, Indonesia, the forest authorities introduced 

a system of forest villages in which the rural community is encou-

raged to participate in reforestation schemes while obtaining an 

extension of the agricultural area by raising crops with the forest 

. trees in a form of Taungya system. In areas formerly subject to 

shifting cultivation, the community is persuaded to settle in new 

areas nnd adopt production techniques which lead to permanent agri-

culture, while at the same time contributing to reforestation pro-

grammes in the former areas under a Taungya scheme. 

In the Philippines, groups of cultivators of slash and 

burn agriculture are settled in suitable areas of 50 to 250 hectares 

in the forest. Before moving, they are required to plant trees in 

areas which they vacate to be reverted as fo~ests. Those who are 

settled in the forest areas get a maxi~um of seven hectares of land, 

where they will practise agro-forestry. Trees must be raised in 

half the area available to each settler. Cultivators. do not pay 

taxes during the first five years. Afterwards, an evaluation will be 
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made, and those who want to stay are given leases. As for resettle-

ment in alienable lands, vnly potentially good agriculturists are 

selected. They are given a . ·inimum of three hectares and a maximum 

of five hectares of land, aud are provided work in forest nurseries, 

road construction, etc. to supplement income. 

In Thailand measures are taken to integrate forestry, 

agriculture and resettlement as part of watershed management. The 

existing natural forests ~re to be maintained as stich, whereas all 

slopes of over 85 per cent are to be under tree cover. As for the 

rest of the areas, appropriate land-use pattern with safeguards 

will be introduced. 0-2 per cent of forest land is allocated to 

rice cultivation, 2-35 per centtdcultivation with appropriate 

' I soil conservation measures, 35-85 per"cent of farm woodlots ·to 

pasture land, and over 85 per cent to be under trees. Each resettled 

family will receive 0.25 rai (one hectare = 6.25 rai) per person 

for household and garden land, 1 rai per person for agricultural 

land in case of irrigated agriculture and 2-3 rai per person in case 

of rainfed agriculture, 5 rai per person for communal grazing land, 

1 rai per person for orchard land, and 3 rai per person for communal --. 
wood lot. 

In Nepal, the Forest Department is working in close co-

operation with other government departments in the Small Area 

Development Projects with an integrated approach in the fields of 

agriculture, forestry, health, education, woman development, training, 

cottage industries, construction, etc. Also the resettlement pro-

gramme for settling squatters for permanent agriculture is carried 

out in areas released for this purpose. 
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'!', In Sri Lanka, th~ Co-operative Reforestation Programme 

is implemented, whereby 2 hectares of land is leased out to a 

villager for a period of three years. He is permitted to grow 

food crops along with the forest trees. For the proper maintenance 

of forest trees over this p~riod a cash award of Rs.340 per hectare 

is paid to the cultiva~or. Under this programme 5,300 hectares 

of land are being planteJ each year. 

In New Zealand, the Forest Service and the Department 

of Lands and Surveys have prqmoted integrated fa!ming with forestry. 

Good pasture lands are used fo.r cattle raising, whereas areas of 

rugged and steep terrain and of unstable soil.are left to forestry. 

The-intermediate areas which are not gopd for permanent pasture 

are earmarked for integrated land ~ae. 

·; 

•! 1 
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Section IV 

WATER RESOURCES 

Supply of Water 

11.4.1. Ninety-five per cent of the world's water 

resources amounting to 1.4 billion km3 is saline water; 4 per cent 

is frozen. The r-emaining one per cent is in a fresh liquid state. 

Of this 1 per cent, 98 per cent is ground water, and two per cent 

is surface water. Being a renewable resource, water's annual flow 

through the hydrological cycle determines the manner in which water 

supplies are made availa~l~ to meet innumerable needs. 

On a global basis, the total annual precipitation is 

3 estimated at 577,000 km 20.6 per cent of it, or 118,900 km3 is 

the precipitation overland which can be accounted for by evapora-

3 tion from land of 72,000 km , and run-off from land to oceans of 

3 46,900 km • 

The run-off to the sea may b~ considered as a limiting 

measure of water available for the support of human needs under 

the following assumptions: 

a) Land area:s which do not contribute run-off to the 

sea are without water-supply; 

b) Losses from streams and ground-water storage, such 

as evapotranspiration by vegetation in valley bottoms etc. are 

inconsequential or would not be reduced by upstream withdrawals; 

c) Possible mining of groundwater is of minor significance; 

and, 

d) Average consumption use during an accounting period 

is inconsequential. 



Source: 

FIGURE ll _Prt-.dpitanon in)uly. 

Spencer and Thomas, On. . ......; p. 182. 
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Of the run-off of roughly 47,000 cubic kilometres 

which occurs annually,Asia's share is the highest at 14.1 thousand 

km
3• -~he heaviest concentration in terms of average depth of run-

off by region is found in South America at 685 mill~tres while 

it is 324 millimetres for Asia. The volume in Africa, Australia, 

Europe, and North America combined'is less than 40 per cent of 

the total run-Qff. 

Table 33 

AVERAGE .~~NUAL WATER BALANCES OF THE WORLD 
ACCORDING TO THREE ESTIMATES 

I 

P Precipitation 

E = Evaporation 

R = Run-off 

Volume of Water (1000 of cubic) ki:ometres) 
I 

i Lvovicn!1, 1974 
I . :' 

Region !Baumgartner, 1975 USSR Monograph, 
I 
I 1974 t 
I 

i ! p r: R p E R p E R 
l I 

Asia 30.7! lfi.Si 12.2 32.2 I 32.7 19.:, 13.2 18.11 14.1 
I i 

2.41 i I Australia l 
7.1, 4.7 7.1 4.6 I 2.5 6.4 I 4.4 2.0 

I 

I ! 
l 

577 .o I World 1496.01496.0! - /577.0 525.0 525.0 
I i 

Depth of \vater 

(millimetres) 

Asia 696 420 276 740 1. 416 324 726 433 293 
I 

Australia 803 534 269 791 I 511 280 736 510 226 

World 973 973 i 1130 1030 1030 •1130 

Source: USSR, National Committee for IHD, World Water Balance and 
Water Resources of the Earth (Leningrad, 1974); Lvovich, 
Global Water Resources and the Futur~ (Moscow,.~~74); A. 
Baumgartner and E. Reichel, The World Water Balance (Munich, 
1975). 

a/ Values are adjusted upwards to include.Antarti~for comparison 
with corresponding volumes derived by the other two authors. 
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Table 34 shows the average annual run-off and its equiva-

lent depth for various countries in the Asianand Pacific region. 

The figures for equivalent depth of run-off show an even wider 

variation than in the case of rainfall, being influenced parti-

cularly by evapo-transpiration and by other factors such as soil, 

topography and catchment size. 

r~re extreme variations occur in run-off conditions 

within countries. 

The pronounced seasonal nature of run-off in most 

countries imposes obvious difficulties in the development of 

surface-water resources and these difficulties are aggravated 

by the longer-term variability which is comn1on. High flood peak 

discharges commonly create problems in design, construction and 

management of storage fa~ilities and call for the introduction 

of effective flood forecasting and flood warning systems. This 

also calls for the need to provide effective flood control measures. 

No systematic data are available ori ground water supplies 

in the region, or for inJivi~ual countries~ except as given in Table 35. 

Demand for Water 

11.4.2. Data given in Table 35 on the supply-d€mand 

relationships in regard to water show that even by the year 2000~and 

providing for~ augmentEd demands for reasons of population and income 

growth, u!banization and industriali2ation as well as improved tech-

' ! 
niques of exploration and supply, the demand for water in the 

countries does not exceed available or expected supplies. 
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Table 34 

AVERAGE ANNUAL RAINFALL A~'D RUN-OEF IN SOME COUNTRIES 
OF THE ESCAP REG IO~l 

1. Above 2,000 mm. 

Hong Kong 

Indonesia 

Lao PDR 

Malaysia 

New Zealand 

Philippines 

Singapore 

Sri Lanka 

2. 1,000 to 2,000 mm. 

Bangladesh 

Burma 

Demo. Kampuchea 

India 

Japan 

Nepal 

Rep. of Korea 

Thailand 

3. Below 1,000 mm. 

Afghanistan 

Australia 

China 

Iran 

Mongolia 

Pakistan 

Average 
Annual 

, Rainfall 
I 
1 (mm) 
I 

2' 36fj?_/ 

2, 62r:Jl_/ 

2,000 

2,850 

2,010 

2,360 

2,233 

2,010 

1,930 

1,850 

1, 17oP-i 

1,818 

1,880 

1,159 

1,420 

324 

46oP-1 

660 

2502..1 

220 

280 

Average Annual Run-off 
Volume 

3 
Equivalent 

(million m ) depth((mm) 

1,320 

2,530,000 

273,000 

456,ooQP_/ 

397,000 

322; 9a#1 

602 

43,200 

123,ooo£1 

1,082,000 

88,100 

1, 78o,oooE./ 

547,000 

170,000 

63.,000 

110,6ooP-1 

50,000~/ 
343,oooP-1 

2,680,000 

117,500 

24,556 

183,400 

1,270 

1,250 

],150 

1, 37#1 

1,496 

1 07~/ 
' 

1,035 

659 

860 

1,600 

590 

54#-1 

1,483 

1,210 

641 
214'E._/ 

77 

44. :J!-I 
281 

67 

16 

228 

Annual run
off Coeffi

cient 

0.59 

0.48 

0.57 

0. 4#-1 

0.74 

0.45 

0.47 

0.33 

0.45 

0.32 
0.47'E._/ 

0.82 

0.64 

0.55 

0.15 

0.24 

0.09~1 

0.43 

0.25 

0.07 

~/ Unless indicated otherwise, all information was obtained from Water Resources 
Journal, September 1973 (ST/ECAFE/SER.C/98), table 1-1. 

b/ Data from country reporwfor the United Nations Water Conference. 
£1 Country paper presented at the Water for Peace Conference, 1967; in addition, 

1,234,000 million m3 of run-off are received from outside the country. 
~/ Does not include the oxsis river. 
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Table 35 

,i.~TER SUPPLY ~ND DE!,JAND SITUATION IN SOME COUNTRIES OF T!EESCAP REGION 

(Figures are from country reports to United Nations Water Conference, 1977, Mar Del Prata) 

-- -~·· ... 
Nunber of Annual dependable_ 1·:ater supply Annual water demand 

Country face run-of 
ment areas (rJillion n3 

f 
SE!rface I Percentage Ground ·,mter Total 

3 
\'li thdra wal Percentage ) 

':later 
3 

of :mnual · Cmilli0n m3) (million m ) 1975 3 of dependable 
~lion m) run-off (million m ) supply 

"ustralia 12 )+;;,000 125,000 36.4 '12,000 197,000 16,930 8.6 

Hong Kong l l,:;2cJ;! . . . ... . .. 45fJ./ 360 79 

India 8 1,780,000 700,000 38.8 275,000 975,000 355,000 36.4 

Indonesia 8 ... ... ... .. . ... . .. 
Iran 6 117,50o£/ 84,325 72.2 22,700 107,525 81,34cf./ 75.6 

Japan 9 547,000 
f/ ... ... ... ... 79,000.: .. . 

!1ialaysia 13 97 ,52,;.:/ ... ... ... 9,425 9.J! 
Pakistan 3 

b' 
1s;;, 4oo-' 172,62c).! 94.1 43,050 21),670 153,38Jc1 71 

Philippines 12 ::>2':,909 256,90J! 79.5 ... ... 29,508 J.l.r}! 
Republic of Kore3 5 6~·,000 8,513 13.5 38,694 47,212 13,67'}E/ 29 

Singapore 6022/ ... ... ... . . . 191 ... 
Thailand 6 109,50o'd ... ... 50,394 ... ... ... 

-----
a/ Estimates not made but it is likely that annual water demand for r1hole of Australia by 2000 Hill still be of same order of magnitude. 
b/ iiater Resources Journal, September 197:;; (ST/ECAF'i/SER.c;/98) Iable 1.1 
c/ Includes 84.1 million m3 from China and G6.3 million m' of desalted water 
d; For 1981t 
;; For 2005 
f/ For 1970 
"'iJ For 1985 
h/ Flon Vlhich was equalled or exceeued 95 per cent of the time. 
I! · Percentage of dependable surface · nater SUpPly. 
S/ J\t the Rim str.tion of the Indus basin only, 50 per cent of the year. 
k/ Irrigation use in the Induz basin only. · 
l/ Fl011 r:hich ·i:as equalled or exceeded 90 per cent of the time. 
i; For 1976 
'£! For 2001. 

Fu:t:ure r:ith·-
·drar•al (20QO) 
(cillion m:~) ----a:r ... -

- d/ 6:;,1-

750,000 

231,550 

1Cl,702!i' 

lF;,,orxrJ 

2::.,702 

... 
113,310 

35, 76;ft/ 

36'Ji 

... 

Pe rcen tac;e 
of depen·· 
dable supply 

... !:! 
133 

76.<j 

... 
95 

.... 
22 ~i! ,.::-

... ., 
44.1.::-

75.7 

... 

. .. 
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Drinking Water 

II.4.3. However, the problem of water in Asia and the 

75/ Pacific, as elsewhere, is one of access to the available supplies.--

It is well known that as earlier pointed out in Part I Section III 

of the Paper, access to safe drinking water is very inadequate 

and very unevenly distributed. In its report to the United States 

Congress on Environmental and Natural Resource ~~nagement in Develop-

ing Countries, the USAID observed: "One of the most serious environ-

mental problems in Asia is water supply. The majority of the popu-

lation lives in rural areas, and statistics compiled by WHO suggest 

that only about 10 per cent of these rural residents have access 

to water supplies which meet minimal health standards. tiost 

countries lack the resources to control water pollution from 

primary human and agricultural wastes or to offset its effects 

by providing treated water. Accumulated wastes mix with the 

surface and ground water resources creating serious problems in 

the area. 

"In Nepal only 8 per cent of the population has access 

to a safe and convenient drinking water supply. Coliform amounts 

exceeding u.-s. standards have been found above 14,000 feet in the 

vicinity of Mount Everest. In rural India, only 5 per cent of 

the population receives a piped ~'later supply. There are 152,000 

12.1 The upper limit of the water resource which can be made available 
by regulation is often considerably less than the expected 
annual run-off, which requires tremendous storage facilities. 
The practical limit may be closer to the median annual flow, 
i.e. flow occurring, say, 50 per cent of the time which is 
lower. This is only from the angle of hydrology. There are 
usually other technical and economic factors ·involved in esti
mating the supply schedule of water. 
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villages in which the water source is at a distance of one mile 

or more, or which are situated in areas having only brackish 

water. The immediate consequence is that 50 per cent of the diseases 

commonly encountered in India are water-borne. Most of these could 

be prevented by supplying safe drinking water. 

"In the rural areas of Thailand, only 10 per cent of the 

population has safe potable water. The result of this, coupled 

with the absence of adequate sanitary facilities, is that 80 per cent 

of all illness and 40 per cent of all deaths are attributable to 

human waste or filth diseases. 11J.!/ 

!1.4.4. Indeed on a global scale, the percentage of 

population npt having access to safe drinking water is expected 

to increase from 1970 to 1980 as projected by the WHO: in urban 

areas fromSO.to 68; in rural areas from 88 to 90; and in the total 

, f. rom 77 to 83. 

Table 36 

NEEDS FOR COHMUNITY HATER SUPPLY SERVICES 
90 SELECTED COUl~TRIES, 1970-80 

Population Not Served Estimated Estimated Population 
Types of Adequateb in 1970 Population Needing_ Service b_y_ 1980 
Populat:ion Number 1i'ercentage Increase Number Percentage 

(millions) of 1970 1970-80 (millions) of ·1980 
Population (millions) Pcm.ulation 

Urban 232 50 251 483 68 

Rural 1,026 88 272 1,298 90 

Total 1,258 77 523 : 1, 781 83 

; iSource: U~ited Nations, The Demand for Water, Series No. 3 (1976), 
P• 63. 

l· 76/ 
USAID, Environmental and Natural Resource .Management in 
Developing Countries: A Report to Congr:ess, Vol. I: Report 
(1979, Mimeo,) pp. 67-68. 



- 163 -

In a survey conducted by the WHO in six WHO regions of 

the world all· Of·• them except Europe reported that insuffic;t.ency 

of internal investment resources was the most rigorously constrain-

ing fa-ctor in prdviding safe drinking water to the people. The 

continuing laek of access, therefore, is attributable in a large 

measure'to the poverty of these countries, and the need to view 

the problem in·such a perspective was underscored by the Founex 

report. "The environmental problems of developing countries fall 

broadly into two categories - the problems arising out of poverty 

on the inadeq4~cy of development itself, and the problems that 

arise out of the very proc~ss of development ••• The remedial 

approaches to the first set of problems are closely interwoven 

with policies for over-all development. These policies must in-

elude some of the major environmental problems that arise in the 

context of urban and rural poverty •••• problems of poor water 

supplies, inadeqt1ate sewerage, sickness, nutritional deficiency 

and bad housing need to be dealt with in the process of planning 

and policy making. Goals and objectives in these fields should be 

incorporated into development plans as much as targets for the 

77/ growth of output. 11
-

Other Uses of Water 

11.4.5. T~ugh drinking water is vitally important from 

the point of view of human health and well-being the proportion of 

water used for the purpose (Table 37) was only about 5 per cent of 

the total use in 1967. A projection of the pattern of water use upto 

11.1 Development and Environment (1971), p. 6. 
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2000 shows that by then the proportion of drinking water could go 

upto 6 per cent. It can also be seen from the table that irrigation 

at the moment accounts for about 70· per cent of the total water 

use. The same situation obtains in ®ost of the Asian countries 

as the data given in the following Table 38 show thttt in point of 

fact in a number of them water utilised for irrigation ranges between 

80 and 90 per cent of the total water use. (See also Table A.,V.l5, 

Statistical Tables for country-wise data on irrigated areas). 

Table 37 

ESTIMATES OF WORLD WATER USE, 1967, AND PROJECTIONS TO 2000 

Total Use Proportion of 
Total Use 

Type of 
(million m3) 

Projected 
Use I annual 

1967 
I 

2000 growth rate 1967 2000 
1967-2000, 
per cent 

Agriculture 

Irrigation 1,400,000 2,800,000 2.1 70 
.. jot 

'livestock 58,800 102,200 1.7 3 

Rural Domestic 19,800 38,300 2.0 1 

Other 

Urban Domestic 73,000 278,900 4.1 4 

Industry and 
Mining I 437,700 2,231,000 5.0 22 

Source: FAO: The State of Food and Agriculture, 1977, ~· cit., 
p. 3-10. 

51 

2 

1 

5 

41 
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Table 38 

WITHDRAWALS FOR IRRIGATION AND OtHER USES 

1975 Withdrawal (million ~ 

Australia 

Hong Kong 

India 

Iran 

Japan 

Malaysia 

Pakistan 

Philippines 

Rep. of Korea 

Thailand 

!!1 For 1966 

E/ For 1970 

£/ For 1976. 

Total 

16,9.30 

360 

355,000 

81,34o!-J 

79,oo#J 

9,425 

153,380 

29,508 

13,67~.1 

--

Irrigation and Rice Yields 

.. i 

Irt:iga- Other 
tion uses 

13,120 3,810 

10.4 349.6 

337,250 17,750 

80,2ls!-1 1,125 

56, 1o#1 22,300 

7,655 1, 770 

138,306 15,074 

21,099 8,409 

7 ,2lg£.' 6,460 

30,021 --

Percentage of 
Withdrawal 
Irriga- Other 
tion uses 

77.5 22.5 

2.9 97.1 

95 5 

98.6 1.4 

71.7 28.3 

81 •. 2 18.8 
: 

90 10 

71.5 28.5 

52.8 47.2 

-- --

II.4.6. :the potential benefits of :~rrigation to crop 

production are illustrated in Table 39 which relates countrywide 

rice yields to the applied degree of water ·control and management, 

···~combined with cultural practices and material inputs suited to that 

level of control. Higher crop yields are only one of the potential 

benefits. Imp-toved control and management of water permit more inten-

sive land use. Also, the year· to year fi.uctuation· in crop production 

due to weather variations is minimized through irrigation. Reduction 
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of water wastage means that it can be used productively elsewhere. 

These factors combine to increase the harvested area. 

Table 39 

COUNTRYWIDE RICE ~IELDS* RELATED TO WATER CONTROL 
MEASURES AND THE USE .. <;>F ADDITIONAL INPUTS 

Degree of water 
control 

No water control (rain
fed, uncontrolled 
flooding) 

Successive introduction 
of water control 

* 

(a) Elimination of 
floods 

(b) Elimination of 
drought 

(c) Improved t~ater 
control (irriga-
tion and drainage) 

(d) Sophisticated 
management prac-
tices (mid-
season drying) 

All figures relate to 

Use of additional 
inputs 

nil 

nil 

low fertilizer 
application 

low to medium 
fertilizer 
application 

high fertilizer use 
+ improved seeds 
and pest control 
plus diversification 
and mechanization 

paddy rice. 

Maximum Rice Yield 
1971-:1974 
(tons/ha) 

Laos 1.3 

Democratic 
Kampuchea 1.5 

Burma 1.7 
·India 1.7 
Thailand 2.0 

Pakistan 2.4 
Viet Nam. 2.5 
Sri Lanka 2.9 
Malaysia (West)3.0 
Rep.of Korea 4.9 

Japan 5.9 

Source: United Nations Water Conference,.Water for Agriculture 
(E/CONF. 70/ll),Mar del Plata, 1977, p. 4. 

' I•' ' 

.Cropping Intensity 

1!.4.7. Cropping intensity is a key elemerit in deciding 

the \ialue of irrigation and the benefits to be de':tl.ved from the 

invest~nt. Where arable land is scarce, the inteh~ity of its use 

· J.• and the· associa-ted crop yield's represent the major factors determin-

'·.,,!. ing tHe physica1l limits to agricultural production; Uti:l:ier differing 
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conditions of climate and land availability, cropping intensity 

varies widely (Table 40). 

Table 40 

ACTUAL AND PROJECTED EQUIPPED IRRIGATED AREAS(EA) 
(1000 ha) AND CROPPING INTENSITIES(CI) 
(% UTILIZATION OF CULTIVATED AREA) 

I 

1965 I 1975 Region 
EA CI EA CI EA 

1990 

CI 

Africa 1,882 104 2,610 107 3,570 121 

Latin America 9,623 77 11,749 89 14,850 95 

Near East 13,329 80 •17,105 95 21,400 106 

·Asia 45,691 119 60,522 129 74,370 142 

Source: United Nations Water Conference, Water for Agriculture 
(E/CONF.70/ll), Mar.del Plata, 1977, p. 6. 

Cost of Improvements 

II.4.8. If acceptable standards of effectiveness and 

efficiency are to be attained, it is estimated that some 86 million 
i 

hectares throughout the world are now in need of improvement to 

the existing main and on-farm systems for the supply, distribution 

and application of irrigation water. In the developing market 

economies of Africa, Latin America, the Near East and Asia, such 

improvement is called for by 1990 on 45 million hectares out of a 

total of 92 million, at an estimated cost of more than 22,000 million 

dollars at 1975 prices (Table 41). 



('' 

·-

- 168 -

Table 41 

IRRIGATION IMPROVEMENT TARGETS 1975-1990 
(Areas in 1000 ha. Costs in $US millions) 

I 
1975 Minor 
Existing Im-

I Z..1ajor 
Im- Totals 

Region Irriga- prove- Cost prove- Cost Area 
tion ment ment 
Area Area Area 

Africa 2,610 522 209 261 235 783 
I 

I 
Latin America 11,749 2,349 566 2,349 1,540 4,698 

Near East 17,105 6,3~3 3,184 3,421 3,079 9,789 

Asia 60,522 17,614 5s284 12,104 
I 

8,472 !29, 718 
I 

Total 91,986 126,853 9,243 18,135 12' 556144,988 
I 

Source: United Nations Water Conference, Water for Agriculture 
(E/CONF. 70/11), Har del Plata, 1977, p. 7. 

Cost 

444 

2~106 

6,263 

13_1756 

22,569 

The above works for improving the supply and distribution 

system are not sufficient in themselves to guarantee the continued 

effectiveness of irrigation. Of equal importance in the majority 

of areas is the provision of proper drainage to remove surplus water 

and to give proper control of the water and salt balance in the 

soil. Inclusion of drainage improvement should extend to 52 million 

hectares·within developing market economies and will add a further 

.13,000 million dollars, bringing the total cost of irrigation 

: scheme improvements to 35,000 million dollars. 
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Table 42 

DRAINAGE IMPROVE}ffiNT TARGETS 1975-1990 
{Area in 1000 ha. Costs in $US millions) 

1 
1975 Improvements I Improvements j 

Totals Region Equipped on Irrigated on Non-irri- I 
Drainage ~--=L=an~d~----~-g~,a~t~e~d~L~a~n~d~~--~~~------

Area 1' ' I Area Cost Area · Cost Area Cost 

Africa 7,044 1,177 235 4, 723 221 5,900 456 

Latin America 46,585 2,018 605 17~227 861 19,245 1,466 

Near East 18,212 I 7,076 3~184 2,567 92 9,643 3,276 

Asia 62,501 42,152 8,430 1,244 31 43,396 8,461 

134,342 Total 
I 

52,423 12,454 25,76111,205 78,184 13,659 

Source: United Nations Water Conference~ Water for Agriculture 
{E/CONF.70/ll), Mar del Plata, 1977, p. 8. 

The high global cost of new works, estimated at over 60,000 

million dollars at 1975 prices, or 2,800 dollars per hectare on 

average, reflects the general need to exploit more difficult and 

expensive land and water resources than have been developed in the 

past. It also incorporates work of drainage {ranging 'from 200 to 

1000 dollars per hectare), land preparation and other essential 

inputs which were so often lacking in earlier schemes. 

The following is the magnitude of the programme to be 

executed by 1990 in the developing countries: 

22 million hectares of new irrigation 

45 million hectares of improved irrigation 

78 million hectares of drainage 

440 thousand million cubic metres of additional irrigation 

water, and 
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97 thousand million dollars of investment, at 1975 prices. 

In regard to Asia, the equipped irrigated area was 60.5 

million hectares in 1975. The improvements to existing irrigation 

are targetted by the United Nations Water Conference, 1977, to be 

spread over by 1990 to some 30 million hectares and the additional 

area to be ir~igated by 1990 is 13.8 million hectares. In the 

matter of drainage it was estimated that the area comprised about 

62.5 million hectares in 1975; improvements should be brought about 

in 43.4 million hectares by 1990. The estimated total cost under 

the heads of irrigation and drainage improvements in Asia between 

1975 and 1990 is approximately US$22 billion,(apart_from new works). 

II. 4. 9. In view of the high ccs~s. i~volved and the known 

effects of irrigation on water-logging and sal~~~ty as well as on 

the health, human settlements and gen2tic r~sources it is suggested 

that the assessment of the impact or environwent of ~ater (irrigation) 

projects be studied on systematic lines as ~~oponc~, for example, 

in the Environmental Dimensions in Development, {UNAPDI, 1979.). 

In making these investments, consideration should be given 

to the development of national water gridG. An exa•nple is the 

proposed Indian National Water Grid. Its plan "cov..:::3 the entire 

Indian peninsula and is estimated to cost over $4 billion. The 

project would link all the major rivers of India - the Ganges, 

Brahmaputra, Narmada, Tapti, Go~avari, Krishna, Pennar and Kaveri. 

The core of the country's national water grid will be the Ganges -

Cauvery link Canal. The grid will extend fro~ Assam in the east to 

Rajasthan in the west and Tamil Nadu in the south. The plan envisages 
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3 the lifting of 25 thousand million m of water annually from the 

Ganges 460-m .. up into a reservoir. From the reservoir, the water 

will course·its way across the Deccan plateau through a 3,300 km 

network of aqueducts, gravity canals? tunnels, natural watercourses 

~nd reservoirs and flow into southern and western rivers. Secondary 

feeder-canals will be connected with the inland transportation 
L • 

network for ferrying bulk cargoes. Primarily, the agricultural 

sector will benefit by the creation of this grid since 70 per cent 

of the population depends upon it. The grid will provide water in 

reserve for areas prone to droughts. Townships will grow on both 

banks of the grid. Water will become a.unifying factor and eliminate 

interstate disputes. The grid concept may be worthy of study and 

application in other countries and regions. Some significant results 

78/ have been obtained in Israel with the application of this idea."-

Groundwater Development 

II.4.10. Apart from surface irrigation, groundwater 

seems to have a large potential for development. In many parts of 

Asia, chances are the amount of groundwater currently being used 

is much less than the natural rate of replenishment to the aquifer 

systems. A few points to be noted in the development of groundwater 

may be listed as follows: 

a) From a long-term point of view, where natural reple-

nishment is limited or zero as in the case of deserts, groundwater 

development becomes a-process of exploitation akin to petroleum 

exploitation; there will be an eventual exhaustion. 

78/ United Nations, Proceedings of the Interregional Seminar on 
Water Administration (New Delhi, 1973), p. 30. 
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·b) ·rn the process·of exploitation, groundwater may be 

polluted and contaminated by drainage waters from irrigated lands. 

c) Similar contamination can occur through septic tanks, 
. . . 

industrial waste deposit pits etc. near urban areas. 

d) Salt water can encroach on groundwater especially in 

coastal areas so much so in places where groundwater has a signifi-
' ' 

cant economic value, it may ne necessary to resott to special 

schemes. 

e) Withdrawal of groundwater can cause a settling or 

subsidence of the land surface, Tokyo for example. 
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Section V 

FISHERIES 

Fisheries, A Biological Limit? 

II.S.l. The case of fisheries is often cited as one in 

which a biological barrier has already been encountered. Data on 

world fish catch over the years seem to support this view in terms 

of their broader implications for earth's carrying capacity. As 

seen· from Table 43 the total world fish catch which was 21 million 

tons in 1950 grew steadily to 70 million tons in 197~/ and stayed 

put at that level or just below it until 1974. In 1975, the catch 

had ·remained at the level of the alternative estimate for 1974, 

viz., 71 million tons .but registered an increase to 74J7 million 

tons in 1976 and then had gone down again to 73.5 million tons. 

The vigorous growth of the earlier years had not yet been 

re-established. 

One reason for these fluctuations around the 70 million 

ton mark is the ove~-exploitation of the anchoveta fishery in the 

southeast Pacific. "In particular, fluctuations in the catch of 

anchoveta and other shoaling pelagic fish used largely for reduction 

to meal and oil have had a marked effect on the level of world 

fishery production. They sharply boosted the rate of increase during 

the 1960s and caused it to level off in the 1970s as catches declined 

because of heavy fishing and environmental changes. The present 

prospects for the recovery of several of these stocks, including 

the anchoveta~ are poor until at least the 1980's. Some increases 

~I The FAO estimate for 1974 was 71.3 million metric tons. 
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Table 43 

WORLD FISH CATCH: TOTAL AND PER CAPITA 

Total Catch Per Capita Year (Million I1etric 
(kg.) Tons) 

1950 21 8 

1951 24 10 

1952 25 10 

;1953 25 10 

1954 28 10 

1955 29 11 

1956 30 11 

1957 32 11 

1958 33 12 
1959' 36 13 

1960 40 14 

1961 43 14 

1962 46 15 

1963 48 15 

1964 52 16 
1965 52 '16 

1966 57 17 

1967 60 18 
1968 63 18 

~ 1969 63 18 

1970 70 19 
1971 69 19 
1972 66 17 

1973 66 17 
1914 69-70 18 

Source: Lester.R. Brown. In the Human Interest, (Pergamon, 
Oxford, 1974), p. 46. 
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in the catch of fish used for direct human consumption can, 

however, be expected, particularly in the de'Teloping countries ... so/ 

The FAO estimated the total potential of fish catch in 

fifteen major marine areas of the world in relation to which the 

utilization in terms of !fish-catch' in 1975 varied from a low of 

21 per cent in the East Indian Ocean to a high of 87 in the North-

west Pacific. On the average, the global rate of exploitation 

was 47 per cent in 1975. However, the conclusion that the world 

catch of fish could eventually be as great as 140 million tons, 

barring miracle technologies in the future, is unwarranted. The 

FAO itself observes on its estimates: "The best possibility for 

greater catches are in tropical or sub-tropical waters (e.g., the 

Indian Ocean) off the coasts of developing countries. In the worldvs 

oceans as a whole, roughly half of the potential remains theoretically 

unexploited. However, given the praetical impossibility of harvest-

ing the full potential of all stocks, the possibilities of catch 

increase are considerably less than this. Probably no more than 

an additional 30 to 35 million tons of conventional species can be 

harvested on a sustainable basis. Since the unexpioited potential 

consists largely of species of poorer commercial prospects than 

those already harvested, in the absence of any major new developments 

the average growth of production is unlikely to exceed one or two 

81/ per cent a year."-.- Moreover, the catch of individual species 

like haddock and hake had peaked and their stocks are reported to 

have come near depletion. In particular, the haddock catch reached 

80, 81/ FAO, The State of Food and Agriculture, 1977, Q£. cit., 
p. 3-32 
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a high of 249,000 tons in 1965 and then fell steadily until it 

was in 1972 only one-seventh of its earlier level. Peaking was 

also reached by stocks of cod, halibut and the herring es early 

as 1968. 821 

Nominal Catches: Asia and the Pacific 

11.5.2. Data on fish catches for 29 countries of Asia 

and the Pacific are given in Table A.V.l6 (Statistical Tables). 

The total catch which was 26.9 million tons in 1970 and 1971 went 

upto 31.3 million tons in 1977. Given the population of 2.25 

billions in the Asian and Pacific region, the per capita catch of 

fish in 1977 was 15 kg. per annum. This average, as usual, conceals 

wide variations for instance between Japan with a per capita annual 

catch of 100 kg. and India with a per capita of about 4 kg. 

Considering the fact that the unexploited fish potential 

of the Indian Ocean is quite substantial and that fish supplies 

from inland waters can add upto 20 per cent of the total supplies, 

a 20 kg. per capita catch (supply) may be aimed at in Asia and the 

Pacific for the year 2000. AGsuming a total population of the region 

at a level of 2.7 billion, fish production should increase to about 

54 million tons: from the oceans 40 million tons and inland waters 

14 million tons. Realizing these targets would require rationalizing 

the present fishing practices on scientific management lines. In 

regard to marine fishing in particular there is overfishing at the 

"Catches of most of the thirty-odd leading species of table
grade fish may now exceed maximum sustainable levels; in other 
words, the species' regenerative capacities cannot sustain even 
the levels of the present catch" 
Lester R. Brown, The Twenty Ninth Day, (W.W. Norton & Co.) p. 22. 
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moment in shallow coastal waters. Coupled with near-shore over

fishing is the practice of dynamite and toxic chemicals which 

destroys the coral reef habitats essential for the maintenance of 

productive fisheries. This problem is further accentuated by the 

practice of extracting coral for the manufacture of lime as in 

Sri Lanka. A recent survey in the Philippines indicated that more 

than three-quarters of the country's coral reef resources have 

suffered damage of over 50 per cent. Elimination of these harmful 

practices is crucial for increasing the fish catch from the oceans. 

Aquaculture 

II.5.3. The gathering limits to oceanic fisheries and 

the increasing costs per unit of additional fishing have made aquacul

ture more attractive in economic terms and more essential to meet 

food needs in Asia. The aquaculture production of the world is esti

mated to be over 6 million tons. About two-thirds of the production 

is fin fish and the rest mainly mollusc, se1weed etc. Nearly 80 

per cent of the total aquaculture production comes from the develop

ing countries in Asia where such production is dominated by small 

scale individual farmers. Recent technological advances have opened 

possibilities for considerable expansion of aquaculture. It is no o 

longer necessary to use specially constructed ponds for aquaculture. 

It can be carried out in natural waters, both inland and coastal. 

Cage and pen culture are rather clear examples of the new technology. 

Aquaculture along with agriculture can become on a large scale an 

effective means of converting organic wastes into much needed fodd 
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for human consumption. The deteriorating quality of water, 

however, could become a constraining factor, though avoidable by 

. li i d . 831 proper env1ronment management po c es an pract1ces.--

SJ/ Although the present yield from inland waters is high, there 
' are a number of reasons why it is capable of further expansion. 

These reasons include the lar-ge area of fresh water which is 
readily available for both capture and culture purposes and 
which should increase more or less proportionat.el,y to plans for 
the construction of more dams and reservoirs; a substantial area 
of mang~ove swamps, tidal areas and freshwater swamps which can 
be reclaipted for :~ultur_e purposes and -mostly a _t:r:op,ical climate 
in which fish can- grow continually throughout the year. The 
offsetting £actors whose impact should be neutralized by the 
application of proper technology and environment management 
practices re~te .to the inc;reased application of fer-tilizer and 
pesticides required by modern agricultural technology. 

' -~ 
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Section VI 

ENERGY 

11.6.1. Barring solar energy, coal is the predominant 

energy source for the Asian and Pacific region. The 'deposits in 

place' of coal are estimated at over 1316 billion metric tons. 

Other sources are much less in metric tons of coal equivalent. 

Crude oil deposits account for 19.4 billion; natural gas, 12 billion; 

assessed hydro-power, 20.2 billion; and uranium, 2.4 billion. 

II.6.2. The country wise distribution of energy supplies 

in the above categories is given in Table A.V.l7 (Statistical Tables). 

In solid fuels, China is credited with 8.9 per cent of the world's 

reserves of coal, and the rest of Asia and Oceania with a further 

2.9 per cent. Large reserves by world standards are present, apart 

from China, in Australia and India; moderate reserves are found in 

Bangladesh, Indonesia, Japan, Pakistan and the Republic of Korea. 

Though fifteen countries of the region produce coal (including 

Mongolia and VietNam for which data on reserves are not available), 

the ratio of annual production to reserves is generally low, e~cept 

Japan where the ratio is substantially above the world average. 

(See Table A.V.l8, Statistical Tables). 

II.6.3. In liquid fuels, the total reserves of crude petro

leUm for the regionareof the' order of 14 per cent of the world total. 

Iran accounts for the major·part (over 65 per cent); but large reserves 

are also present in China and Indonesia; and moderate reserves in 
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C J _' I 

Australia, Brunei, India and Malaysia. Since 1974 new reserves 
. '' 

or additional reserves in known fields were ~eported by Afghanistan, 

Australia, Brunei, Burma, China, India, Indonesia, Iran, Malaysia, 

Pakistan and the Philippines. Liquid fuels are being produced 

in thirteen countries although only twelve are recorded as having 

reserves. Thailand produces a little from a field whose reserves 

are estimated at less than 1 million tons of coal equivalent. 

II. 6. 4. The natural gas reserves of the reg~on comprise 

13 per cent of the world total. The major fields are in Iran. Large 

reserves are also present in Australia, China and Pakistan, with 

lesser amounts in eleven other countries in the region. New finds 

or increases in proven reserves are reported by Australia, Bangladesh, 

Brunei, Burma, India, Indonesia, Iran, Japan, Malaysia, Pakistan and 

Thailand. Natural gas is produced by 13 of 15 countries with 

recorded reserves. No production is taking place in Papua New Guinea, 

and the Philippines as wel~ as on the new find in Thailand. The 

total amount is comparati~ely small at around 80 million metric tons 
','f-

of coal equivalent in 1977. 

11.6.5. Substantial hydroelectric potential exists in 

all the mainland countries and large islands. It may be'noted that 
. -

9 of the countries in the region are in the top 20 countries of the 

wo~l~ in qy4r~electric resoufces. In order, these ar~ China, Nepal, 

_ lndia, .Burma, Viet Nam, Indonesia, Japan, Papua New Guinea, and 

Pakistan. Regional reso~rces comprise about one-third of world 

resources. 
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II.6.6. Nuclear fuel sources are found in Australia, 

China, India, Japan and the Republic of Korea. New disco~er.ies· 

are reported by Australia, Bangladesh, Philippines and Tha'iland. 

Singnificant reserves of thorium are known to be present in Australia, 

India, and Sri Lanka, but at present the market for this resource 

is rather small. Lithium is known to occur in Australia, but is · 
.;r 

also g·enerally present in sea water. Countries in the region with 

nuclear power stations in operation are China, India, Japan, Pakistan, 

and the Republic of Korea. 
, 'I 

II.6.7. Fuelwood is as important a source as the above 

forms of commercial energy for several countries. Quantitatively 

' ' 
for the region as a whole, it satisfies over 10 per cent of the 

energy needs. 

,'J'-

Demand for Energy 

II.6.8. In 1976, energy consumption in the Asian and 

Pacific region was 1,43'4 million tons of coal equiva1ent. The 

energy consumption of·the developed countries· in the region was 517 

million tee. Oeveloping countries consumed 917 million tee o.f ::. 

energy, of which 91 million tee in the energy exporting countries 

of Afghanistan, Brunei, Indonesia, Iran and Malaysia , 590 million 

in China and 236 million in the energy importing developing countries • 
... :_, ~' ·_-, t : ! 

Pet capita consumption in 1977 was 651 kilograms of coal 

equivalent/kgce in the Asian and Pacific region as a whole. While 

the d~velbped countries' average was 3,991 kgce, the developing 

countries average was 442 kgce, and the energy importing developing 

countries' per capita energy consumption was 232 kgce. 
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During 1960-1976, the to,tal energy conf?umption of the 

region ine't-'eased at an average ra~e of 4. 62 per cent per annum. 

Average annu~l growth rates during the period were 7.83 per cent. 

in the developed countries of the region and 3.33 per cent in the 

develqping countries. 6 •. 36 per cent growth of consumption occurred 
l/ ), ,., 

in the e~ergy importing_ ~ountr~es, 9.84 per cent in the energy 

exporting countries and 1.93 per cent in China. Of individual 

countri.est Afghanistan, Iran, Japan, Papua New Guinea, the Republic 

of Kor~a, Singapore and Thailand recorded relatively high rates of 

growth and moderate or low rates were recorded in Burma, China, 

India and Sri Lanka. 

There is a relatively close relationship between energy 

consumption and economic growth in the countries. This general 

observation is applicable to both developed countries and developing 

countries albeit with a few exceptions. 

Changing Composition of Energ~ Consumption 

II.6.9. As Table A.V.l9 (Statistical Ta les) shQws, in the 
'' 

past 16 years, or at least 13 years up to 1973, the percentage use 
~ ! ( ' 

of oil has been increastng. Of the incremental requirement of 

energy. in the region from 1960 to 1973, oil supplies accounted for 

79.3 per cent. 

· Looking at secondary energy utilization, total electricity 

consumption in the region increased at the rate of 9.17 pe.~ cent 

per annum from 1960·to 1976 which exceeds the growth rate,Q~.total 

primary energy·consumption. This indicates that for fina+ 11ene~gy 

- ' ! /• • :-; -, 
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consumption electricity has been preferred in many consumption 

areas to other energy forms. But this, in t~rn, resulted in in

creased dependence on oil in many countries, as major sources of 

electricity production shifted from a coal or hydro-power base to 

an oil base in the 1960's. 

In 1973, the import oil dependency of energy importing 

developing countries, excluding India, was 68.1 per cent. For 

Hong Kong, the Philippines, Singapore, Sri Lanka and Thailand the 

percentageswere extremely high (over 90 per cent). Such a highly 

oil-dependent energy consumption structure caused severe disruptions 

in the energy importing developing countries as a result of the 

1973-1974 oil crisis. 

Changes in Eneray Demand After 1973 

II.6.10. The growth in energy demand in the region as a 

whole, which was 4.8 per cent per annum during 1960-1973 declined 

to a rate of 3.6 per cent per annum after 1973. The percentage 

share of oil cons~~ption to total energy consumption in the region 

.,declined from 44.6 per cent in 1973 to 42.9 per cent in 1976. 

Ratios of incremental oil consumption to incremental 

aggregate consumption of energy declined drastically. For the 

region, oil covered only 27.8 per cent of incremental energy require

ments during 1973-1976, while its coverage was 79.3 per cent between 

1960 and 1973. For energy importing developing countries, similar 

changes occurred, but if India is excluded, the extent of change 

was not as great. This might create problems in substitution for 

oil by other forms of energy in developing countries with small 

energy resources. 
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Problems of Energy Planning 

11.6.11. The oil crisis of 1973-74 has had a dispropor~ 

tionate effect on the developing countries of the region. Though 

oil prices increased the same everywhere, the developed countries 

had far greater economic resilience to absorb the higher prices 

without undue stresses on their production structure. On the other 

hand, the developing countries reeled over the shock of sudden and 

substantial rise in the price of oil. For instance, it was reported 

that the shortage of fuel for irrigation pumps in 1974 reduced the 

wheat harvest in India by a million tons. In addition to their 

having had to absorb the high price of oil, the developing countries 

had to pay proportionately higher prices for the manufactured goods 

from the developed countries. At the same time, they had to sell 

their exports in a buyers market with the result their terms of 

trade registered a deterioration. And few of them attracted OPEC 

investments. 

Doubtless, the high price of oil led to a rash of oil 

prospecting activities in the developing countries and all the 

recent finds of oil and natural gas are due to the pursuit of these, 

explorative activities. In future there may be more of these finds, 

and some of them may be considerable in size. Even assuming that 

such new sources of oil or gas or both would be found, should the 

developing countries of the region use them to power their develop

merit.__ptdtess.directly or sell them in a sellers market to earn 

foreign :ex~hange from countries which developed a paralyzing depen

dence. ori·oil, and for their own internal use explore alternative. 

sourees of energy which will constitute a sustainable base for 
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long-term development? Several considerations point in the_9ir~ction 

of alternative energy bases. First of al~, there is no guarantee 

that sizab~e new soucces of oil would be found, and once found it 

is certain they would not last long at the present rate of world 
' • ' "l ! • 

demand. Secondly, it is too risky to predicate long-term developmet 

programmes on a doub,tful oil base; the transition to alternative 

energy sources will anyway take a considerable time. The time that 

can be bought with the existing or potential oil reserves should 

be treated as a gestation lag for building on an economical (commer-

cial) scale alternative energy sources, the funds from oil sales 

being the investment base for these alternatives. Thirdly, the 

new and alternative energy bases could become an effective means 

of structuring a pattern of productive processes which would harmo-

nize with environmental protection and enhancement. The very sustain-

ability of the alternative sources of energy would provide a sound 

environmental resource base for development. But, what alternative 

forms of energy? 

Nuclear po~er, once considered to become "too cheap to 

metre", proved to be forbiddingly exp~nsive in the investment stages, 

as well as environmentally unsound and socially hazardous. 

The International Atomic Energy Agency's forecast was 

that at least 293,000 megawatts, and possibly as much as 437,000 

megawatts, of nuclear capacity will exist in the Third World by the 

year 2000. Their current nuclear JX?Wer. · · · capacity is onlt 2000 

megawatts. A two hundred-fold increase does not seem to be a 

reatistic possibility_ though it might be technically and theoretically 

feasible. Nuclear power is energy import intensive and cripplingly 
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expensive. Its development may make the Third World countries 
·, 

~- , I 7 

become even m~re dependent on Western technology, not only for 
~ I') ' 

capital goods imports but for nuclear fuel as well which is as 

unevenly distributed geograp~ic~+ly as. oil or natural gas • 

. ~ ") 

Nuclear equipment embodies vast amounts of energy which 
' j; 

would have to be initially invested in the developed countries, for 

its manufacture. With the conventional energy bind being what it ,, ' 

is, it is doubtful if the developed world would permit large scale 

exports of energy intensive equipment. 

Then there.are f£ars about nuclear commercial power 

transforming itself into nuclear weapons, fears about terrorism, 

mechanical breakdowns and consequent radiation hazards, the large 

size at which nuclear power plants become economically viible and 

the built-in waste thereby for idle capacity and the radio-active 

waste disposal. : 

.::l.-.. :II.6.12. ,;,,Could then coal beco~e the alternative source? 

_ ..... ~t ~~st in. ~h~ med,:i,_um ·term? In view of its messiness and bulkiness 

and its we~;L-.kn9wn, ~p(lc~ on the climate, what precautions should 

be taken before opting for it? 

If coal is to make a real come back not only in terms 

of power generation _but also as a substitute for imported oil and 

gas, it can only succeed in doing so if its technological and environ-

mental properties can be upgraded. It would have to be made into a 

cleaner, more transportable and more versatile fuel. This requires 

a vigorous promotion of research and deyelopment in coal exploration, 
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mining, ,benefication, transportation, storage and above all 
' ' ' 

utilizatio~_in power generation as well as industry. However, 

the choice of the coal option is not available to a few of the 

countries in the r~gion. They may contain coal deposits, but 

they need to be explored. The historical neglect of coal should 

be reversed. Intraregional and international cooperation in the 

technical and financial aspects of a new programme for coal seems 

essential. 

The most improtant use of coal is perhaps in the sector 

of electric power generation, and after power generation, as an 

energy resource and feedstock in the metallurgical industry. 
;, ·:· 

In addition to using coal ~~ the developing countries of 

the region for electricity generation, there is a good c~se for .using 

it, rather than petroleum products, for industrial purposes. 

It should be stated however that coal could at best be a 

_stop-gap fuel because of its cumulative impLct on the environment. 

Emissions of carbon dioxide produce a green-house effect warming 

the earth's atmosphere. These consequences are cumulative and long-

lasting and they will probably bring a halt to coal combustion 

before supplies of coal are exhausted. 

II.6.13. Bio-gas can be a worthwhile alternative. It can 
., ' 

be produced on .~ small scale and in a geographically decentralized 

manner. Investment costs are not high; technology is simple; and 

raw-material can become available reasonably easily. It also yields 

high quality fertilizer. Experiments with it have proven hig}:lly 
'- ' . ' ! . . . ~ ' ' ~ • . ' 

successful in China. Denis Hayes observes: "Development of biogas 
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technology has been carried farthest in China, de~~ite the fact 

that China's climate is far from ideal for this tec~nology. The 

first attempt to promote the technology in 1958 failed,. but in 

1970-72, a few hundred biogas plants were built in Szechwan. So 

successful were they that a national program was begun in earnest. 

By mid:--1975, 100,000 b:Logas technicians had been trained. In May 

1977, the New China News Agency reported 4.3 million working units 

many of them communal plants producing up to 100 cubic meters 

of gas per. day, each able to meet the needs of 50 Chinese peasants. 

R~.e,nt J:~,PO~f~· indicate that 17 million people use biogas for 

cooking ~pd lighting in Szechwan province alone. The capital cost 

of a ten-cubic-meter t~nk to serve a 5-person family is between 

$15 ~d $20, depending up~n the materials used. Costs have fallen 

by more .than half in the last five years. In Hunan province, such 

a biogas plant is expec~ed to save a typical family 40 person-days 

and about $15 per year1184/ 

'.! 
11.6.14. Substantial hydro-electric potential does exist 

and is available {)erennially. The countries with such potential 

are several in the region and their distribution in'regard to 

hydropower over 1 billion (tee) is: 

., 84/ 

China 8,118 (million tee) 

Nepal 2,680 

India ..... 1~?22 

Burma 1.,3~4 

Viet Nam 1,077 

Denis Hayes, Energy for Development: Third World Options, 
Worldwatch Paper 15 (1977), pp. 30-31. 
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Since rivers cross·boundaries or make them, in the matter of harness-

ing them, regional' bt' sub:_regional coopeJ:at.Ln - multilateral or 

bilateral - is of cruci'al 'importance. In the region, an. example 

of such cooperation is 'the ·Mekong project. It has been estimated 

that each year, the Mekong pours into the sea an unexploited hydro-

electricity potential equivalQnt to thousands of millions of kilo-

·watt hour·s. This energy is not only cheaper than any known alter-

native,' it has the added advantages of being non-polluting and not 

subjec-t tci' depletion, the source is clean and self-renewing. The 

Pa Mong project, st~addling the mainstream·after its completion, 

is ·expected to produce electricity worth US$300 million per annum. 

In'view of the ctirrent energy crunch, greater'attention otight to 

be 'paid to the development of national and in~ernatfonal ~ivers 

· ·,. su~'h· as Ganges·, Indus, nrahtnaputra, Irrawaddy, Salween, and Karnali. 

- '' Iinttieri~·e scope exists for cooperation between Nepal and Ind'ia in 

exploiting their hydro potentiai. India can supply power' to Nepal 

85/ in winter, and_ Nepal to India in summer months.--

85/ Such cooperation in th~ energy field has already ta~en some 
concrete form in the ASEAN countries. The ASEAN Council on 

. :petroleum (ASCOPE) was,:,se.~ up ip._l976, to promqte .and, $Upervise 
cooperati·an in the following areas. 

(1) exp:Jtoration of oir incltiding' geoiof;ical surveys, explora
tion geophysics, and exploration drilling; 

(2) exploitation. bf'dil: including exploitation drilling and 
the application of modern technology; 

(3) research and development of new uses·of oil as raw 
-~aterials for industries; 

(4) research and development of new sour-ces of energy (solar 
energy, nuclear energy, hydro and geothermal power) leading 
to the diversification of energy utilization; 

(5) sharing of experiences in the management of energy resources, 
particularly in the conservation of-depletable resources, 
and exchange of information on experiences in negotiatton 
with a~d pplicies- towards multinational cpmpanies engaged 
in the production of energy; . and .. , . . 

(6) development of training facilities. 
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11.6.15. Fuel wood can also continue to play an impor-

tant role in fulfilling the energy needs of the Asian and Pacific 

countries provided a planned approach is adopted to strike a balance 
I 

between regeneration of the forests and utilization of the forest 

resources for fuel wood purposes. The fuelwood needs of the 

countries are projected at 765 m3 million tiy 1991 as given in 

the table below. It should not be impossible to meet the demand, 

Table 44 

ROUNDWOOD EQUIV~ENT OF CONSUMPTION IN THE ESCAP REGION 

(million m3) 

Continuing Trend Hi_g_h Assu111ption 

1961 1971 ! 1981 1991 1981 1991 

ASIA PAREAST REGION 

Industrial 
Roundwood 148 223 310 500 320 540 

Fuel wood 420 470 600 765 600 765 

Total Roundwood 568 690 910 l 1265 920 1305 

Source: FAO,Development and Fore.st Resources in the Asia and Far 
East Region, (Rome, 1976), p. 57. 

once forestry management policies are structured to meet current fuel 

and other roundwoods needs as well as to grow in capacity in relation 

to potential demand, with sustainability of perennial supplies as 

·its over-riding concern. In point of fact, the projection of current 

trends to 1991 (Table 45) indicates that the over-all deficit of 

Asia in the general category of roundwood is only of the order of 

125 m
3 

million. Should prudent forest management policies inform 



Table 45 
,- .... 

BALANCE BETWEEN ROUNDWOOD EQUIVALENT OF CONSUMPTION AND SUSTAINABLE SUPPLY, 19-81 AND 1991 

(million m 
3) 

- 1981 1991 
.)revel of ~ustainablE? Balance Level of Sustainable Balance Consumption Supply Consumption Supply 

Indus- 1/ Indus- Indus- Total Indus- Total Indus- Total Indus-Total trial Total- trial Total trial trial trial trial 
--

~outh Asia 200 25 120 40 -80 15 270 45 125 45 -145 -
Continental S.E. Asia 65 10 160 140 95 130 100 17 160 140 60 123 

Insular S.E. Asia 205 20 220 175 25 155 275 40 210 160 -65 120 

East Asia Developing ) 
160 155 100 100 -60 -55 280 275 120 120 -160 -155 East Asia Developed ) 

Oceania Developed 25 25 :55 55 30 30 35 35 70 70 35 35 
Centrally Planned 255 75 325 260 70 185 325 110 370 305 45 195 
Asia Far East Total 910 320 980 770 80 450 1285 520 1055 840 

! I -125 320 

' 
i 

, . .:.r 

1/ Includes production of o~erable high forest plus estima~:ed s'Upply from outside the forest • 

. , 
Source: FAO, Development arid Forest Resources in. th~-' Asia and Far East Region (Rome, 1976), p. 61 
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government action immediately, the 12 years between now and 1991 

can possibly augment supplies enough to offset the d££icit. 

11.6.16. Perhaps, the final sustainable source of energy 

is the Sun. And, "Every essential technological ingredient for a 

commercial solar system has existed for more than a decade, although 

many have not yet benefitted form economies of mass production. 

"The issue today is whether we will adopt the necessary 

policies to develop these resources, or whether vested interests 

will coerce our continued reliance on sources that are dangerous, 

vulnerable to disruption, and ultimately unsustainable. 

"Solar energy sourcES produce no bomb-grade materials or 

radioactive wastes. They do not pollute, explode, or cause cancer. 

Dispersed near the points of end use, they are not easily disrupted 

by acts of God or man. Had industrial civilization been built 

upon such forms of energy "income11 instead of on the energy stored 

in conventional fuels, any proposal to turn to coal or uranium for 

the world's future energy would doubtless be viewed with incredulity 

and horror. The current prospect, however, is the reverse ~ a 

"86/ shift from trouble-ridden sources to safe, sustainable ones. --

86/ Denis Hayes, Energy for Development, Third World Options, 
.Q."e_. cit., p. 22. 
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III.l. Like population and profligate styles of living, 

pollution is an inner limit to growt.h and a factor in environmental 

degradation. Most pollution arises out of forces which: disrupt 

existing eco-systems.:equilibria. Foremost among such factors 1s 

urbanization, with or without industrialization. 

III.2. Urban~zation in Asia had in the past consistently 

led to congestion and deterioration of human health, in spite of 

certain specific advantages which certain specific groups of 

people living in urban areas might enjoy. 

III.3. The problem of pollution- mostly as arising 

from urbanization and industrialization is discussed in. Sections 

I and II' in this ·Part of the Paper. Sections III and IV are 

d~oted ·to environmental health. 

III.4. Settion V contains a summary of the environmental 

problems prevailing in the Pacific Island countries. 
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Section I 

CAUSES AND . .AGNITUDE OF POLLU' ION 

Urbanization and Industrialization 

III.l.l. Though pollution is found both in rural. and 

urban areas, more usually and intensively it accompanies in~us-

trialization and urbanization. As such, it should be a phenomenon 

of developed economies. However, in developing countries, as we 

had seen earlier, population growth has been quite rapid. The 

increase in population density makes the collection, processing 

•'' 
and disposal of liquid and solid wastes a major task. Since in 

the developing countries most towns have inadequate systems of 

sewage'collection and disposal, this inadequacy leads to pollution 

of the air, water and soil.~/ Besices, many developing countries 

are being fast industrialized. Both agro-based industries, e.g. 

sugar, tapioca, pulp and paper, etc. and heavy industries, e.g. 

iron and steel, etc., di~charge effluents into water and air. In 

addition, increase in incone mainly in urban areas leads to greater 

use of automobiles. This in itself causes pollution. Table 46 shows 

the trends in motor vehicle ownerships in selected ESCAP countries, 

whereas Table 47 reveals the registration of automobiles in some 

cities of the region. Data were for 1960's. By now the number 

has probably increased substantially. Automobiles bring about urban 

congestion and are an important source of air pollution. 

87/ S. Erol Ulug, "Attitudes tO\Jard Environmental Problems in 
Developing Versus Developed Countriesm, in Halis Odabasi 
and S. Erol Ulug, eds., 
Environmental Problems and Their International Implications 
(Boulder, Colo: Colorado Associated Univers~ty Press, 1973) p.127. 
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Table 46 

TRENDS IN MOTOR VEH~~LE OWNERSHIPS, 1960-1968, 
IN SELECTED ESCAP CQ:.h;J:JliES 

(in Thousands) 

Country Motor Vehicles Percentage Increase 

1960 1968 1960-1968 

India 424 882 108.0 

Iran 124 262 111.3 

Pakistan 80 236 19.5.0 

Philippines 159 352 121.4 

Thailand 108 252 133.3 ---

Source: United Nations Conference on the Human Environment, ' 
'Environmental Costs and Priorities: A Study at Different 
Locations and Stages of -Development', in }~urice F. Strong, 
et. al., Development and Environment (Hague, Paris: Mouton, 
1972), p. lGO. 

Urbanization has both poistive and negative enviro-

developmental aspects. First, it encourages industrialization. 

Secondly, it creates cpportlli1ity fu~ greater social mobility. Thirdly, 

it facilitates the provisio~ of public services to a larger percen-

tage of the population. Fourthl;; it·permits increased economic 

opportunity and improved living conditions for the population 

remaining in rural areas~ Lastly, it helps decre~sing regional 

isolation and enco~rages greaterpnlttical and economic participation. 



City Year 

Bangkok 1966 

Bombay 1966 

Djakarta 1969 

Tehran 1966 

Table 47 

AUTOMOBI'E REGISTRATIONS IN SELECTED COUNTRIES 
· IN THE ESCAP REGION 

Population (lUOO's) Registered Auto- Persons Per Car 
mobiles 

National City National City National City 

31,698 2,500 99,000 72,000 320 34.8 

475,000 5,530 420,000 61,000 1,131 91.0 

118,000 4,500 212,200 77,180 557 58.0 

25,079 2, 711 174,000 85,500 144 31.7 

Source: United Nations Conference on the Human Environment,~· cit., p. 161. 

City's Percentage 
· of National Total 

Popu1a- Auto-
tion mobiles 

7.9 72.8 

1.2 14.5 

3.8 36.6 

10.& 49.1 
N 
C> 
0 
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Urbanization Before Industrialization 

III.l.2. However, in developing countries urbanization 

often takes pl~ce before industrialization. It thus offers limited 

employment opportunities •. Unemployment therefore become a serious 

problem in cities of Asia, Africa and Latin America. Besides, the 

cost of servicing the rapidly expanding urban population generally 

88/ exceeds the investment capability of the government.--

Thus, the most serious problem in urban areas of developing 

countries is the shortage of suitable living accommodation and the 

supporting infrastructure, e.g. water supply, s~wers, roads, elec-

tricity, health welfare and other social services. In Asia and the 

Pacific it was estimated that the ho~sing deficit was about 22 

million units in urban areas and 125 million units in rural areas, 

89/ both as of 19.60.- With the passing of time and the rapid increase . '' . . . 

of population, the ~r ~robably rose substantially. The result 

is the large population living in slums and squatter settlements~· 

Table 48 reveals such figures. Again it should be noted that except 

for Korea data are mostly for the 1960's. Apart from Singapore where 

the public housing programme has been progressive, the slum population 
''1•' 

in other countries probably increased enormously. 

89/ 

United Nations, Symposium on the Impact of Urbanization on 
Man's Environment (ST/TAO/SER.C/130) New York, 1971, p. 13. 

United Nations, Symposiua on the Impact of Urbanization on 
Man's Environment, .QE_. cit., p. 14. 
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Table 48 

EXTENT OF SL~ffi IN VARIOUS CITIES IN SELECTED 
ESCAI? COUNTRIES 

.: j . ' I Population in Slums and 

City Uncontrolled.~ettlement 
Country City Yeer As Percene-

Population Total a·g~· of City 
Population 

India Calcutta 1961 6,700,000 2,200,000 33 

Indonesia Djakarta 1961 2,906,000 725,000 25 

Malaysia Kuala 
Lumpur 1961 . 400,000 100,000 25 

Palt~_sta~.· ·'·' Karachi 1964 2,2JO,OOO 752,000. 33 

~epup.lic;. o_f 
I. '" ... 

Korea Seoul 1970 440,000* 136,550* 30 

Singapore Singapore 1966 1,870,000 2ao',ooo 15 
·-·· ' 

* Dwelling units 

Source: Onited Nations Conference on the Human Environment, .2£. • .£!!_., 
p. 165. ····•••,,n 

Congestion 
~ . ' 

III.l.3. "Big cities are then characterized by the lack 

of open space and congestion, breakdown of transportation and func-

tiona! conflicts, deteriorated housing and lack of community faci-

lities, breakdown of law and order alienated youth and social turmoil, 

municipal and civic nonviability. The treat of carbon dioxide, and 

the disturbances from noise and t_he visual anarchy of billboards,· 

roadsides and junk in combination with the physical inadequacies and 
' "'t, • 

disorders of the urban environment and the complexity and rapid 

pace of urban life strain man's capacity for adjustment, caasing 
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social unrest and mental breakdown."901 

One estimate is that the world population will rise to 

7 billion by 1995, and double further in twenty-five years. The 

urbanization growth will be four-fold by the end of the century. 

Table 49 represents the estimates of population growth in the ESCAP 

region by urban and rural areas up to the year 2000. By that time, 

over 80 per cent of Oceania's population will live in urban areas. 

About 40 per cent of East Asians will be in cities, whereas the 

corresponding percentage for South Asia will be over 30 per cent. 

Briefly, urbanization and the resulting congestion bring 

about the following problems: 

Table 49 

POPULATION GROWTH IN THE ESCAP REGION BY URBAN AND 
RURAL AREAS~ 1920-1960, AND PROJECTIONS FOR 1980 

AND 2000 
(millions) 

l : \ I 
Region Area ~ 1920 1940 ' 1960 1980 • • 

Oceania I Total 10 10 15 25 I 

Urban 5 5 10 20 

Rural 5 

I 
5 5 5 

Eastern Asia Total 550 635 795 1,040 
I 
I Urban 50 85 180 325 
I 

Rural 500 550 615 715 

Southern Asia Total 470 

I 
610 855 1,405 

Urban 40 75 155 350 

Rural 430 1 535 700 1,055 

2000 

30 

25 

5 

1,285 

520 

765 

2,150 

750 

1,400 

Source: United Nations, Symposium on the Impact of Urbanization on 
Man's Environment, Q£.. cit., p. 37. 

90/ 
United Nations, Symposium on the Impact of Urbanization on Man's 
F.nvironment, ~ cit. , p. 31. 
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Overcrowding of premises and sites and shanty-type 

construction; enormous pressure on water supply and on arrangements 

for waste disposal, with consequent prbblems of disease; malnutrition 

and other diseases; burden on the m~dical services; overcrowded 

schools, juvenile delinquency; social disorders; private symptoms 

of stress; 

Unbalanced distribution of population by age group in 

urban and suburban areas, non-adaptation of rural migrants; dis

satisfaction due to instability of employment opportunities; and 

difficulties in integrating youth; and, 

Air, water, and noise pollution; neglected environ

mental safeguards; water supply contaminated with human wastes, etc. 

In India, for example, between 1931 and 1961 population 

in certain cities increased at the follb~ing percentages: 

Greater Bombay 218 

Greater Ahmedabad 284 

Madras lh7 

Bangalore 288 

Calcutta 165 

Delhi 425 

In addition, it is estimated that 80 to 100 million more 

people will be added to the urban population of India by 1990. 

The result of this rapid increase in urban population in 

India has been a rise in congestion. More than 20 per cent of the 

urban households occupy a single room of 100 square feet or less with 

an average occupancy of 4.5 persons per room. Nearly 50 per cent ~ 
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the households contain less than 200 square feet and 75 per cent 

contain less than 300 square feet. Over one third of the housing 

units in urban areas are temporary structures. Most of these places 

have almost no community facilities such as water-supply, sanitary 

.and sewage systems, storm drainage systems or electricity. Lack of 

overall environmental standards of fresh air, open space, basic 

services for health and hygiene are converting existing houses into 

new slums. Housing space is further reduced by the inflow of un~ 

employed relations and other new migrants. The situation is further 

aggravated by the gradual rise in building costs. As a result every 

year a greater number of families are added to the list of people 

without shelter. The families living on foot-paths are increasing 

day by day. 911 

For India there are data that show a correlation between 

the size of a city and poor living conditions. These data are from 

the 1959 Survey of the National Building Organization. 

Families living in one room or less (%) 

' ' 
Rural 34 

44 

4 largest cities 67 

Calcutta 79 

911 Balkrishna V. Doshi, "Planning for Environment·in India," 
in United Nations, p. 126. 
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Households with Eer caEita floor area 
of less than 50 square feet (%) 

Rural 14 

Urban 21 

4 largest cities , 33 

Calcutta 70 

Apart from urbanization,, the production of electricity 

from oil, coal, natural gas, etc. releases many substances including 

carbon dioxide into the atmosphere. The estimate is that 20 billion 

tons of carbon dioxide in the world are being released from fossil 

fuel combustion each year, and this is increasing at a rate of 0.2 

per cent per annum. About half of the release appears in the atmos-

phere; th~ rest being absorbed mainly by the surface water of the 

92/ oceans.-

Agricultural Wastes 

111.1.4. Even agriculture leaves some wastes in the form 

of fertilizers, pesticides, insecticides, herbicides, etc. These 

cause soil pollution. Over-dependence on pesticides has led to 

prooiems such as the development of pest strains resistant to the 

chemicals used for their control, the destruction of natural enemies 

of pest species, the expansion of populations of species not pre-

viously regarded as pests, the occurrence of ur.wanted ·.residues and 

other undesirable environmental effects. 931 Table 50 and 51 reveal 

the consumption of these chemicals in selected ESCAP countries. 

Moreover, the fire from slash-and-burn, agriculture in some areas 

Donalia H. Meeiows, Dennis L. Meadows, Jorgen Randers, and 
William W. Behrens I~i~ The Limits to Growth, (New York: New 
American Library, 1972), pp. 85-86. 

FAO, The State of Food and Agriculture 1977, ~· cit., (Rome, 
1978), p. 3-48. 
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causes pollution in the form of carbondioxide. Finally, deserts 

in some parts of Asia produce dusty air. 



Country 
I 

Table 50 

CONSUMPTION OF DDT, BHC AND LINDANE IN SELECTED ESCAP COUNTRIES 
(in 100 kilogrammes) 

DDT BHC 
i 

1969-71 1974 1975 1976 1969-71 1974 1975 1976 1969-71 

Burma I 213 690 2 42 
I 

Democratic Kampuchea 1~204 1,500 1,500F 1,500 9 16F 16F 

India 28,981 40,000 43,600 65,500 296,075 229,000 ~42,980 

Iran 842 83 

Japan 4,106 13,077 

Lao PDR 64 120F 120F 

Pakistan 88 12 57 

Republic of Korea 1,029 1,442 

Cook Islands 

Samoa 
I 

I 8 

Source: FAO, 1977 FAO Production Year Book, Vol. 31, Rome, 1978, p. 254 

F = FAO estimate 

370 

16 

239,500 

160 

1201 

35 

2,248 

Lindane 

1974 1975 1976 

713 

400 40 110 

I 

25 

2 2 2 



Burma 

Democratic Kampuchea 

Hong Kong 

India 

Iran 

Japan 

Lao PDR 

New Zealand 

Pakistan 

Republic of Korea 

Table 51 

CONSUMPTION OF ALDRIN AND SIM INSECTIC, TOXAPHENE,- AND OTHER 
CHLOR HYDROCARBONS IN SELECTED ESCAP- COUNTRIES 

(in 100 kilogramme~) · 

.. 
I I Aldrin and Sim Insec tic Toxaphene Other 

I ! I , I I l I I 

11969-711 1974 1975 ' 1976 1969-71 1974 1975 I 1976 1969-71 
i i 

l 300 I I 

I 9 
I 
I 

131 130F 130F 130 598 950 950F 950 I I 
I 
I 

7 

12,700 9,520 9.,.140 1,837 2,000 8,210 86() 

828 1,511 5,060 

2,359 4 

120 

224 297 26 -
"' 

378 384 401 2 98 112 
I 

Source: 'FAO, 1977 FAO Production Year Book, Vol. 31, Rome, 1978, p. 255. 

Chlor Hydrocarbons 

I 

1974 1975 1976 

6 2 

' < 

150 150F 15c· 

3,000 3,000F 3,000 

1,960 1,395 

1,911 2,052 1,694 
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Section II 

POLLUTION WITHIN COUNTRIES 

Japan 

111.2.1. Members of the ESCAP comprise both developed and 

developing countries. Japan a developed countr~ is said to be the 

world's most populated nation. Tokyo in 1970, had a populption density 

2 of 15,320 persons per km • In 19"75 only about 22.8 per cent of the 

94/ total population in Japan have access to sewers;--

In Japan public and private conscirusness of the groblems 

of pollution is quite high. The country has made an effort to· force 

those who cause pollution to pay for· the cost of it, Under ~~1=he Law 

for the Compensation of Pollution-Related Health Damage passed in 

1973, individuals with certain pollution-related diseases are com-

pensated for their medical expenses and lost wages. Upon death, their 

funeral costs are covered and their survivors receive special benefits. 

Industries that emit the offending pollution pay eighty per cent of 

the compensation funds. The remainder of the funds came from a tonnage 

tax on motor vehicles. In 1976, about 44,000 victims of air po~lution-

related respiratory diseases and a much smaller numher of victims of 

specific pollutants like mercury and cadmium were compensated under 

this law. 951 

95/ 

ESCAP, "Annual Survey 1976: Biennial Review of the Second 
United Nations Development Decade, Development and Environment, 
(Unpublished Himeo), p. 13. 

Erik P. Eckholm, The Picture of Heal-th: Envir.onmental Sources of 
Disease (New York: W. H. Norton and Company, Inc. 1977), p. 149. 
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As control has been strengthened, the situation has 

improved in recent years. The environment improvement index, for 

example, was -40 in 1970, -10 in 1971, 50 in 1972, ~zo in 1973 and 

70 in 1974. 961 Data on the trend in air quality show that both 

sulphur dioxide and carbon monoxide decreased over time (Table 52). 

In addition, the indices of sulphur oxides and nitrogen oxides, which 

come from energy, also show a trend of decline in 1974 (Table 53). 

Table 52 

* TREND OF AIR POLLUTION IN JAPAN 

Year ! S02 (ppm) j N02 (ppm) 
i (61 stations) ' (61 stations) 

i 

CO (ppm) ; Hydrocarbon (ppm) 

(67 stations) (16 stations) 

1968 0.038 0.022 4.90 0.90 

1969 0.038 0.023 3.50 1.00 

1970 0. 036" 0.028 2.25 1.04 

1971 0.0"32 0.026 2.35 1.24 

1972 0.027 0.027 1. 75 l.llt 

1973 0.025 0.029 2.16 1.10 

1974 0.022 0.028 1.87 0.95 

I. 

*£,u:::t'he number of stations was smaller .for NO before 1970, for CO 
before 1972 and for hydrocarbon before 1932. So the figures ere 

.. ~ometimes .~ot directly comparable over time. 

Source: ESCAP, "Annual Survey 1976: Biennial Review, of the Second 
United Nations Development Decade Developme'n't and Environment," 
ap. Cit. p. 14. (Unpublished Mimeo) 

' 96/ It was constructed'by the Environmental Agency, based on the 
5 air - and 5 water - pollution indices. ESCAP, Annual Survey 1976, 
.QE_.cit., p. 16. (Unpublished mimeo.) 



Year 

1970 

1971 

1972 

1973 

1974· 
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.-. - I' ! 

INDICES OF Rlj:AL GNP, ENERGY CONSm1PTION, 
EMISSION OF SULPHl,JR OX1DES AND EMISSION OF 

NITROGEN ·oxiDES "lN.JAPAN 
(1970'= 100) 

Real Energy Emission of Emission of 
GNP Consumption Sulphur Oxides Nitrogen Oxides 

100.0 100.0 100.0 100.0 

107.3 104.4 84.9 103.9 

117.8 112.8 84.1 111.1 

125.4 125.1 79.1 116.8 

125.1 120.3 61.4 105.9 

Source: ESCAP, Annual Survey 1976, (Unpublished Himeo), Op. Cit., 
p. 15. 

Since 1970 a large number of people in Tokyo have suffered 

from the photochemical reaction of nitrogen oxides and hydrocarbons 

in the sunshine. In 1975 it was estimated that 42,839 people wer~ 

such victims. At present, 439 stations have been built in Japan for 

the purpose of detecting incipient smog and issuing the warning.,when 

the level of oxidant is more than 0.15 ppm. hourly. 

In addition,· Japan suffers from all kinds of acute :..;.~uatic 

pollution. All rivers in developed areas are polluted. Coastal 

· marine· pollution is increasing and is causing considerable damage to 

living resources. Some of the most important sources of pollution 

besides sewage outlets are pulp mills, the fermentation industry, 

fish-processing plants, synthetic fibre plants, steel works, the 

titanium industry and petroleum refineries. The largest coastal 
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97/ areas affected are in the Tokyo, Osaka and Ise bays.--

In 1973, 1974 and 1975 Japan had 2,460, 2,366 and 2,028 

cases respectively of ocean pollution. They were mostly caused by 

oil spills. 

Many insecticides and pesticides used in agriculture in 

Japan also cause soil pollution. As a result. the use of some, i.e. 

DDT, Parathion, BHC and organic mercury, was prohibited during the 

early 1970's. (For the data 'on such consumption see Tables 50 and 

d 

51). In spite of being the most polluted in Asia, the achievements 

of Japan in dealing with vario~s kinds of pollution have been.most 

noteworthy. Similar· active steps in containing pollution are not 

likely to be within reach of the developing countries in the ESCAP, 

region. 

Singapore 

III.2.2. Apart from Japan, information on pollution is 

available for some Southeast Asian countries. In this region, early 

industrialization was characterized by unplanned location of industries 

and incompatible siting of factories and residential areas. In 

addition, migration to large urban conglomerations arid overcrowding 

added to the problem. Only Singapore is an exception. It dobs not 

suffer from the continuing influx of migrants from rural areas, and 

its public ho'usin·g· ·programme surpasses in coverage and excellence 

even Japan. 

9"'/ 
FAO, 11Water Pollution and Its Effects on Living Aquatic Resources 
and Fisheries," in The State o,£. Food and Agriculture 1971 
(Rome, 1971), pp. 149-150. 
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Notwithstanding the achievement in public housing, 

Singapore suffers from severe pollution caused by industries and 

automobiles. In 1969, for example, it was estimated that the 

combined emissions from petrol and diesel oil consumed by motor-

vehicles contributed to 70 per cent of the total air pollutants 

. h 98/ 1n t e country.-- A series of legislation was passed to deal 

with this problem. For example, the Local Government Integration 

Ordinance of 196.3 forbids the discharge of air pollutants-in· 

quantities which may be a nuisance or injurious to health. The 

Clean Air Act of 1971 controls air pollution arising from-·.' 

industrial and trade premises. The Clean Air Regulations of 1972 

specify acceptable levels of air pollutants. The Anti-Pollution 

Unit has been active throughout the country. As a result, since 

1972 the levela of smoke and dust fallout have declined. 991 

Efforts have also been made to prevent the rise of private motor-

vehicle ownership. The measures have met with suc~ess, for the 

growth of such ownership has dropped since 1974. 

Singapore also suffers from noise pollution cau,sed by, the 

l~nding and taking off of aeroplanes. The statistics re~eal one 

100/ 
aircraft landing or taking off per minute,--- altho~gh the 

99/ 

Chia Lin Sien,· "Planr..ing and Environmental Management in 
Singapore," in Colin ·Mac.Andrews and Chia Lin Sien, eds., 
Developing Economies and the Environment: The Southeast 
Asian Experience (Singapore: McGraw-Hill International Book 
Company, 1979), p. 226. 

Colin MacAndrews and Chia Lin Sien, Op. Cit., p. 225 

lOO/ Colin MacAndrews and Chia Lin Sien, Op. Cit. , p. 228 ·r. 
-
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activities occur during mornings and evenings. Plans to build 

a new airport and minimize the noise levels, is being made. 

In Singapore, marine water pollution including high 

turbidity and the destruction of fringing reefs have rendered 

the water unproductive of marine life and for marine culture. 

The country shares the problem of pollution in the Malacca Straits 

with Indonesia and Malaysia. 

Malaysia 

III.2.3. Water pollution is a widespread and serious 

problem in Malaysia. Six rivers, including the Klang river in 

Selangor, the Juru river in Prai, and the Scudai river in Johore, 

are grossly polluted. The Klang river, in particular, is now 

nearly impassable. In addition, eight rivers are known as being 

moderately polluted, and fifteen ethers do have pollution problems. 

Agricultural activities and industries ~ach as oil palm, rubber, 

pineapple, tapioca, sugar, sago, paper and pulp contribute to this 

pollution. The waste discharged from oil palm mills was estimated 

to be .125,000 tons of solid matter in 1977. It was expected to 

increase to 250,000 tons a year in 1978. Problems are very serious 

in industrial centres such as Kuala Lumpur, Petaling Jaya and 

101 I 
Penang.---1 In addition to the inland waterways, Malaysi~'s 

coastal areas arP. also polluted. 

Hamzah, bin Abdul Majiq, "Towards Environmental Management: 
The Malaysian Experience," in Mac.Aadrews and Sien, Op. Cit., 
pp. 49-51. 
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Industries, including sawmills, chemicals, rice mills, 

quarry, plywood, iron and steel, power, cement, etc., cause air 

pollution in Malaysia. Other sources are· transportation, fuel 

combustion and solid wastes. Areas which suffer major air pollution 

include Mak Mandins Kuala Lumpur, Ipoh, Petaling Jaya and Jahore 

Bahru. With rapid industrialization, the problem is expected to 

grow in intensity. 1021 

Like other Southeast Asian countries, Malaysia faces 

rapid population growth, urbanization and migration to cities. 

The country has problems of housing shortage, deficient social 

services and utilities, etc. 

In order to solve these problems, Malaysia has passed 

an Environmental Quality Act. A new Agency was established to 

regulate most forms of pollution. The Act authorized the Agency 

to establish a permit programme for controlling air, water, and 

noise pollution from industrial facilities, and to set fees on the 

basis of pollution loads. Besides, it prohibits discharges of all 

103/ kinds without official approval.---

Thailand 

III.2.4. In Thailand pollution is caused partly by 

industries, including mining and the agro-based industries • 

. Tapioca industry, for example, contributes to coastal pollution in 

Southeast Thailand, whereas the Sugar indu~try along the Mae Klang 

River ~;n· Central Thailand has created much pollution to the extent 

102/ MacAndrews and Sien, Op. Cit., pp. 53-57. 

103/ Jeffrey N. Shane, '~Environmental Law in the Developing 
Nations of Southeast Asia," in MacAndrews and Sien, Op. Cit., 
p. 26. 
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that fish cannot live in the lower reaches of the river and water 

cannot be used by human beings. Agricultural productivi~y in the 

area is also affected by the air pollution caused by the sugar 

mills. 104/ The total economic damage from the Mae Klong pollution 

is estimated at 30-50 million Baht per year. Other industries 
' 

causing pollution are the distilleries along Chao Phya River, and 

palm oil and rubber mills in Southern Thailand. The problem is 

difficult to solve because business in Thailand has resistance 

towards the government regulatory control in the area of environment. 

The only formal regulatory programme in respect to water pollution 

is exclusively addressed to polluUon from industrial facilities. 

The Ministry of Industry is empowered to order modifications and 

to suspend or revoke licences in the event of nuisance or improper 

drainage. 105/ However, enforcement is sporadic.---

Also in the Central region the Chao Phya River and its 

canals have become the drainage system for the wastes, including 

garbage and industrial effluents. Bangkok alone is estimated to 

produce one million cubic meters of polluted water per day. 

Another estimate gives 6.7 million em/day as the total sanitary 

106/ waste discharged to the canals.---

104/ M. B. Pescod, "Environmental Management in Rural Areas of 
Thailand," in MacAndrews and Sien, Op. Cit., pp. 181-182. 

Shane, Op. Cit., p. 25. 

ESCAP, Annual Survey, (Unpublished Mimeo), Op. Cit., pp.42-43. 
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As for ocean pollution, in 1974 the collision between 

an oil tanker and another freighter caused an oil spill of 8,000 

barrels in the Gulf of Thailand. The country is most concerned 

with this problem of oil spills as well as the problem of off-shore 

mining pollutants. In addition, the country also has polluted 

coastal areas which are tourist resorts. This is due to the fact 

that few of the hotels there have adequate waste treatment 

facilities. 1071 

Like Japan after World lvar II, insecticides and pesticides 

are widely used in Thailand. This practice leads to the contamina-

tion of soil, and the problem is serious in the North, Northeast 

and the South. However, while Japan had regulations prohibiting 
'., 

the use of some pesticides, Thailand has no such measure, and the 

problem is expected to become more serious in the future. 

As in other capitals in Southeast Asia, Bangkok also 

experiences rapid growth in recent years. This together with the 
' ' 

rise in urban income, led to an increase in the number of auto-
·~···r~ ·.:-:-

mobiles. (Table 46 and 47). The result has been air and ~oise 
\ .._,;.. 

pollutions of the worst kind. Another source of pollution has 

been overcrowding for the last two decades or so. 

}!}]_/ Pescod, Op. Cit., p. 183. 
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Philippines 

III.2.5. Overcrowding is even a problem of greater 

dimensions in ~~nila, Philippines. The population density is 

108/ 
estimated at 34,765 per square km.--- From the end of World 

War II to early 1970's, squatter settlements increased at a rate 

109/ of 12 per cent per annum.--- ln 1975 136,000 families were living 

in squatter areas in Metro Manila~ whereas the combined total in 

five other large cities was 54,000. The inhabitants of slums and 
. . 

squatter areas in Manila occupy vacant public lands, banks of rivers 

and drainage channels, and contribute to the pollution in the water-

ways. Only about ten per cent of the population in Metro Manila 

are served by a sewerage system. The rest rely on septic tanks 

whose effluents are allowed to flow into street drains and _ 

. 110/ 
eventually into the river and its tributaries and canals.---

Pasig River, which cuts the city into the North and South sections, 

was a dying river in the late 1960's and early 1970's. The 

Government finally decided to clean up this river and its tributaries. 

So since 1974 the slum dwellers and squatters have been relocated. 

Another river· in. the Metropolitan area of Manila that is in a 

serious situation is the Tinajeros-Tullahan river. It receives 

partially treated domestic sewage discharged from one million people 

and from 19 factories. 

108/ 
ESCAP, Annual Surveiz 1976, (Unpublished Mimeo), Op. Cit.,;,_,. 28. 

109/ ESCAP, Annual Survex 2 1976, (Unpublished Mimeo), · Op. Cit.,p. 23. 
':•r 

110/ Reynaldo M. Lesaca, "Pollution Control in the Phil!.~pines," 
in MacAndrews and Sien, OE. Cit., p. 268. 
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Water pollution in the Philippines is also caused by 

industries. It was estimated that in 1970 at least thirty-one 

of the major rivers in the country were polluted in varying degre~s 

by industrial activities, particularly mining, sug~r, distilleries, 

. 111/ textiles, pulp, paper and food process1ng.--- Taking m~ning 

industry alone, it is estimated that a~out 24 active mines generate 

about 100,000 to 140,000 metric tons of mine tailings daily. These 

are discharged into rivers, creeks and coastal waters. At present, 

nine river systems are being polluted by mine tailings, four in 

Luzon, three in the Visays, and one each in Palawan and Marinduque. 

The mine tailings also affect irrigable agricultural lands, esti-

112/ mated at about 40,000 hectares.---

In addition to mining, sugar industry also causes water 

pollution. The latest figure is that 40 sugar mills and 15 alcohol 

distilleries cause damage to 19 river systems and other waterwayss 

including the Balagtas river in Bulcan, San Pedro river in Laguna, 

Palico river in Batangas, Jalaur river in Iloilo, etc. 1131 On the 

other hand, Tinajeros-Tullahan river in the Manila Metropolitan area, 

the Hagoroy and Labangan rivers in Bulcan, the San Juan river in 

Bataan, etc. are polluted as a result of wastes from pulp and paper 

mills. One estimate points to the fact that pollution caused by 

wastes from the Bat~an Pulp and Paper Mills, Inc. destroys annually 

about 1.4 million pesos of agricultural crops, work animal and marine 

life.ll4/ 

113/ 

114/ 

Lesaca, Op. Cit., pp. 236, 240-241. 

ESCAP, Annual Survey, 1976,(Unpublished Mimeo), Op. Cit., 
pp. 24-25. 

ESCAP, Annual Survey, 1976,(Unpublished Mimeo), Op. Cit., 
pp. 25-26. 

ESCAP, Annual Survey, 1976,(Unpublished Mimeo), Op. Cit., p. 26. 
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Apart from the above, three soda and chlorine manu-

facturers in Luzon are reported as having discharged mercury into 

their effluents. Another polyvinyl chlorine and chlorine-alkali 

plant in Northern Mindanao also discharges wastes into Iligan Bay. 

Apart from industries and overcrowding, other factors that cause 

water pollution in the Philippines are erosion entailed by shifting 

cultivation~ overgrazing and deforestation of watersheds. 

Like Thailand, the Philippines also has problems of soil 

pollution caused by the use of pesticides. The major affected areas 

are Central Luzon, Southern Tagalog provinces~ Panay and Mindanao. 

There are also problems of marine pollution and oil spillage. In 

addition~ the aquatic life in the Laguna de Bay area is affected by 

thermal pollution, caused by waste heat. 

As in other large Asian cities, Manila suffers from serious 

air pollution. It has 56.8 per cent of registered motor-vehicles 

in the Philippines in 1971. 1151 About 480,000 cars, buses and 

. 116/ . 
trucks produce particulate matters of 3,200 tons a day.--.- Add1ng 

to this are 24.3 polluting industries, 215 of which use bunker and/or 

' diesel oil and discharge particulate matters, sulfur dioxide and 

carbon monoxide of 104, 670 kg. Disenchanted citizens mounted 

complaints. As a result, legislation was enacted to control the 

increasing trend of pollution. Firms are summoned to public hearing; 

an order was issued to compel a respondent firm to desist from dis-

charging and/or emitting pollutants and to install adequate control 

facilities. A Survey of the National Pollution Control Commission 

115/ 

116/ 

Les~ca, Op. Cit., p. 241. 

ESCAP, Annual Survey 1976 (Unpublished Mimeo), p. 28. 
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re?Orted that 53 per cent of the·surveyed firm in Greater Manila 

have started to install air pollution controi equipment, and 22 

per cent are studying or designing an adequate control apparatus. 

India 

III.2.6. Apart from Japan and Southeast Asia, information 

on poilution is available for irldia. Here urbanization has been 

rapid especially in 1arge cities. Deihi, for ekample, has dangerously 
1 '· ' '. ' • •'. ''. 117/ 

high noise pollution levels.--- In addition, slum inhabitants 

increased. About 33-34 per cent of the total urban residents in 

·Calcutta live in slums. (Table 48). The estimates for other cities 

are: 25 per cent for Bombay, 24 per cent for Old Delhi and Madras, 

and 25-30 per cent on average for all cities. 118/ In 1974, it was 

estimated that only 38 and 36 per cent of urban P.opulation in the 

country had access to sewerage and drainage, respectively·. The 

largest cities like Bombay) Calcutta, Delhi, Madras, etc.) have only 

partial and insufficient sewerage treatment. 

In rural areas, the picture is worse. The percentage of 

population who have access to piped water supply and exclusive 

sanitation facilities is less than 10 per 119/ cent.--- The mixing of 

wastes and water supply causes water pollution. This has been added 

117/ 

118/ 

119/ 

U.S. Agency for International Development (USAID), 
Environmental and Natural Resource Management in Developing 
Countries, Volume I (Washington, D.C., 1979), p. 81. 

ESCAP~ Annual Survey 1976, (Unpublished Mimeo), p. 6. 

ESCAP, Annual Survey 1976, (Unpublished Mimeo), p. 7. 
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by.agricultural run-off which contains pesticides and fertilizers. 

In Ind.ia, before th,e. irrigation water gt:ts to the fields, much of 

it i.s us.ed for discharges of municipal wastes. It is estimated 

that sometimes the water used for irrigation consists of,SO per cent 

120/ 
sewage.--

Water pollution in India is also caused by industries 

which discharge wastes into municipal sewers, sea, creeks and other 

water ways. The viscose rayon effluents 1 for example, contain 

significant amounts of zinc, which is harmful to fish. Table 54 

shows the waste water per unit of products manufactured in .various 
, 1 ; t:~ 1. l ' ·r ', · ; 1 ~ 

industries in India. 

Water p_ol!ution in, India i-s mainly .an inland-waiter 

problem~ . However,, when polluted rivers reach the. coast their 

influence is mar~ed on estuarine. Gr coastal ~cosystems, e.g. the 

Hooghly Estuary downstrea111 ~t.Calcutta which receives wastes from 

about a hundred tndu~tr:!,es; the coastal areas near Bombay; .. q.nd the 

outlets of the rivers Krishna, Godawari, Cauveri, Cooum and 

'. . 121/ 
Chall.yar·.--

\ 

'< f ·: '• • 

• L..-~ • ...;:. '. 

_,'120/ 
FAO, State 9£ Food and Agriculture 1971, Op. . Cit., p: '151 

121/ FAO, State of Food and Agriculture 1971, Op. Cit. • p. 152 
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Tabl~ 54 

VOLUME OF WASTE W.\TER PER UNIT OF PRODUCTS 
MANUFACTURED IN INDIA 

(in Gallons) 

Industry Haste Water 

Pulp and paper 50~000-100,000 per ton of paper 

Straw board 20,000 per ton of board 

Fertilizers 1, 500-2,000 per ton of annnonia or urea 

Distillery 600 per 1,000 lb molasses 

Tannery 300-400 per lb of hide processed 

Milk bottling 4-6 per gallon of milk handled 

Steel mills 700-1,000 per ton of steei 

Refineries 350-450 per ton of oil processed 

Cotton textiles 30,000-90,000 per 1,000 yards of cloth 

Source: ESCAP, Annual Survey, 1976, (Unpublished Mimeo), p. 11. 

As India is more industrialized than most developing 

countries in Asia, it is natural that air pollution is a serious 

problem. The iron and steel industry is cited as the largest 

single source that emits particulate matters in addition to smoke 

and fumes. Next comes the petro-chemical industry. Since factories 

are generally located in some urban agglomerations, this has added 

to the water pollution problem just mentioned. Calcutta, for 

example, has street level carbon monoxide concentrations at peak 

hours rivalling those in New York, Washington and Los Angeles. 1221 

122/ 
Eckholm, Op. Cit., p. 139. 
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Afghanistan 

III.2.7. Not many other members countries of ESCAP have 

information on pollution. In Afghanistan water pollution is a major 

problem. About five per cent of the population have access to 

public piped water systems. The rest have to rely on other sources. 

The open~ multipurpos~ canals that bring wat~r fron1 the streams and 

rivers, are pollut2d b~fore they even reac:1 the villages. The water 

in the reservoirs, usually located in family courtyards, has been 

found to be uniformly polluted. In Afghanistan, the supply O'f clean 

drinking water to rural villages is the responsibility of the 

Environmental Health Department of the Ministry of Public Health. 

By 1977 the Department had installed pipe systems in 50 villages, 

covering about 100,000 persons. It has also installed about 750 

hand pumps, serving about 200,000 people. However, in fact 50 

per cent of the hand pumps and 60 per cent of the power pumps are 

not operational. The problem is more serious in urban areas. The 

construction of modern piped water facilities commenced in Kabul in 

1975. Until recently, the only other urban centres wi'th piped water 

were the capitals of two provinces with special develo'pment- -projects 

- - Helmand and Paktia. Other major centres and small towns have no 

. di f b . . 1 123/ 1mme ate prospects o o ta1n1ng water supp y systems.---

World Bank, Afghanistan: The Journal to Economic Development, 
Vol. I (Washington, D.C., 1978), pp. 44-45. 



- 227 -

· Australia 

III.2.8. In Australia acute pollution exists in many 

fresh water areas and in the vicnity of twelve population and 

industrial centres along t-.he coast. 124/ 

.. Bangladesh 

11!.2.9. Bangladesh has a great problem of water 

pollution caused by human excreta. Industrial waste is not a.major 

facto.:r. :J.ri water pollution except in some limited industrial areas. 
,I 

On the other hand, air pollution has not yet become a serious · 

problem. 1251 

Burma 

111.2.10. In Burma about eight per cent of the rural 

population is served by the wells constructed by the Agriculture 

and Forests Ministry. The Rural Water Supply Division of the 

Ministry has a plan to construct 150-180 wells per year, each 

serving about 250 population. but the actual construction is only 

50 wells per year. In Rangoon about 75 per cent of the population 

are served by a piped water system. As regards other tcwns, out of 

a total of 288,61 has water supply systems serving about 30 to 40 

per cent of the population. In Burma, the sewerage system has been 

quite neglected. In Langoon, only about five to ten per cent of 
I' 

the population are served by a system of sewers and about 20 per cent 

of the city population are served by household sceptic tanks. Most 
I 

of the city has a system of bucket latrines with regular collection 

of the wastes. Very limited work is being done in the field of 

FAO, The State of Food and Agriculture, 1971, Op.Cit.,p. 151. 

Eung Soo Han~ "Country Health Review: Bangladesh," Dacca, 1975, 
p. 60 (Mimeographed). 
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. 126/ rural excreta d~sposal.---

Hong Kong and Indonesia 

III.2.11. In Hong ko'rig some' str'eams are severely 
,' '· _' 

polluted as a result of agricultur~l 'wa.stes. In Iridonesia oil 

extraction industry causes serious pollution. And only 35.per cent 

of the population are serv,ed by p_ublic water supplies, and less 

than 50 .per cent of the population _in Jakarta has a safe wate~ 
. . . •I', 

supply •. Sewerage faciliti~s are .a,lmost. ~on-~x1~.t~nt. Human 
., 

wastes a~e disposed of in septic.t~~ks.or, d~rec~~X .into _rivers, 
- .• tl 't. ' 

streams and coastal waters. 127/ 

: III.2.12. In Iran, ground waters, the main source of 

supply,. have become infiltrated by industrial, urban and agricultural 

contaminants:- In addition, all large towns have. ov.er-crowded 

housing conditions.-

·Nepal 

III.2.13. In Nepal the situation in regard to water 

supply, excreta and waste disposal and housing etc. is extremely 

unsatisfactory. Even the majority of urban popuiation groups are 

not yet served by wholesome and adequ-ate water supplies. In 1977 
. ,t J. '• 

only five p~r cent of urban population have access to a piped 

126/ 

127/ 

v: S. ·um·, "Country Review for 1975" (New Delhi: World Health 
Organization, Regional Office for Southeast Asia, 1975) 
(Mimeo}, pp. 11-12. 

USAID, Qp. Cit., P• 79 
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water system whereas the corresponding percentage for rural areas 

is less than two. l 2S/ Th t 1 db th e wa er sources common y use y e 

rural ~ommunities in the hills and the terai are usually heavily 

contaminated. In the midlands and the hill areas water is scarce 

for drinki~g purposes, and'little is left for the maintenance of 

personal and hou,sehold hygiene. In most parts of the terai where 

shallow ground water is available, the wells are often liable to 

be polluted because of their poor construction, or they fail during 

the dry season. 1291 

For the whole country there is- only one small sewerage 
; \! 

sy~~em in central Kathmandu. Scavenging and waste disposal has'not 
- . - ' 

been taken up as a part of the civic function in towns and cities. 

While human excreta are scattered far and wide in and around 

dwellings and in the village fields, 'animal waste commonly used for 

manuring is dumped close to the houses. 130/ 

Nepale~e factories are not cle~n: they are aisles, and 

passageways appear to be inadequate for the transport of materials 

and the movement of people. Washing facilities usually consist of 

a faucet outside the building. Respirable dust is not considered to 

constitute a problem, and no consideration is given'for·the suppres-

sion of noise in factories. Little vertical air circulation is 

' 131/'' 
allowed.--

.. ·~ _[,: 'r 

1281 -World Bank, Nep~: Country Economic Memorandum (Washington,D.C., 
1978), p. 19. 

129/ Government of Nepal, Ministry of Heal-th, Department- of, Health, 
"Countty· Health P_rogramme: Nepal," Vol. II, 1974, p. 136 . 

(Mimeographed). 

Government of Nepal, Op. Cit., p. 101. 

Government of Nepal, Op. Cit., p. 140. 
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New Zealand 

III.2.14. In New Zealand, aquatic pollution is limited. 

The main sources of pollution are human and animal sewage, agricul-

tural runoff, and localized pollution from paper mills, a refinery, 

and an iron·and steel mill. Oil pollution has been minor~1321 

Since New Zealand has a small population, the country does not 

suffer' from any serious air pollution. 

Pakistan 

III.2.15. Pakistan has problems of contamination of 

rivers, lakes and streams. The waste disposal problem is caused 

by both increasing industrial production and rising consumption. 

the problems also occur in major cities and industrial areas. 

Urbanization has led to housing deficit and shortage of building 

materials. In Karachi alone about 800,000 people are estimated 

to lack adequate shelter, and 200 sium areas have been identified. 

Most towns have inadequate services and.facilities. 

Republic of Korea 

III.2.16. In the Republic of Ko~ea increasing industriali-

zation has created extensive pollution problems. Air pollution 

levels in the industrialized parts of the country far exceed those 

suggested by the World Health Organization (WHO) for protection of 

the public health. In Ulsan and Pusan the levels of nitrogen oxides 

and sulfur dioxide for 197J exceeded·the WHO maximum levels by as 

132/ FAO, The State.of food and Agriculture, 1971, Op. Cit., p. 151. 
I; 
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much as five and ten times respectively in the vicnity of 

133/ industrial plants.--- In addition to the industrial pollution 

problems, Korea also suffers from noise pollution. In Seoul, the 

mean daily level increased about 20 per'cent between 1965 and 1971 

arid exceeded the accepted U.S. level. An ordinance was enacted in 

1973 prohibiting the us2 of horns in the central business district. 

Other cities have similar restrictions but they are generally 

ineffective~ 134/ 

Sri Lanka 
I' ,( \-

III.2.17. In Sri Lanka, waste oil and effluents are 

discharged from the Paper Factory at the mouth of the Valaichenai 
, I I , ! i • r; 

River. There is also an ocean pollution problem in the South of 
:\] 

the country. In addition, Sri Lanka suffers from urbanization. 
,.,. 

Slum clusters are formed along roads and canals in Colombo and 
' f ! !1 J.'-' 

other metropolitan areas such as Kandy and Jaffna. These un-
f' '- ; ( 

authorized.sub-standard housings are without simple sanitary and 

civic amenities. 

Solomon Islands 

III. 2.18. In Solomon Islands in the Pacific, the 

Solomon Taiyo Cann~ry at Tulagi is an old design'; It pollutes 

si'gnificantly. 

133/ 
USAID, 0:2. Cit., P• 76. 

134/ 
USAID~ 0:2· Cit., P• 81. 

' l 
\f' :-
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Section III 

ENVIRONMENTAL HEALTH 

Pollution and Health 

1I1.3.1. There are studies which indicate that there 

is a correspondent relationship between the increase in air pollu-

tion ratings and the rise in respiratory disease induced deaths. 

Air pollution pushes up the incidence and severity of emphysema and 

chronic bronchitis, and dirty air severely aggravates the symptoms 

of many kinds of asthma. Air pollution also boosts the frequency 

with which people, especially children, contract short-term 

respiratory ailments~ Studies also reveal that people who live 

in pollut~d areas fall ill more often with chest infections than 

do people who·bteathe clean air. Other factors, including poverty 

and crowding 'in the home, push up the incidence of these diseases, 

but urban air pollution has an added, independent effect on their 

- 135/ c incidence.---- ardiovascular disease, infant mortality rates and 

the death rates of those over sixty-five have also been linked 

with air pollution. The contribution to death by coronary heart 

disease is increasingly recognized. Heart patients accpunt for 

many of the extra deaths during pollution crises, partly because 
. ' 

laboured bre~~hing strains the heart. Carbon monoxide, a major 

pollutant wherever automobiles are widely used, promotes cardiac 

death. 1361 In addition, expos· e to car .on monoxide from an auto-

mobile exhaust pipe can cause brain damage and then death within 

a few minutes. 1371 Certain forms of mercury and lead attack the 

Eckholm, op. cit., pp. 142-143. 

Eckholm, op. cit., p. 144 

Denis Hayes, Pollution: The Neglected Dimensions, Worldwatch 
Paper 27 (Washington, D.C.:Worldwatch Institute, 1979), p. 8. 
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FIGURE 15 • Dimibution of cholera 

Source: Spencer and Thomas. .9..£.. cit. , p. 115. 
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central nervous system; nickel and beryllium, the lungs; cadmium, 

the kidneys; ·and antimony, the heart. 1381 In addition, particulate 

matter in the air has been linked with cancers of the stomach and 

prostate gland. Airborne nitrosamines may help explain why urban 

dwellers run increased risks of developing lung and other type 

139/ of cancer.--

Apart from causing noise pollution, many scientists 

fear that the nitrous oxide in the exhaust of a large fleet of 

high-flying supersonic planes would deplete the ozone layer, since 

this compound reacts with ozone converting it into ordtnary oxygen. 

A seven per cent decrease in the stratospheric ozone layer might 

mean a 14 per cent increase in the number of skin cancers. A 

depletion of the ozone layer would also cause crop damage and. 

climatic changes, both of which could affect health. 140/ 

Health E.ffects of Specific Pollutants 

111.3.2. Table 55 lists the effects of each of the 

major air pollutants on health. 

138/ 

139/ 

140/ 

Denis Hayes, Pollution: The Neglected Dimensions, ~· cit., 
p. 14 

Eckholm, .Q.J!_. cit., p. 145. 

Eckho1m, Qe· cit., pp. 146-147. 
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Table 55 

HEALTH EFFECTS ATTRIBUTED TO SPECIFIC POLLUTANTS 

Air pollutant Effects 

Particulates speed up chemical reactions; obscure vision; corrode 

metals; cause grime on belongings and buildings; 

aggravate lung illness. 

Sulphur Oxides cause acute and chronic leaf injury; attack wide 

variety of trees; irritate upper respiratory tract; 

destroy paint pigments; erode statuary; corrode 

metals; ruin hosiery; harm textiles; disintegrate 

book pages and leather 

Hydrocarbons may be cancer producing; retard plant growth; cause 

abnormal leaf and bud development. 

Carbon Monoxide causes headaches, dizziness, nausea; absorbed 

into blood, reduces oxygen content; impairs 

mental processes. 

Ni~rogen Oxides causes visible leaf damage; irritate eyes and 

nose; stunt plant growth even when not causing 

visible damage; create brown haze; corrode metals. 

Oxidants Ozone discolors upper surface of leaves of many crops, 

trees, shrubs; damages and fades textiles, reduce 

athletic performance; hastens cracking of rubber; 

disturbs lung function; irritates eyes, nose, throat; 

induces coughing. 

Peroryacetyl nitrate discolors lower leaf surface; irritates eyes; 

disturbs lung function, 

Source: Philip Nobile and John Deedy, The Complete Ecology Fact Book, 
(Garden City, N.Y.: Anchor Books, 1972), p. 201. 
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Among factors that contribute to air pollution, 

sulphur oxides and particulate matter are considered as fostering 

more disease than auto emissions. These pollutants derive primarily 

from electric-power plants, factories, and homes. Sulphur oxides 

and particulate matters tend to be concentrated most heavily where 

coal is widely burned and are usually worst in the winter. The 

broad shift from coal to oil and natural gas for power generation 

has reduced the sulphur oxide emissions from utilities. The conti-

nuing rise in the price of oil thus poses some problem for the 

human environment. 

In Asia the group that most hurt and the first to be 

hurt by air pollution is the low-income people, especially children. 

The reason is that the poor have to live in the most polluted areas 

because they cannot afford to move. There have been studies to show 

that a child tired or sick from air pollution has poorer school 

attendance and fewer opportunities later in life. Thus, the effects 

of air pollution and environmental deterioration perpetuate them-

selves into the next generation and preserve the economic difference 

between the various strata of the population. 141/ 

Other types of pollution also cause damage to health. 

The effect of noise pollution is on hearing. Raw sewage is the 

principal conveyor of the intestinal infections such as diarrhea, 

cholera and typhoid. Besides, careless handling of human wastes 

142/ spreads debilitating parasites.---

141/ 

142/ 

Hans Palmstierna, "Counter-Measures A~ainst Environmental 
Destruction in Urbanized Societfes," in United Nations, ££• cit. 
pp. 145-146. 

Eckholm, ££· cit., p. 29. 
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One disease that is the result of poor environment is 

schistosomiasis, which afflict about lOO million people in at least 

143/ seventy-one countries.--- An intestinal type of schistosomiasis 

caused by Schistosoma japonicum is found in East and Southeast 

Asia, e.g. China, Japan, the Philippines, Thailand, Laos. Cambodia 

and the Indonesian islands of Sulawesi and Celebes. 144/ No single 

control method can undo the threat of this disease. Safe water 

and latrines are not completely effective against it unless they 

145/ are used all the time by all the people.---

Another parasitic disease - filariasis - is also estimated 

to infect at least, 200 million people, and the number is increasing 

steadily. A type of mosquito-spread filariasis is gaining ground 

in the overflowing slums in most poor country cities, where culprit 

mosquito species breeds in clogged open drains and in standing 

pools of sewage-polluted water. 

As mentioned earlier, an excessive use of fertilizers 

and pesticides can cause soil pollution. With regard to health, 

pesticide - contaminated food can cause poisonings of consumers. 

There have been many such cases in Africa, Asia and Latin America. 146/ 

143/ 
Eckholm; OJ2~ cit., 174. p. 

144/ 
Eckholm, OE· cit.p. 177; and USAID, OE· cit.pp. 81-82. 

145/ Eckho1m, QE_. cit., p. 185. 
146/ 

Eckholm~ ·Op. cit., p. 167. 
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Section IV 

ENVIRONMENTAL HEALTH WITHIN COUNTRIES 

Japan 

III.4.1. Little information is available on environmental 

health situation in ESCAP countries. In Japan, the world 7
d most 

polluted country, water pollution gave rise to many diseases, the 

most :fiamous one being the :t-1inamata disease. It was cau~ed by 

the organic mercury contained in fish and shellfish contaminated 

with methyl mercury compouded discharged from the chemicals 

industry. Compensation agreement between the victims and the 

related corporations were conclud.ed in 1973. Up to 1974 a total 

of 592 persons were certified in Minamata Bay area and 516 persons 

in Niigata. 

In addition, there is the Itai-itai disease. It was 

caused by the contamination of agricultural fields by cadmium 

which was contained in the effluents from the Kamioka mine in 

Niigata prefecture. The victims suffer broken bones and great 

. 147/ pa1ns.--

Within Japanese cities carbon monoxide pollution has 

become intolerable. This is widely believed to be the generative 

cause of the disease called "Ohara asthma". In Yokkaichi there 

were thirty-five deaths attributable to air pollution. In 1970, 

five fundred and ten people were hospitalized for illness directly 

ESCAP, Annual Survey 1976, (Unpublished Mimeo), Op. cit., 
P• 17. 
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attributable to environmental causes. 148/ Japan also suffers from 

noise disturbances, particularly around military bases. Food 

poisoning of a variety of origins is common. As a result, stomach 

cancer is widespread. Several factors have been singled out as 

possible contributors. Tae dried, salted fish and pickled vegetables 

often contain nitrosamines, which are believed to be the main culprits. 

Besides, the asbestos residues on talc-coated white rice could 

promote cancer. So is the smoked fish which contain polycyclic 

149/ aromatic hydrocarbons that are carcinogenic.---

Afghanistan 

III.4.2. Apart from Japan, information on environmental 

health is available for a few countries. In Afghanistan polluted 

water has been identified as a major cause of illness and disease. 

0 h f . . . . d 1 i i 1501 t er actors are 1mproper san1tat1on pract1ces, an rna nutr t on.---

Bang;Ladesh 

III.4.3. In Bangladesh, disease, malnutrition, over-

crowding and shortage of foods are four major national problems. 

Epidemics like cholera, salmonellosis and bacillary dysentary con

tinue all year DOund. 151/ Although the instances of cholera and 

148/ 

149/ 

150/ 

151/ 

Toshikatsu Horii, "Industrial Sources of Environmental Pollu
tion," in United Nations, Impact of Urbanization, .Qp_. cit., 
p. 139. 

Eckholm, .Qp_. cit., p. 98. 

World Bank, Afghanistan 

Han, Op. cit., p. 41. 

pp, 44,200. 
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salmonellosis have declined considetably~ bacillary dysentary 

has increased. About 50 per cent of the t0tal infant mortalit) 

cases in the country are attributed to gastro-intestinal and 

diarrhoeal diseases. They are aggravated by malnutrition. One 

of the important health problem in Bangladesh is leprosy. There 

are about 200,000 cases in the country. Tuberculosis is also a 

major health problem. There are :·:·:.:!ut 350,000 cases of sputum 

positive tuberculosis . 152/ 
~n Bangladesh.---

Environ ntal health in the country in early 1972 was 

at an unsatisf ..... ctory level due to the demage ca'.l3ed during the 

liberation war. Since that time, considerable progres3 has been 

made in supplying safe wr"'"cr and iTJ. iP~pr0ving env~_ronmental sani-

tation services. In Janullry 1972 there '"ere ahont 185,000 shallow 

tubewells in the country. Of this to1:::l, apprc~dmately 60,000 

needed resinking. Tubtmells are the lll.ost C:kpendable and economic 

source for the supply of drinking '~::1.tcr. In urban areas, 34 towns 

throughout the country ha-ve partial riped water supplies. The 

quality of the water supply is vn:ria1:::.e due to t:1e lack of chlori-

nation facilities, technical skills ~nd managerial expertise. 

There is no organized system for the 0isposal of human excreta in 

the entire country. Besides~ there is little done to establish 

a satisfactory stan~ard of food handl5.ng and hygiene. 

Han, Op. cii:.,.-p. 51. 
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Burma 

III.4.4. In Burma, diseases of upper respiratory system 

and endemic diseases comprise the most leading causes ~f death. 1531 

With increasing industrialization the drift to urban areas is being 

speeded up. This raises new problems for the environmental health 

Services. l 54 / Th d f j tb k f th t b e anger o rna or ou rea s o e wa er- orne 

diseases, especially cholera, persists. Bad housing predisposes 

'' 
people to the spread of respiratory diseases, with pulmonary tuber-

culosis con,tin~ing to be a major killer. 

Nepal 

III. 2. 5. In Nepal the standard of health is poor, 

and infections di~ease is widespread. Polluted water is a major 

f th . 155/ cause o ~s.--- Infective and parasitic diseases form the 

major load of hospital morbidity, i.e. 36 per cent of all disP 

156/ charges.--· Dieseases of respiratory system are the third major 
,, 

cause of seeking out patient care.' Tuberculosis, in particular, 

is the most serious health problem in all areas. 

153/ 

1~4/ 

155/ 

156/ 

Kim, Op. cit~, J:~ ... ?._ 
Leslie Banks, "Strengthening of Health Services in Burma11 

(SEA/PHA/127)(New Delhi: World Health Organization, South
East Asia Region, 1974), (Mimeo), p. 3. 

World Bank, Nepal •••• , ~· cit., pp. 18-19. 

Government of Nepal, Qp_. cit., p. 89. 
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Section V 

NOTE ON THE PROBLEMS OF ENVIRONMENT IN THE SOUTH PACIFIC* 

The Health Issue 

III.5.1. The majority of indigenous peoples in the Pacific 

Islands live in an ecologically balanced relationship with their 

environment, but they have basic problems of poor housing, water 

supply, waste disposal and re-cycling, poor disease vector control, 

food hygiene and medical care resulting in propagation of communic-

able diseases that are preventable. 

One of the main problems is to provide basic sanitation 

to prevent an9·control communic~ble diseases and promote the 

physical, mental and .~ocial well~being of the population, a~d to 

deliver ecodevelqpment to village settlements in order.tq in~r~~~~ 

the economic base in a modest sense through a form of man~~emen~. 

system for the humid wet rain forest situation. ~uch a system must 

be stable (non-shifting), more intensive, env~ronmentally sound, 

and developed for small-scale as well as large-scale agricultural 

systems. 

Marine Environment 

III.5.2. Coastal pollution problems are caused by urban or 

industrial e~fluents, agricultural chemicals, harbor spillage, 

erosion, and sedimentation. 

* This note is based on and freely drawn from South Pa~ific Commis
sion and South Pacific Bureau for Economic Cooperation, Comprehen
sive Environmental Management Programme (Noumea, 1977). 
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Marine envi'!'.onmental.problems can be grouped under the 
' I l' , I 

following headings: 

small-scale fisheries and coastal re~ources 

oceanic fisheries 

marine conservation 

pollution 

catastrophic pollution accidents· 

extractive industries 

Management or restoration of small-scale fisheries and other 

coastal resources 
', l_ '', 1 1 I 

The problems of small-scale fisheries and subsistence 

utilization of coastal marine resources include: 

(a) depletion of stocks from overfishing; 

(b) development of new fish resources for commerciali-

zation or replacement of depleted stocks; 

·(c) maintenance or restoration of natural community 

productivity; 

(d) need for food preservation techniques to permit 

'mor-e efficient resource utilization; 

(e) competition.between small-scale fishermen and 

commercial-operations; 

(f) need for grouping fishermen to take, advantage of 

new techniques, perhaps leading to r~gional purchasing 

of ecologically sound equipment; 

(g) need for special projects on endangered species 

(dugong, turtles) for protection and utilization; 
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(h) inadequate understanding of coastal ecosystems 

(reefs, mangroves, fish poisoning problem) and poor 

application of existing information; and 

(i) loss of traditional knowledge of coastal resources. 

Management of oceanic fisheries 

The oceanic fisheries of the central and western Pacific 

are conducted in an environment which is continuous and can b.e 

regarded as a compara~ively uniform but huge habitat type. Further-

more the same highly migratory species are responsible for the 

major fisheries throughout the region and hence a regional approach 

must be taken if the management of these renewable resources is 

to provide optimum benefits to the Island peoples. 

Marine conservation 

Conservation of the genetic and biological diversity of 

mdrine environments and·~intenance of their quality for the local 

people and as a tourist and recreational resource is an essential 

element of any long-term environmental programme. It is not yet 

possible even to define the variety of marine ecosystems in the 

Paciftc, and only the smallest beginning has been made in develop-

ing the types of protection and management necessary to ensure that 

the richness and productivity of these resources are maintained. 

I , . 
Coastal pollution 

There is increasing localized pollution of coastal waters 

· ·· and degradation of near shore marine environments by oil, industrial 
,' '.: '< 

or urban effluents, agricultural chemicals, dredging, soil erosion, 
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mining drainage, and waste disposal. Such pollution is causing 

a growing loss of potentially productive marine resources which 

could limit future development. There is almost no capability,for 

measuring or dealing with pollution in the region. Present govern-

ment plahning efforts are hampered by a scarcity of multi-dis· ipli-

nary analyst's and an almost complete lack of pertinent environme~tal 

information on which to base policy and management decisions. 

Catastrophic pollution accidents· 

Accidents involving catastrophic spillage of oil or 
' . 

other noxious materials from ships or from offshore exploitation 

will become increasingly likely as shipping and other activities 

increase in the region. 
·;· 

Extractive industries 

Extractive industries in the marine zone such as oil. 

wells, ·phosphate-mining, and dredging for 1118nganese nodules are 

not yet a major problem in the region, but many projects are now 

being proposed. -'Su'Ch industries can affe'Ct large areas of often 

renew~ble marine resources. 

Agriculture-Based Pollution 

111.5.3. Shifting agricultural systems which use long 

fallows for subsistence crops are now under growing stress from 

increasing population, dependence on cash cropping an~ acquired 

tas'tes for imported f-oods. This results in increased destruction 

of primary-forests and the· shortening of·the fallow cycle. Land 

becotnestdegYsded-producing soil erosion, depletion of soi'l fertility 
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and damase · to water supply and quality. It thus becomes harder to 

produce staple foods at the village level. 

Large-scale agricultural developments such as those i,n-

valved inrproducing commodities for export can have many kinds of 

environmental impact. Large areas of land may be cleared of natural 

vegetation, producing a significant reduction in natura~ habitats 

in many small-island situations, while creating new uniform environ-

ments in which pests and diseases may flourish. 

Mining-Based Pollution 

III.S.4. Industrial and mining ordinances do not always 

put full responsibility upon the developers to re-instate terrain to 

a productive condition after exploitation and cbnsequently, indus-

trially degraded areas present special pro~lems of resto~ation: dis-

posal of overburden; safe handling of toxi~.tailings; handling of 

cumulative chemical build up from pumped liquids; and the fate of 
11'' 

abandoned settlements and specific infrastructures. 

. . 
Water Resources 

III.S.S. Clean fresh water is increasingly becoming a 

limited resource threatening to slow down o~. block development efforts. 

The fragile oceanic island ~~ound water systems are increasingly 

overexploited and polluted, requiring the use of engineered exploita-

tion of ground. water, the development of alternate catchments such 

as galleries and tanks, and the implementation of educational programmes 

in the affected areas. Low surface water quality and sometimes quan

tity result from accelerated run-off and erosion in catchments caused 
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by agriculture, forestry, construction and mining. Management 

systems are needed for agriculture and forestry which minimize 

these problems. ' 
Rehabilitation of Degraded Areas 

III.5.6. The restoration of areas degraded by mining 

is a major problem for several Pacific Island countries, and a pros

pect for several others. Degraded areas have no adequate soil or 

stable plant cover and are susceptible to erosion and further 

degradation. They hander rather than support national development. 

Action is needed to rehabilitate these areas by providing cover 

which can easily sustain itself. 

Local ~orest Management 

III.5.7. Forestry schemes in the Pacific have empha

sized massive development projects for export, generally involving 

the removal of valuable native trees from island forests and replant

ing with fast growing exotic species. Slash and burn farming and 

the great expansion in agricultural activities have also destroyed 

large areas of forest. In many islands only remnants of the forest 

survive, and these are often unable to meet local needs for fuel, 

building materials, and wood for carving, canoes, etc. One component 

of ecodevelopment should therefore be the establishment of long-term 

village forestry and tree planting projects aimed to provide a conti

nuing supply of forest materials for local needs as well as meeting 

other needs for windbrakes, storm protection, beautification, habitat 

for hunting, etc. 
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Natural Disaster Protection 

111.5.8. Most islands of the Pacific are subject to 

natural disasters, par~icularly hurricanes (cyclones or typhoons) 

but also earthquakes, volcanic eruptions, droughts, floods, tsunamis, 

etc. The effect of some of these disasters can be mitigated by 

sound environmental planning vmll in advance of anticipated event. 

Coastal Dredging 

III.5.9. Dredging of coral sands from the sea produces 

sediment which can be a pollutant. Under perfect conditions, with

out currents, fine suspended particles found in the sediment of 

dredging can take as long as two days to fall through a metre of 

seawater and cause turbidity to persist over a weekend when dredging 

does not take place. Thus one of the most damaging effects of 

dredging will be the clouding of the water by fine suspended par

ticles and the loss of light on living corals and other related 

reef organisms. Furthermore, currents can transport suspension of 

such turbidity-producing fines for great distances enabling them 

to seriously damage marine life far removed from dredging sites, 

and waves can erode filled areas and keep fine sediments in suspen

sion long after dreding has ceased. 

Moreover, those particles that are heaviest settle more 

quickly out of turbid suspensions of dredging fines and cause 

siltation on the sea bed, where many sedentary organisms cannot 

cleanse themselves of the sediment, become smothered, and die. 

Coating of substrata by siltation is, moreover, not conductive to 

recolonization by most invertebrate larvae and dredging operations 



- 253 -

can b~nish coral reefs from areas where they were previously 

essential to ecological stability. 

Petroleum Refineries and Rudimentary Petrochemical Complexes 

111.5.10. Several countries have considered, for well

founded economic reasons, the possibility of inaugurating a petro

leum refinery/petrochemical industry within the South Pacific. 

Given the recent disruptions, shifting control and reorganization 

of pow~r in the oil industry there is no reason to believe that 

such ideas will not be vigorously pushed forward and implemented 

within a medium-time horizon. 

Working to imperatives· of a world energy crisis there 

are dangers that the regions most far-sighted, as well as ambitious 

planners might put excessive weight upon economic and social consi

derations (in so far as these attempt to satisfy present propensities 

of society to consume fossil fuel) and not receive sufficient 

guidance on the environmental consequences of developing such energy 

related infrastructures. 

The following additives are used in petroleum refining 

processes or in the petroleum marketing process, and can find their 

way into the atmosphere, and riverine and marine ecological system: 

- Lead alkyl compounds: usually tetra ethyl lead 

(sometimes tetra lead), used with ethylene dichloride 

and/or dibromide. 

Dyes: generally complex organic derivatives of 

azobenzenes. 
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- Anti-oxidants: usually alkylated phenols or diamine 

derivatives. 

- Metal deactivator: salicylidene-propanediamine. 

- Anti-corrosion additives: "complex organics11
• 

In addition, the marketeers add: 

-Detergent compounds: "complex organics". 

- Solvent oils: lubricating base oils. 

- Ignition deposit modifier: organic phosphate esters, 

e.g. tricresyl and trixlenyl or higher phosphates. 

- Anti-wear additives: 11 complex organics". 

Major Pollution Accidents 

III.5.11. While the South Pacific area has not suffered 

from many major pollution accidents such as oil spills since World 

War II, the~e is always the risk that with increasing shipping in 

the region a catastrophe such as a major oil tanker wreck will occur. 

Environmental Legislation 

III.5.12. Most Pacific Islanders have an appreciation 

of their environment deeply rooted in their traditional way of life, 

but they generally feel helpless to control the inevitable environ

mental destruction that comes with "progress". There is a lack of 

adequate information on marine environments in the Pacific Islands 

and the inadequate legislation for marine conservation. Many 
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governments are now considering or reviewing environmental legis

lation. Since laws are the basis for much governmental action, 

and since the passage of legislation is often a lengthy process 

accomplishment in this field should be given priotity as a pre

condition for certain types of environmental management. Environ

mental legislation is a specialized and rapidly-developing field, 

but laws developed elsewhere are not necessarily appropriate to 

Pacific Island conditions. Some government leaders have also 

suggested that harmonized legislative provisions are necessary 

if the region is to avoid manipulation by outside interests trying 

to relocate polluting industries no longer acceptable in their own 

countries. 
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IV .1. The Founex Report observes: "Whilst tn·e ·:c<:mcern 

with human environment in developing countries can only reinforce 

the commitment to development, it should serve, however, to provide 
~.. ·:. ~ 1 1 : -... . 

new dimensions to the development concept itself. In the past, 

there has been a tendency to equate the development goal with the 

more narro~ly. concei~ed objective of economic growth as measured 

by the rise in gross. national product. It is usually recognized 

today that big~_. r<J-
1
f:..ff!S of economic growth, necessary and essential 

as they are, do not by themselves guarantee the easing of urgent 

social and human problems. Indeed in many countries high growth 

rates have been accompanied by increasing unemployment, rising 

disparities in incomes both between groups and between regions, and 

the deterioration of social and cultural conditions. A new emphasis 

is thus being placed on the attainment of social and cultural goals 

as part of the development process. The recognition of environmental 

issues in developing countries is an aspect of this widening of the 

d.ev~~opment concept. It is part of a more integrated or unified 
J 1 

approach to the developme,nt objective. 

"Whilst the environment problems of developing countries 

are in large measure those that have arisen from the lack of develop-

ment, it is also true that problems arising out of the process of 

development are also in evidence in these countries •••• 

"The prol:>lems are already severe enough in developing 

countries. But in the absence of resolute action, they will tend 

to attain formidable dimensions in the decades ahead. The very 

growth of population, when not accompanied by adequate economic 
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development, brings out the prospect ~f rising unemployment, 

further impoverishing the countryside and swelling the drift to 

the towns and creating human problems of the deepest intensity. 

They can only aggravate the serious social and political tensions 

that even now prevail in these societies. There can indeed be 

little doubt about the urgent need for corrective action."1571 

1V.2. In taking such corrective action, however, it should 

be openly acknowledged that most Asian countries made an honest 

attempt to promote development during the last three decades and 

some of their policy measures like land reform have been worth 

while and their implementation should be carried further in future. 

It is also true tg 8ay that the end-results of over-all policy 

have not always been creditable. Though changing development 

fashions led to changing policies from time to time, in the course 

of these shifts little attention was paid to foundational issues -

human resource degradation, natural resource degradation, and 

uneconomical and wasteful use of producible capital~ The economistic 

approach to planning did not adequately emphasize the economicalities 

of development. It is we~l known that at least.during 1973-1976 

there.was a global crisis and the.economist was "caught with his 
' ) : - - . ~~ ; 

parameters down" because he neglected the environmental (biological) 

barriers. The crises can recur, and probably with increasing 

frequency in the future. It is important to stave off short fall 

situations such as the one in 1973-76; 158/ towards this end a new 

Development and Environment (Founex 1971), p. 6-8 

Not merely to save the economist. 
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development policy needs to be forged,.•one of its major dimensions 

being resource management, i.e. management of human, natural and 

repq>du.cible capital resources. 
! J ' 

IV.3. In this Part oi~~the Paper, Section I briefly 

assays to identify certain trends; Section II indica~es the scope· 

for a new set of policy measures, Section III contains .an outline 

account of these measures, While· Section IV tries to bring out 

some of their implicat'ions. 

/ . 
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Section I 

CERTAIN DISCONCERTING TRENDS 

rv.l.l. The population of Asia and the Pacific which 

was 2·.-25 billioh ih i977 is projected to a 'high' of 3.89, a 

'medium·' of 3.6.7, and a 'low' of 3.42 billion in the year .2000. 

Even at the 'low' estimate, there will be an .additional 1170 

million people in the region, i.e. slightly more than 50 per cent 

of the population in 1970. These numbers are fo~idable; they 

are also unavoidable because of the momentum for further growth 

which was built-up by the popula~ion growth which took place after 

World War II. 

IV.l.2. Apart from the over-all numbers, a notable trend 

is in relation to the shifting relative size of major areas in the 

region, viz., East Asia and South Asia. It is estimated that the 

population of South Asia by 2000 might well be some 50 to 75 per 

cent higher at 2103 millions159/ than the population of East Asia 

at 1287 millions, though in 1950 they had practically equal numbers, 

South Asia at 693 million and East Asia at 675 million. With 

currently prevailing levels of abject poverty in South Asia and its 

record of uncertain economic growth trends, the impact of an increase 

in population by about 900 millions between 1975 and 2000 could 

sorely test the ingenuity of development planners and administrators 

alike. 

Low variant estimate. 
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IV.l.3. The labour force implications of the envisaged 

population growth are that its size in the Asian and Pacific region 

would increase from 949 millions in 1975 to 1518 millions in 2000, 

a percentage increase of 67 compared to the 50 per cent increase 

between 1950 and 1975 (602 millions in 1950 and 949 millions in 

1975). Creating an additional 600 million jobs in 25 years can 

be a chastening experience under the prevailing practices of develop-

ment management. 

IV.l.4. Data on projections of the number of households 

in East Asia, South Asia and Oceania are available only upno 1980. 

They were 411 million in 1970; 467 million in 1975; and are expected 

to be 535 million in 1980. Estimating conservatively the number 

of households to be 700 million in 2000, well over 100 million 

new houses will need to be built in the next 20 years. 

IV.l.5. The age distribution of the population in 1975 

given in Table 56 shows the percentage of population in the age 

group 0-14 to lie be ween 30 and 40. 

Table 56 

AGE DISTRIBUTION OF POPULATION, ASIA AND THE PACIFIC 
1975 

Age Group 

Region 0-14 15-64 

East Asia 32.7 61.5 

South Asia 43.2 53.8 

Oceania 31.5 61.1 

65+ 

5.8 

3.0 

7.4 

Source: United Nations, The World PoEulation Situation in 
(N.Y. 1979), p. 43. 

1977 
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The age dependency ratio (or the number under 15 plus 

those over 65 per 100 persons between these ages) is currently 

some 80 per. cent and is likely to be about the same in 2000. 

Though with the expected deceleration of birth rates the percentage 

of un4er 15 might decrease somewhat improved life expectancy should 

increase the percentage over 65, the two roughly balancing out 

each other. 

IV.l.6. Data on urbanization seem even more alarming. 

The number of people living in urban areas, estimated at 222 millions 

in 1950.and 595 millions in 1975 are expected to reach a 1382 

million mark by 2000. The better than doubling of the urban popula-

tion in the coming two decades will involve some major investments 

on infrastructure such as transportation, human settlements and 

social services. The concomitant policy and administrative decisions 

,will be at least of the s,ame magnitude as those relating to the 

total size of the population and its growth rate. In point of fact, 

according to a-recent survey on governments' perceptions of demo-

graphic policy needs conducted by the United Nations, national govern-

ments consider that the location of population is more likely to raise 

major policy issues than the rate of natural increase. "Examples 

of main issues posed by location include regional allocations 9f 

overhead investment and social service facilities, industrial loca-

tion policies in the public and private sectors and the approprtate 

size of urban housing subsidies."1601 

160/ 
United Nations, The World Population Situation,in 1977, ~· ~· 
p. 62. Most of the data given above in paragraphs IV.l.l 
through IV.l.6 are also drawn from this publication. 
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IV.l.7. According to the projections ruade by Leontief 

(See Table A.V.20, Statistical Tables) for the region of Asia and 

the Pacific, the total gross domestic product of the region (at 

constant prices~ 1970's) in 2000 will be $2600 billion, with 

invest·ment making approximately 18 per cent at $460 billion. Employ-

ment level in 2000 will be 776 million man years at an investment cost 

of $600 per unit of labour. The corresponding savings gap·is 

estimated at $76 billion while the foreign exchange gap runs upto 
. . ' 

$279 billions. 

IV.l.8. In regard to food production, in the decade of 

early 1960's and early 1970's, the total output of food grew at. 

much the same rate in both the developing and developed countries, 

i.e. between 2.5 and 3.0 per cent per annum.- This was quite high 

by international long-range standards. The per capita growth of 

food production in the developed countries was between 1.5 and 2.0 

per cent; but in the developing countries, on the average, it was 

0.5 per cent or less mainly owing to their high growth rate of popu-

lation. During 1970-74, there was an average rate of decline of 

per capita output of 0.5 per cent. This was reflected in Malthusian 

like increases in death rates in SoutJh Asia. "The death rate in 

Matlab Bazar climbed from an average of 15.7 per thousand in 1966-70 

to 21.3 in 1971-72• If, as the Ford report suggests, Matlab Bazar 

is representative of Bangladesh as a whole, then there was a nation-

wide increase in deaths of some 400,000."1611 

161/ Lester R. Brown, The Twenty Ninth Day, Q£. cit., pp. 87-88. 



---· .. 
'"' .. , m Q) .... 
tt ~ 

~ 
~ ~ 

1-
~ 

-. . .. 

,, 
r., 

• (\1 

~ 

~- ~ 

. 5-" ___ 
~ "3 

·fra i6 ......... -... 

~ (J) 

"' (\1' 

-
-. . . 
'" 



- 266 -

Similarly, crude death rates in three States in India: 

Bihar, Orissa and Uttar Pr~desh increased by 4.1, 4.5 and 5.5 

per 1000 respectively in 1971-1972. Should there be a recurrence 

of such sudden declines in food output in the developing countries, 

even though the global food output might be increasing, localized 

increases in starvation deaths in the future cannot be ruled out 

in view of distributional difficulties. Nor can localized decreases 

in food output per capita be ruled out because of declining pros

pects for a ready extension of the margin of cultivation. As the 

United Nations report on the World Population Situation in 1977 

observes: "An appreciable part of the output gains achieved by the 

less developed regions over the past decade or two is attributable 

to the cultivation of increasing amounts of land. This is likely to 

become a sharply diminishing resource in future." (p. 82). Moroever, 

the same report states: "it is well to take note of the controversial 

possibility that world or regional climatic conditions may be taking 

a drastic long-range turn for the worse. Although the likelihood 

of such a turn cannot be scientifically judged as yet, even small 

riaks in this regard could be ominous." (p. 84). 

IV.l.9. World Bank estimates show that the deficit of 

major staple foods experienced by Asia in 1975 at 9 million tons 

which was 4.5 per cent of consumption is likely to swell to 20 

million tons or 7.2 per cent of consumption in 1985. The corres

ponding estimates made by the Asian Development Bank are for a deficit 

of 29 million tons of cerealsin ten Asian countries by 1985 on the 

basis of an assumption of 'high' agricultural growth in these countries 

which will increase to 46 million (1985) tons should a low agricul·

tural growth rate be assumed in them. (See Table A.V.S., Statistical 

Tables). 
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IV.l.lO. The likelihood of a deficit is confirmed by 

certain trends of land use in the Asian countries, in particular, 

the increasing diversion of cropland to non-crop uses, such as 

urban development, energy production and transportation. No data 

on the extent of land likely to be diverted in future to non-crop 

uses in the Asian countries are available. On a global basis, "If 

it is assumed, perhaps conservatively, that the projected increase 

in world urban population of 1,580 million from 1975 to 2000 will 

need only 0.4 hectares per person, then the world's cities would 

occupy 63 million hectares of land by 2000. Assuming that 40 per 

cent of this total is cropland, expanding cities will cover 25 

million hectares of cropland between nuw. and the end of the century. 

"Although this loss would amount to only 2 per cent of 

the world cropland base, the share of world food output involved 

is likely to be larger, for cities are commonly situated on the 

most fertile soils. A study of changing land-use patte~s in Canada 

reports that 'half of the farmland lost to urban expansion is coming 

from the best one-twentieth of our farmlar.:J. .• ' But ~yen assuming 

average levels of land productivity, this loss of 25 million 

hectares represents the food supply of some 84 million people. 
'·' 

"All additions to the world's population require living 

space, whether they live in the city or in the countryside. In the 

Third World, where land is in critically short supply, cropland is 

lost each year to village growth. In an analysis of village spread 

using data over several decade~!~ for his na.tive Bangladesh, Akef 

Quazi ••• concludes that growth in the number of families and growth 
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in the area occupied by the village are closely related. One 

reason for this direct correlation is that homes are 'made of locally 

available materj.als, such as bamboo, thatch, and corrugated iron 

sheets, and, as such, are never strong enough to hold an upper 

story'. Quazi reports that 'every new village homestead is being 

built on cropland.' While there are undoubtedly occasional excep-

tiona, Quazi's general point is a sound one, since Bengali villages 

are usually surrounded by the fields on which they depend."162 / 

In India it is estimated that between 1970 and 2000, non-agricul'tural 

land use would expand from 16.2 to 26.0 million hectares. 

IV.l.l2. It has been mentioned earlier at one or two 

places in the Paper that one way of mitigating the rigour of the 

natural resource constraints is to substitute reproducible capital 

for them. The possibilities for such substitution are considerably 

less in the developing countries than the developed countries. This, 

for two reasons. One is at least one part of the reproducible 

capital viz., the part comprising machinery and equipment is not 

adequately integrated into the production structure of the developing 

countries which typically have a dualistic pattern: a small. modern 

sector and a large indigenous sector characterized by wide spread 

uni-factor processes. The industrial and teahnieal linkage that 

a piece of machinery can have under such circumstances of dualism 

is much less than what obtains in the developed countries. Partly 

arising from the phenomenon of dualism and partly due to miscalcula-

tions in production programming, the physical capital equipment in 

162/ ' 
Lester R. Brown, The Worldwide ~oss of Cropland, Worldwateh 
Paper 24, 1979, p. 13. 
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the industrial sector of the developing countries is left consider-

ably under-utilized. DatL on idle capacity 0f industry are neither 

fr~ely nor extensively available~ But the data that do exist show 

incontrovertibly that the idle capacity is well over 30 per cent. 

"Prabhat Patnaik, using data from the 1958/1959 Survey of Engineering 

Industries of the Indian Engineering Association, estimated 1960 

utilization rates for eight industry groups ranging from 30.9 per cent 

(handsaw blades) to 67.1 per cent (typewriters) ••••• From these 

data,·unrefined as they are, it is evident that the less developed 

countries utilize plant and equipment in manufacturing industries 

with relati-<rely low intensity; so far as constraints originating 

from the over-all amount of capital are concerned, the evidence· 

indicates that a ,good deal more output (and, henc.e, income) could 

be achieved·with little or no investment."1631 It b also reported, 

as another illustration of idle capacity in industry, that in 

Bangladesh during 1960's the simple average rate of utilization of 

the consumer goods industry was 44 per cent of capacity; in :the 

intermediate goods sector, 37 per cent and in the capital goods 

164/ sector 36·: per cent."--

1631 Almarin Phillips, "Measuring Industrial Capacity and Capacity 
Utilization in Less Developed Countries," Industrialization 
and Productivity, Bulletin 15, (United Nations, 1970), p. 18. 

164/ ·.Rizawanul Islam, 11Reasons for Idle Capital: The Case of 
Bangladesh Manufacturing", The Bangladesh Development Studies, 
Vol. VI, No. 1 (Winter 1978), p. 45. 
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Section II" 

SCOPE FOR ACTION 

IV.2.1. But, trends are not destiny. However disconcert-

ing they are, they can be shaped to yield less harsh results. True, 

there are factors which can but be changed in the long run of a 

century or so. Such is population. Its trend of growth for the 

near future has already been set in the past; but.if an NRR.of unity 

is reached earlier than later, the size of the ulti~ate stat~p11ary 

population will be less by a substantial margin. Some natural., 
' 

resources which are non-renewable can be used more efficient+y 

and economically. The 'inner' limits can be handled by imaginative 

and innovative development policy. But, what may be the constituents 

of such a development policy? 

IV.2.2. As mentioned in Section I, Part I of the Paper, 

maximum possible effort should be made to reach NRR of unity at the 

earliest. In this connection it should be noted that (economic) 

development by itself, i.e. without an active family planning 

programme, will take an imprudently long time to bring about the 

desired decline in population growth rates. "But for the lower-

income countries, a 'development-only' strategy would be disastrous. 

In these countries it would take a much longer time to reach the 

socio-economic levels that normally correspond with significantly 

lower birth rates. Indeed in some of them it is the very magnitude 

of the population pressures themselves that is retarding that .. ~~. 

progress. Were the fertility problem not dealt with directly, the 

progress would simply be too slow."165/ 

165/ 
Robert S. McNamara, Address to the Massachusetts Institute of 
Technology, QR. cit., p. 49. 
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IV.2.3. Resource management should become an accepted 

element of development planning. Starting with a proper invent~ry 

of the natural and human resources, their planned deployment for 

production should provide for proper conservation in the case of 

non-renewable scarce resources and an adequate provisi~n for replace

ment (forests, for example) in the case of rene~able scarce resources. 

Resource replenishment provision is akin to the national income 

accounting practice of d~preciation provision and should become 

an equally accepted practice. Since an effective availability of 

resources should imply their availability at the place of demand 

(place utility) far more attention should be given to (spatial) 

area planning and timely and adequate delivery (supply) of resources 

at the local level. The use of local resources to the maximum 

extent possible should become a development ethic. 

IV.2.4. The importance of area planning derives from 

yet another source. The current trends of 1rrbanization, if unchecked, 

are sure to give rise to a massive rural-urban migration. Some 

effective curbs on migration to urban areas are urgently called for. 

A credible village development programme or a programme of develop

ing •'clusters of villages as a viable area development. unit could 

be immensely helpful. 

Iv.2.5. Recycling and reuse should become accepted 

practices on the widest possible scale, both in government and 

private activities of production (and consumption). Paper and 

glass are obvious candidates for recylcing. Tne energy saved by 

recycling is substantial. For instance, it is estimated that 
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recycling of steel saves 10 to 47 per cent of energy depending 

on the proportion of scrap used; aluminium 96 per cent; aluminium 

ingots 97 per cent; copper 88 to 95 per cent; glass containers 8 

per cent; plastics 97 pe~'cent; and newsprint 27 per cent; "In 

addition to the energy savings ••••• the reuse of ferrous scrap 

by steel mills and foundries leads to an 86 per cent reduction in 

air pollution, a 76 per cent reduction in water pollution', a 40 

per cent reduction in water 'use and a virtual elimination of solid 

wastes. Similar benefits are involved in the recycling of o.ther 

. ·,;·166/' metals. --

IV.2.6. As often· pointed out, mitigation of inequali-

ties of income earning opportunities is a development imperative, 

eradication of poverty being the corner stone of such an exercise. 

Promotion of greater equity is not only a matter of social justice; 

it is also an environmental necessity. A starkly unequal society 

is often characterized by social unrest an:!. political' irresponsi-

bility whic'h are a sure prescription for profligate living and 

decadent -b'st'entatioil on the part of the rich. And in such a 

society the 'poor are driven to 'margines' of resources where they 

degrade the land and its endowments, natural or man-made for 

purposes of sheer existence. 

IV.2.7. More by omission than commission, and less 

by design the developing countries of Asia had experienced during 

the last three decades worsening inequalities in the· personal 

1661 Denis Hayes~ Repairs, Reuse, Recycling - First Steps Toward 
a Sustainable Society, Worldwatch Pap~r 23, (1978), p. 17. 
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· ··• distribution·of income and wealth. Some data in this' regard are 

'' glv"~n· in' Section III, Part I of the Pap-er. 'bat went wrong could 

:r,-~ - . ·I , 

be a matter for sustained and long..:drawn out analysis. But in the 

context of the Paper. ~ brief reference should be made to three 

inter.:.related explanations.· Fi;rst, the rate of growth of "income 

~as not adequate. There were acts of God, factors of human ·falli-

bility and misjudgment and a certain lack of vision on·the·part of 

political and technocratic decision-makers, let alone oil prices, 

inflation, exchange instability and population pressure. But, if 

the rate of growth had been high and sustained, and if the where-

withal for the same had been forthcoming in adequate quantities, 

the iot of the poor could perhaps have been better. Though in such 

a situation inequalities would have doubtless remained, inequality 

itself would not have become a centre-stage issue. Second, the 

developing.countries of Asia frequently preferred to use capital 

intensive techniques in the prdduction of consumer, intermediate 

and ~apital goods, and in some c~ses.services, for a number of 

reasons: the over-valuation of domestic currency in terms of foreign 

exchange; export subs.idies;· labour problems, artificially low 

interest rates, and pressure from transnational corporations. 
:. 

Moreover, in some cases, production of capitqli gpop,s was under-

taken as an investment prioril.tyi and this pract.ic~ lent itself to 

a more extensive use of capital intensive 1t,.echnolog;y •. , The associated 

functional income distributionin~which non~wage incomes became 

progressively more prominent resulted in an unequal personal income 

and asset distribution. Third, the composition of goods produced 

was not always in the welfare interests of the poor majority of the 
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people th~ a~gmentation of whose purchasing power was not systema

tically striven for. In the name of either import sub.stitution or 

self-reliance, commodities and services were produced in response 

to the market demand for them, without stopping to examine from 

what groups within the community the demand for goods and services 

was emanating. As, however, the market demand was effectuated by 

the purchasing power of the rich, vastly more than the poor, a 

disproportionately large part of what was produced answered the 

needs or fancies of the tich rather than the needs of the poor. 167/ 

167/ "In capitalist count~ies a large part of what is produced is 
determined by the market system, which has shown some efficiency 
in allocating resource·use in their economies at a given point 
in time •••• An important category of goods and services
education, clean drinking water, a healthy environment, commu
nications, transportation facilities and military defence -
constitute 'public goods' from the production of which society 
as a whole benefits in ways that are not reflected in the 
price individuals would be willing to pay in a market if one 
existed. In principle, the willingness to pay for public 
goods is expressed in collective choices implemented politi
cally ~hrough government decisions. In practice, the evidence 
shows that, with the exception of mi'li.:ary defence, the needs 
for these goods in developing countries have only been satis
fied in the primary export and modernized ~rban industrial 
sectors. The inability of the poor to secure access to them 
is a reflection of their marginality in the political process. 
However, the market price is a function not only of willingness 
to pay but also of purchasing power or ability to pay. Both 
the types of product that have been manufactured as a result 
of import substitution and the more traditional luxuries that 
they have been replacing are 'appropriate' if this term means 
fulfilling the requirements of what is effectively the market, 
either local or export. Because of the over-elaborate charac
teristics of these products and because their price is far 
above what the poor can afford to pay neither has been suitable 
for satisf-,lng the requirements of nutrition·, health, clothing, 
and shelter of the majority of the population, although it 
must, of course, be recognized that technology transfer has 
introduced some new products that have dmproved well-being 
either directly or by raising quality standards. The concepts 
of "appropriateness" is a relative one: the appropriateness of 
a particular technology depends on the development goals of 
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The underlying pattern of investment allocation became a develop-

ment fixture which served to reinforce the 1 .nk between the mar:·.et 

demand and the organization of processes of production. This link 

bypassed the poor who did not have the income in terms of which 

tWey could transform their needs into effective demand for goods 

and services. Hence, the accentuation of inequalities of personal 

asset and income distribution as well as opportunity beca~e a 

pronounced feature of development in the last three de~~des. 

A redressal of these inequalities can, in principle, 
; ~I • 

be brought about by a programree of redistribution. In the interests 

of development, however, a more equitable distribution of assets 

(wealth) should be undertaken only with a view to raising their 

productivity. If impulsively initiated for its mm sa~e, the 

redistribution does quite often tend to conflict with the efficiency 

of resource use and the intensity of development ctfort. }1orcovcr, 

in some developing counttles of Asia there re ~ot enough asse··s 

to be redistributed into a certain mean~pgful;minimum per capi~a 

and therefore, the mere act of more equitably -dis·::ri~utir.3 them ~ay 

not by itself become a source. of development thoug:1 it mig!lt acqu:.::t:e 

a certain symbolic significance as a measure in t·~e direction of 

social justice. In this context, it may be noted that acts of 

167/ (Contd.) 
the country and on the particular circumstances in w~ich the 
technology is applied, rather than exclusively on tile ,-.;hi7.s 
of the market. The case is growing stronger fo-r re-defi11:i'1S 
thes-e goals to include not only growth of outpt:t but also thz 
satisfaction of basic needs and the eradication of poverty. 11 

United Nations, Transfer of Technology, Its Implications for 
Development and Environment (N.Y. 1978), ?-3~. 
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redistribution of assets as typified in a land reform for instance, 

are, or should be a once-over operation. Since land is still a 

very major factor of production in most of the developihg :countries, 

its redistribution is desired not for its own sake butt fior th~: 

effect it would have on raising its productivity. Cbntinual and 

un-coordinated interference with the structure of land ownership 

can only create uncertain conditions in which capital-building 

decisions are very likely to be deferred. This should not be 

understood however, as an argument against every kind of redistri-

bution of property. Even confiscation of proerty (with or without 

adequate compensation, the adequacy of compensation again depending 

on the notions of social justice prevailing in the country concerned) 

is worthwhile in case it were to result in a more socially produc

tive use of the property. 

The second facet of equity which is a more equitable 

distribution of income may be brought about by using the instru

ments of taxes, subsidies, and policies for relative incomes and 

prices. Such a redistribution of pQrsonal income might contribute 

to social justice in accordance with the value system prevailing 

at the time of contemplating and implementing the scheme "of re

distribution. But even here, apart from pruning luxury consumption, 

there is not enough to redress the poverty of the large mass"of the 

people in the developing countries in several of which the minimum 

income, adequate to satisfy basic needs of an individual, is dan

gerously close to the average income p~r capita. A policy or re

distribution of income will acquire credibility and integrity of 
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of intent only in relation to a demonstrable programme for an 

indubitable an~.sustained increase in the level of the over-all 

income. 

It is exactly here that the third facet of equity, viz.~ 

a more equitable economic opportunity becomes extremely relevant. 

It may be interpreted. as providing more scope for employment to 

the unemploye~ and better ~mployment for the underemployed. This 

way .of promo,t•ing social justi~e seems to be both viable and imme-

diately necessary provided the employment oppqrtunities made avail-

able are not merely income-generating. They should also be produc-
., . 

' i' 

tion-oriented. Employment creation by digging holes and covering 

them up again will simply n<t: do. Even building social overheads 

through labour-intensive methods may be undertaken only to the 

extent that such a programme fits in with the priority needs of 

production. 
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Section III 

TOWARDS A NEW INTERNAL (ECONOMIC) ORDER 

IV.3~l. Structuring a new internal order which is realis-

tic and relevant to the needs of the developing countries of Asia 

is a matter of first priority. In doing so, the starting point is 

to look at development in a new light and to regard it as a forward 

movement of the social system which comprises as its dimensions out-

put and incomes, methods of production, levels of living, tnstitu-
. . 
tions, attitudes and policies. 

IV.3.2. A logical corollary of thus interpreting develop-

ment in a broader pe~spective is that the line of distinction between 

investment and other final e~penditures becomes blurred. While 

investment is necessary for development, judicious development 

expenditures on health, education, nutrition etc. yield returns 

vastly more than in proportion to the size of such expenditure by 

improving the productive potential of labour. Hence, a model of 

development needs to be devised in which both consumption and invest-

ment expenditures are so planned as to yield the highest possible 

social rate of return. In other words, there should be both invest-

~ and consumption planning as instrumentalities for. making incomes 

accrue directly to as great a section of the poor as possible in 

order to provide a more equitable economic opportunity. 

IV.3.3. Such an investment-cum-consumption planning should 

recognize the predominant role of employment generation, i.e. in-

creasing the ability of the lower income groups to earn a basic 
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minimum income through a satisfactory wage rate determined in 

relation to productivity. Maintaining labour productivity at 

levels to which the wage rate of labour provides a basic minimum 

incomel68/ is the crux of the problem. The basic minimum of income 

which should accrue to the lower income groups is determined by 

what it costs to obtain an adequate amount of food on the basis of 

nutritional requirements. and other necessities of life such as 

clothing, housing, health and education; or alternatively by certain 

standardized. consumption levels of labour· employed on non-agricul-
''•1/ 

tural projects. 

16S/ "Basic needs --- include two elements. 
"First,'they include certain minimum requirements of a family 
for private consumption: adequate food, shelter and clothing 
at:e obviously inc·Iuded, as would be certain household equip
ment and furniture. 
"Seeond, they include essential services provided by and for 
the community at large, such as safe drinking water, sanita
tion, public transport, and health and education facilities. 
"A basic needs oriented policy implies the participation of 
the people in making the decisions1which affect them. Par
ticipa~ion inter.acts with the two main elements of a basic
needs startegy. For exampl'·', education and good health will 
facilitate participation, and participation in turn will 
strengthen the claim for the material basic needs. 
"The satisfad:ion of an absolute 1evel of basic needs as so 
defined should be placed within a broader framework - namely 
the fulfilment of basic human rights, which are not only ends 
in themselves but also contribute to the attainment of other 
goals. 
"In .all countries employment enters into a basic-needs strategy 
both as a means and as an end.· Employment yields an output. 
It provides an income to the employed. And it gives a person 
the recognition of being engaged in something worth his while. 
"The fulfilment of physical basic-needs targets in the poorer 
countries of the world certainly cannot be achieved by a re
d~stribution of goods currently produced. Not only must the 
structure of production change, but the total amount produced 
must also rise over timo. For this reason, it should be 
stressed that a rapid rate of economic growth is an essential 
part of a basic needs strategy." 
International Labour Organization, Employment, Growth and Basic 
Needs, (Geneva, 1976), pp. 32-3. 
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IV.3.4. A plan of action which is designed to serve 

the purpose may, among others, be based on t 1e follo~ing consi-

derations. 

First, in the employment-basic minimum income-consumption 

oriented plan the total employment impact of each sector of the 

economy has to be assessed after classifying it into as many sectors 

as possible, depending on the available data at any given time. 

Such assessment may be done in terms of the "accumulated wage co-

efficient" of producing sector outputs for satisfying a unit of 

final demand for a commodity or service, or alternatively by the 

employment linkage which is the ratio of the direct wage coefficient 

of producing the direct output of a sector required to satisfy a 

unit increase in final demand for it to the accumulated wage co-

efficient of producing all commodities required to satisfy the same 

unit increase in final demand, with adequate allowances made for 

sector wage differentials. 

Secondly, the pr.qdtic.tion sectors of the economy should 

be ranked in the order of their over-ell impact on employment. 

This will give an indication of the rough order in which the func-

tional income distribution woul~ become pro~ressively less wage

oriented (or lower-income group oriented) as one goes through the 
·: 

list of rankings in a ~escending order. Such a ranking of sectors 
r, r: ' 

will also indicate .the ove!-all employment oreating capacity of a 

unit of each sector~s!output delivered to final demand, Sometimes, 
,.-,,-

it is likely that ·the c~ns.umption demand of the lower income groups 

is for those commodities ~hose.final demand has greater employment 
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creating potentialities. If this were true, then, while economic 

activity is organized to satisfy the final demand for the goods 

and services by the lower income groups it will also be possible 

to create and cause more.income accrue to the lower income groups. 

Thirdly, in cases where such a wholesome and direct 

correspondence does not exist between the employment linkage and 

the proportion of a sector's output delivered to final demand, an 

alternative approach may be adopted. The vector of consumption 

should be ordered in such a fashion that greater weight is given 

to those commodities and services which enter the income-budgets 

of the lower income groups. In case the employment linkages of 

the production processes of these commodities are not high which 

is the case now being considered the factor proportions may be 

altered in favour of labour by granting subsidies (for a predeter-

mined period of time) to users of labour intensive techniques, 

raising the rate of interest~ correcting the over-valuation of 

domestic currency in terms of foreign exchange or exercising controls 

selectively as required. 

Fourthly, care should be taken to ensure that consumption 

planning and reorderiug of the final demand pattern which such 

planning might imply does not compromise the efficiency of the 

production process. That it, it should be ensured that, in the 

context of employment planning the wage of labour st~ys within the 

limits of its marginal productiv:ity however '\\e might if,~.erpret it, 

and that the overall propens:Lty to save of the econ?.~Y does not 
'· . 

diminish because of the fun~tional redistribution of incom~ in favour 
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of labour. A priori, the wage of labour does not show any tendency 

to rise above its marginal productivity if in the course of planning 

for employment entrepreneurial and managerial skills are substituted 

for capital though the scope for such substitution may be limited in 

certain fields. With regard to the effect of employment and con

sumption planning on the average propensity to save it may be noted 

that increased incomes of labour might mean a reduction in their 

current dissaving. When a labourer is unemployed, he tends to 

consume through borrowing which he does not have to do at least 

to the s~e extent when he receives an income through productive 

employment. There will thus be a lessening of dissaving. On the 

more positive side, it is possible to argue that an increase in 

the income received by labour through productive employment may not 

always be consumed in full. Consumption (more strictly, the pro

portion of consumption to income) depends on the expected permanent 

income, however it might be interpreted, of labour rather than its 

current income. So, the transitory character that an increase in 

the income of labour initially acquires, rather the very novelty 

of experience of receiving a certain income by a hitherto non

income earning unit of labour, may not cause all additional incomes 

to be consumed. However, employment promotion through industriali

zation or re-organization of agriculture etc. might involve invest

ments by the government for housing etc. for labour. These expen

ditures, by, themselves, may be productive and labour-intensive. 

The upshot of the argument is bhat a pattern of ~nvestment and a 

mix of production techniques should be chosen such that not only 

more eaployment is createdbutat the same time more savings are 

generated. 
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In short, the search for a strategy of income and 

employment creation should centre around the possibility of miti

gating the rigour of constraints to development by a large scale 

use of labour-intensive techniques of production. Principally, 

these constraints are saving, exports, human skills, imperfect 

transformability of domestic savings into investment and the 

inability of a production sector to absorb large doses of investment 

with a constant degree of effectiveness. 

IV.3.5. It is argued above that domestic savings are 

likely to increase, at any rate not decrease, by the adoption of 

an employment oriented production programme and the impulses it 

radiates towards a regime of social justice. The adoption of labour 

intensive techniques should facilitate export expansion of the 

developing countries, provided certain conditions are fulfilled. 

First, wages should not run ahead of productivity. Secondly, as 

a calculated response to improved labour skills brought about by 

a regime of labour and vocational education and learning by doing, 

the value added element of exports, particularly of manufactures, 

may be increased. Given the tariff structure in the importing 

countries, and for given elasticities of demand for foreign goods 

in the importing countries, the greater the value added of its 

commodities, the more likely the exporting country will stand to 

benefit. Moreover, should the developing countrie~ specialize in 

the ~production of commodities which can be produced labour inten

sively, as a result of the fact that most of them are endowed more 

with labour and less with capital, the relative as well as absolute 

productivity of labour will tend to increase. The constraint 
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exercised by the paucity of human skills can also be dealt with 

effectively by using labour intensive techniques because most c~ 

the skills comprise a process of learning by doing. On the job 

training offers possibilities of acquiring skills over and above 

those that independently organized vocational training programmes 

can inculcate. The imperfect transformability of domestic savings 

into investment can also be handled by establishing development 

activities of a labour intensive type which are distributed on a 

regional (sub-national) basis and in accordance with national 

economic criteria. Some of those activities may be related to 

food production, some to mining and timber, and some to raw-materials 

etc. These activities should be based on the natural resource 

endowments of a region and should draw support both from internal 

and external sources of capital. Establishing these activities 

on a widely (regionally) distributed basis should eliminate to 

a considerable extent, the existing disparities between the modern 

and indigenous sectors of the economy. A homogeneization process 

initiated by the establishment of regionally distributed development 

activities of a labour intensive character will improve the ability 

of the economy to turn its own surpluses into required capital goods 

though the process is essentially both slow and unspectacular. The 

creation of social overheads, public works. housing, sanitary and 

health facilities, transport and communications (feeder roads for 

highways, shuttle services for railways, more effective use of water 

ways etc.) will improve the production sectors' abilities to absorb 

investment resources more effectively. The point is that an imagina

tive plan for providing these social overheads can become a means 

of creating a large number of employment opportunities. 
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Section IV 

SOME IMPLICATIONS OF EMPLOYMENT AND CONSUMPTION PLAl~NING 

IV.4.1. A bold new regime of employment and consump

tion planning will imply a pattern of decision-making and a 

technique of development planning some of the essential features 

of which are described below. 

Consumer preference for luxury items, no matter 

how defined, are given a low priority consideration in deter

mining the framework of the development plan. 

Relatively greater emphasis is given to the bottom

up approach, particularly in regard to the jrnnlementati~n of 

development plans~ 

The development plan is more likely to be pres

criptive in its nature, at least as far as the public sector 

is concerned. 

Development plans are designed to promote a greater 

degree of homogeneity of the production process by breaking up 

the uni-factor processes in the rural areas through investment 

of more capital and promotion of better division of labour. 

The aggregative frame of the development plan will 

be more likely to distinguish between the per capita! income 

growth of two or more different income groups of pepple pnd 

weight the income growth rates of these groups according to a 



- 286 -

system which gives greater weight to growth rates of income 

which might accrue to the low end income groups. 

The pattern of final demand is likely to be in

fluenced by a desire to provide the basic amenities to as large 

a number of people as possible as also by pre-determined growth 

rates of sectoral incomes. 

Development projects are likely to be appraised by 

considerations of national profitability in which employment 

promotion will play a key role. 

The primary objective of development planning will 

be to place larger incomes in the hands of those who receive 

loss than adequate amounts in relation to the nationally accept

able minimum level of living. This will imply placing greater 

emphasis on the objectives of employment promotion and more 

equitable distribution of income, though such a greater emphasis 

on these objectives does not preclude the planners from making 

the development plan yield the maximum growth consistent with 

the employment and redistribution objectives. In other words, 

development planning envisages maximizing the national or per 

capita national income within the limits set by the predetermined 

number of people who are expected to cross the threshold of 

subsistence or crawl towards it and the increases in the level 

of employment implied by these limits. 

The rigour of the foreign exchange constraint is 

not likely to be great in this form of development planning as 
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emphasis is placed on the use of local resources and indigenous 

techniques and as specialization in the production of goods 

which are producible by labour intensive techniques is likely 

to raise the productivity of labour thus improving the com

parative advantage in the production of exports. 

In the initial stages of operating the regime, 

direct controls may have to be relied on to a larger extent 

than monetary and fiscal instruments owing to the presence of a 

large non-monetized sector and uni-factor procasses of produc

tion. 

The level of the social rate of time discount is 

automatically fixed as soon as the number of people who ought 

to cross the threshold of subsistence is determined. By the 

same token, the relative importance of the labour intensive 

techniques is also automatically determined. 

As labour intensive techniques are likely to be 

used more widely, the element of subsidy involved in evaluating 

development projects at the accounting price of labour and pay

ing labour at the market rate of wages will be large. The need 

for prompt measures to raise the productivity of labour will 

become more pressing and urgent. 

In addition to the tlforward" and "backward" linkages 

and economies of scale, the employment linkage is used as one 

of several considerations in appraising development projects. 
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Import planning refers to all commodities - con

sumer goods, raw materials and capital goods - because, among 

other things, imports are used as a means of filling the gap 

between theavailablesupply and the extent of demand as deter

mined by stepped up consumption of food, etc., by the lower 

income groups. 

By the very nature of the "consumption and employ

ment11 plan, the benefits of development will accrue to those 

who deserve them most. Hence, public participation in the planning 

process is likely to be more readily forthcoming. This is all the 

more so, as the development effort in the "consumption and employ

ment" planning will take on the character of community development, 

establishment of indigenous industrial complexes and•tural public 

works. ' 'f 

The constraints of rising energy costs and soaring 

prices of fertilizers etc. could in fact encourage patterns of 

labour use that could counter the effects of slower gro~th. Often 

methods of production which.conserve energy or substitute organic 

fertilizer for chemical fertilizers are relatively labour inten

sive. Repair and recycling or reconditioning of existing equip

ment, whl~h-extends its useful life, in effect substitutes skilled 

labour for energy, raw-materials and even capital. Recycling .. 

may actually conserve energy and raw~materials wh~le it ~ses 

labour more intensively than the production of energy or raw

materials does. 
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Employment promotion in rural areas can actually lead 

to the protec~ion and enhancement of the environment, while 
' • l ' ', t 

unemployment of labour causes degradation. As Kathleen Newland 

observes: "Rural dwellers who cannot find employment may be 

forced t.o turn to livelihoods that severely ~amage the rural 

environment. All over the Third World the scars of unproductive 

employment mark the landscape: denuded hillsides, eroding fields, 

encroaching sand dunes, receding forests. If they cannot find 

wor~ elsewhere, people will find it on fragile lands that never 

ought to.be brought under cultiv~tion. The price of failing to 

create employment opportunities goes beyond the waste of human 

resources; it may extend to the destruction of natural resources 

by people who have na alternative source of livelihood. 

"The other side of this gloomy prospect is the potential 

for using surplus labour to enhance or even create productive 

resources. In rural areas of most poor countries there is a 

desperate need for projects in reforestation, water conservation 
' l ' c~ 

(including irrigation, drainage, and flood control), land recla-

mation, sanitation (linked to fertilizer and biogas production), 

and soil conservation. Labour-inte~sive projects in these areas 

would have the effect of transforming abundant labour into valuable 

capital. And they would leave in their wake permanent employment 

op~ortunities. 111691 

169/ 
--Kathleen Newland, Global Employment and·· Economic Justice·: , 

The Policy Challenge, Op. Cit., pp. 37-38. 
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Annex I 

DOOMSDAY? CORNUCOPIA? OR JUST HURDLES? 

A. I.!. In 1972, "The Project on the Predicament of 

Mankind" of The Club of Rome completed its Phase One study by 

examining "the five basic factors that determine, and therefore, 

ultimately limit, growth on this planet - population, agricultural 

production, natural resources, industrial production, and pollution." 

The Limits to Growth" which is the first account of the findings" 

stated as one of its conclusions: "If the present growth trends in 

world population, industrialization, pollution, food production and 

resource depletion continue unchanged, the limits to growth on this 

planet will be reached sometime within the next one hundred years. 

The most probable result will be a rather sudden and uncontrollable 

1/ decline in both population and industrial capacity."-

A.I.2. A spate of criticism followed the publication of 

The Limits to Growth which centred on the way the problem was con-

ceptualized, the methodology and the data employed for its analysis, 

and the validity of its conclusions. Thus, for example, Wilfred 

Beckerman argues, "But the third reason why the Doomsday men are 

wrong about the suddenness with which disaster overtakes us is much 

more important, for it is related to what is, perhaps, the most 

fundamental flaw in the whole Doomsday analysis. This lies in the 

aggregative character of their basic model, which is aggregative 

both as regards individual ·raw materials and countries. What I mean 

is this: consider a cycle according to which the population of the 

1/ Donella H. Meadows/Dennis L. Meadows, Jorgen Randers/William 
W. Behrens III, The Limits to Growth (Universe Books, Publishers, 
1972), p. 29. 
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country will overshoot the optimum level, leading to a collapse 

of the system through shottages of output in general, or food in 

particular, with resulting eventual collapse through starVation, 

disease, and so on. If one aggregates lots of such countries and 

assumes that their cycles are all synchronized to occur simulta-

neously in time, then one will obtain a world cycle of-the type 

that the Doomsday men prophesy. But suppose that all the cycles 

are out of phase? Then all that happens is that some countries' 

populations are rising whilst others' are falling, and taking the 

world as a whole it just bumbles on in the usual old way. The same 

argument applies to raw-materials. If we run out of all of them 
{.'" ~ ' .' } 1 .... ' - ' ~ - -· 

sudcterily 'and simultaneously, of course, life might be tough. But 

if the shortages are all occurring at different speeds and times 

the situation is completely different. In fact, the existence~ 
''' 

of widespread poverty and starvation and of increasing scarcity of 

some materials is precisely the argument used in some parts of the 

Doomsday message to persuade us that we should face up to realities 

and take them seriously. The joke is that this evidence does not 

confirm their model, it refutes it! It is precisely because there 

is already, and has been for some time, a problem of over-population 

in many countries that these countries have already been making 

intensive efforts for many years, and with considerable success in 

many of them, to reduce their birth rates as well as to step up 

their food-outputs. What contibution does the Doomsday model make 
j. - _t: ·_.' 

to help them solving their problems? Does the Club of Rome seriously 

r •' \ '·~ • • I • f { ' 1 f 0 ' ' ' 0 j • 

think that it is because they will now be alarmed by the'prospect 
- '1· 

of over-population in the rest of the world by 2050 that the Indian 
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authorities will now -st_art trying ta get their own p.opulation under 

control? Apparently membership of the Club of Rome is to be limited 

to one 'hundred.,. HQw silly do you have to be to be allowed to join?'~/ 

A.I.3. Similarly, Herman Kahn and associates observe in 

The Next 200 Years, A Scenario for America and the World, that 

"assertions that an impending dramatic collision with physical limits 
- ' 

will force a choice between a policy leading inevitably to catastrophe 

and one qf no-growth (or even a forced low-growth) are, in our view, 
J ; ' 

based on highly implausible assumptions. Indeed, Hudson projections 
··~ ', : ~- ' ' ,; 

based on current trends point to the conclusion that growth is likely 

to continue for many generations, though at gradually decreasing 

rates, which we expect to result more from a slowing pace of demand 
. ' 

than from increasing difficulties in_ obtaining physical supplies. 

According to this an~lysis, the g~adual levelling-off tendency will 

be a sociB:l consequence of the proliferation of such factors as 

moderni~ation, literacy, urbanization, affluence, safety, good health 

and birth control, and governmental and private policies reflecting 

changing values and priorities (accompanied by the increasing desire 

of vested inte~ests to protect their status quo from external pres-

sures for expansion). Although the possibilities of overcrowding, 

famine, resource scarcity, pollution and poverty cannot be dismissed, 
·--

they should be seen as temporary or regional phenomena that society 

must deal with rather than as the inevitable fate of man. In this 

context, one of our main concerns is that beliefs and attitudes that 

1:/ 

. . r 

Wilf.red Beckerman, "Economists, Scientists and Environmental 
Catastrophe", Oxford Economic Papers, November 19.72, New Series, 
Vol.- 24, No.· 3, pp. 338-39 • 
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create resistance to economic growth will impede the resolution of 

our current problems and perhaps e,ven lead to the kind of disasters 

we all wan:t to prevent - that they will become, in effect self

fulfilling prophecies"?/ 

Kahn and associates further observe: " ••• our disagreement 

with advocates of the limits-to-growth positions sometimes is that 

they raise false, non-existent or misformulated issues; equally often, 

perhaps, they pose as being basically insoluble problems for which 

we believe rather straightforward and practical solutions can be 

found in most cases ••• In our view, the more intractable and basic 

difficulties usually lie much less in the nature of things than in 

recent or current policies, in unnecessarily poor administration or 
I 

sometimes in just plain bad luck."!!/ They continue: "Certainly 

one of the most important implications of our projection is that it 
_, 

would be very difficult to construct a plausible scenario that inevit-

ably leads to famine or other extreme hazards great enough to cause 
'11 

a major world tragedy in which a large portion of the population is 

lost. We do not deny that many tragedies can result from various 

deprivations associated with poverty, but we are asserting that over 

the longer term - that is, within 200 years - the likely economic 

outcome is not between poverty and desperate poverty as some pessimists 

have suggested, but rather between failure and success, in which 

"failure" means an annual per capita product of $500 to $2000 for the 

poorer countries and "moderate success" means a range of $3000 to 

$10,000"1/ 
I 

Herman Kahn, William Brown and Leon Martel, with the assistance 
of the Staff of the Hudson Institute, The Next 200 Years, 
(William Morrow and Company, Inc., 1976), pp. 7-8. 

Herman Kahn, 

Herman Kahn, 

ibid. 

ibid. 

p. 20 

p. 57. 
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A.I.4. In the same vein, Robert Katz points to a biolo-

gical plenty and argues: "Who, for example, would not now, in view 

of the hysteria, be surprised to learn that the urban areas of the 

most economically developed countr.y in the world, the United States, 

occupy only 1 per cent of its entire land surface? That all its 

cursed freeways, highways, turnpikes, cloverleafs, backroads and 

service roads; all the airports big and small, and the 200,000 miles 

of railroad tracks take up but another 1 per cent or a fraction more? 

That the growth of U.S. forests, which along with pasture land cover 

considerably more than half of the country's land area, exceeds the 

total amount of annual tree removal by 60 per cent? that a land 

area roughly equivalent to the U.S. east of the Mississippi and 
···; 

south of the Ohio rivers has been freed from agricultural purposes -

made available for wild life, forestry, recreation, and other uses 

because of the improvements in crop production technology that have 

taken place in the past 30 years? That man's yearly harvest of food, 

wood, and fibre amounts to much less than 1 per cent of the 400 

thousand million tons of vegetation produced each year by the process 

of photosynthesis? All the rest is left untouched, given over to 

wild animals, the birds and every other living thing from elephants 

to microbes. That this is more than generous - though not always 

fairly allotted - can be seen in the tremendous amount of organic 

growth which goes to waste every year, since most of it simply 

' 6/ falls to the ground and rots."-

§/ Robert Katz, "The Politics of Doomsday", Ceres, FAO Review 
of Development, 37, January-February 1974, pp. 28-29. 
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A. I_. 5. Robert M. Solow_ btlilds his case against the posi-
, ' 

tion-taken by The Limits to G+owth in a less dramatic fashion. 

Couch~d, in t~e-1anguage of economic theory, he states, " ••• the 

degree"of substitutability is also a ~ey factor. If it is very 
:~- r· • 

easy to subctitute o::her factors £'or- natuia1 resources, the:1 there 

is in princ;iple no "pr'cblem". The world can, in effec.t, get along 

without ·aatural resources, so exhaustion is just an eve1;!:, not a 

catastrophe •.••• If, on the other hand, real output per unit of 
t; ' , - ' 

. .,. - I 

resources is effectively bounded -· cannot excee:l some upper limit 
.~-_. -. - ' 

of productivity which is in turn not too far from where we 2!'e 

now ~ t?c catastrophe is unavoidable. In between there is a wide 

range of cases in which the proble~ is real, interesting~ and not 

foreclosed. Fortunately, w~at little evidence there is suggests 

that there is quite a lot of substitutability between exh~ust~ble 

resources and renewaq~e or.reBr~ducible resources, though this is 
··' ,, r, 1.:.• 

an empir:tcal question that cot1ld absorb a lot more work than it has 
! 

had so far. 

"Perhaps tqe most dramatic way to illustrate the import~.::.ce 

of substitutability, and its_ cconnection with J?opmsday, _is in terms 

of the permanent sustain~bility of a cqnstent level of consumptio~. 

In the simplest, most aggxegative, model of a resou~ce-using economy 

one can prove something like the following: if the elasticity of 

substitution between exhaustible resources and oth~r inputs is unity 

or bigger, and if the elasticity of output with respect to repro-

ducible capital· exceeds the elasticity of output l-lith respec~ to 

natural resources, then a constant population can maintain a positive 

constant level of consumption per head forever. This permanently 
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maintainable standard of living is an increasing, concave, and 

unbounded function of the initial stock of capital. So the drag 

of a given resource pool can be overcome to any extent if only' the 

initial stock of capital is large enough. On the other hand, if 

the elasticity of substitution between natural resources and other 

inputs is less than one, or if the elasticity of output with 

respect to resources exceeds the elasticity of output with respect 

to reproducible capital, then the largest constant level of consump-

tion sustainable forever with constant population is - zero. 

We know much too little about which side of that boundary the world 

is on - technological progress aside - but at least the few entrails 

that have been read seem favourable."l/ 

A.I.6. Much the same conclusion was drawn by Wassily 

Leontief in his The Future of the World Economy which was prepared 

in 1977 "to stimulate further thought and work on the quantitative 

analyses of long-term global development po!icy". In a summary 

of his findings, he states: 

"(b) The principal limits to sustained economic growth 

and accelerated development are political, social and institutional 

in character rather than physical. No insurmountable-physical 

barriers exist ltlithin the twentieth century to the accelerated 

development' .of the developing regions; 

"(c) The most pressing problem of feeding the rapidly 

increasing population of the developing regions can be solved by 

bringing under cultivation large areas of currently unexploited 

11 Robert M. Solow~ RichardT. Ely Lecture, "The Economics of 
Resources or the Resources of Economics", The American Economic 
Review, Vol. LXIV, No. 2 (May 1974), p. 11. 
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arable land and by dqubling and trebling land producdvity. Both 

tasks are-technically feasible but are conting~nt on drastic measures 

of·public policy favourable to such development and on social and 

institutional changes in the developing countries; 

"(d) The problem of the supply of mineral resources for 

accelerated development is not a problem of absolute scarcity in 

the present century but, at worst, a problem of exploiting less 

productive and more costly deposits of minerals and of intensive 

exploration of new deposits, especially in the:regions which are 

not currently known to be richly endowed with vast mineral resources, 

so as to reduce the unevenness in the distribution of such reserves 
'' •,;,, 

between the various regions of the world; 

"(e) With current commercially available abatement tech-

nology, pollution is not an unmanageable problem. It is technically 

possible to keep net emissions of pollution in the developed regions 

at their current levels. Full application of relatively strict 

abatement standards would be less of a general problem in most of 

the developing regions in this century and would be largely limited 
·,,I 

to abatement activities in certain industrial areas and to urban 

solid-waste disposal. However, even if relatively strict abatement 

standards were gradually applied in the developing regions, the over-

all economic cost of pollution abatement is not estimated to exceed 

1.5-2 per cent of gross product - that is, it does not present an 

insurmountable barrier for economic development of these regions; 

"(f) Accelerated development in developing regions is 

possible only under the condition that from 30 to 35 per cent, and 
') ')' . 

in some cases upto 40 per cent, of their gross product is used for 
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•. it 

capital investment. A stea.dy increase in the 'investment ratio to 

· these levels may necessitate drastic measures of economic pplicy ; 

in the field of taxation and credit, increasing ·the role of pub~ic 

investment and the public sector in production and the infrastructure. 

~ieasures .:leading to a more equitable incoll).e distribution are needed 

to increase the effectiveness of such policies. ~ignificant social 

and institutional changes would have to accompany these policies. 

Investment resources coming from aproad would be. important but are 
' ~' 

8/ secondary as compared to internal sources;"-

~:.' A.I.7. Fro~ t~e point of view of availability of the 

renewable resources and energy resources in particular, William 

D. Nordhaus argues: 11 
••• the celebrated writings sponsored by the 

; . . ~ 

Club of Rome as well as many offshoots of this work ••• have demon-
:·-

strated that, under certain conditions invotving technology, popula-
·, 

tion, and resource availability, a sustained growth path for consump-

tion is not possible. 

"The conclusions of these works have not generally been 

accepted by economists because of the dubions nature of many of their 

assumptions. In particular, the assumptions regarding population 

growth and. technology are quite unsatisfactory •••• 

"For centuries there h~s been virtually constant concern 
. ' ' ' 

about the availability of mineral resources. Many recent studies 

have kindled this anxiety by sno~g .that t.he .t".~tio of proved 

reserves to current consumption ••• for most minerals is very low. 

8/ .... A United Nations Study by Wassily Leontief, et al., The Future 
of the World Economy {Oxford University Press, 1977), pp. 10-11. 
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Fortunately, this is unduly pessimistic because the concept of 

reserves is entirely different from ultimate recoverable resources. 

At the opposite extreme it is poss-ible to calculate the total crustal 

abundance ••• of different materials; of course this is unduly 

optimistic because it assumes that everything can be recovered. 

Somewhere between the two concepts lies the economically relevant 

measure- ultimate recoverable resources ••• Although URR is a 

variable which,depends on technology and price, we can as a first 

approximation use recent estimates prepared for the U.S. Geological 

Survey. These assume that URR is approximately 0.01 per cent of 

total availability to a !-kilometer depth ••• It should be emp~asized 

that these estimates do not take into account the economic feas~bility 

of mining lower grade ores as prices rise or techniques improve ••• 

"The clear evidence is that the future will not be limited 

by sheer availability of important materials;. rather any drag on 

economic growth will arise from increases in costs •••• 

Insofar as energy resources are concerned, "Pretty clearly, 

the sheer adequacy of energy resources depends on whether certain 

future technologies will become available. Even with only the 

current technology ••• there are resources for more than 8,000 years 

at the current rate of consumption. With breeder reactors, and more 

dramatically with a fusion technology, there is virtually unlimited 

energy available."2__/ 

2._/ William D. Nordhaus, "Resources as a Const;raint on Growth", 
The American Economic Review, Vol. LXIV, No. 2 (May 1974), 
pp. 22-25. 
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. A.I.S. Focusing on the demand for and supply of fobd, 

Walter H. Pawley argues·: '11 would not at all exclude the possibility 

that the land resources of our earth could supply sustenance for 36 

thousand million people 100 years :from now and feed them well, arid 

further more without recourse to synthetic foods. This could happen 

if two major technical breakthroughs were to occur, which seems 

possible in both cases long before 100 years have elapsed. These · 

are: techniques for continuous cultivation of the soil in the humid 

tropics·· after the tree cover has been removed; desalinizat'ion of 

sea water at costs low enough to be economic for irrigation and with 

power cheap enough to pump it hundreds of miles and lift it to con.:. 

siderable heights. 

"The first would open up for intensive arable farming some 

7 million square kilometers in the Amazon Basin and a smaller area 

in equato~ial Africa. The second would make it possible· to turn the 

warm deserts of the world into a sea of waving green, with some 12 

million square kilometers in the Sahara alone, aa area almost equal 

to the total cultivated land in the world at present. An unlimited 
i 

supply of fresh water would also make it possible to provide perennial 

irrigation to the existing cultivated lands, to the vast areas under 

permanent pastures and to the lands now under tropical forests. 

"This brinr,s up the question: "What really is the extent of 

the cultivable area of the earth's 14 thousand million hectares of 

land surface," of which just one tenth (1. 4 thousand million hectares) 
'' 

is at present under plough or permanent tree crops? One geographer 

has classified about otl&"fifth of the land surface as "too rugged or 



.. 301 -

lof.ty" for cultivation; about one-fifth as under pe~nent ice or 

sno~ or in the zone of permafrost, and one fifth as too arid. 

From the remaining two fifths he deducts an unspecified area where 

the growing season is too short for a crop and other areas because 

of "poverty of ~?Oil" or_ .. "excessive rainfall". 

"With the perspective of a century we can fairly confi-
\ 

dently eliminate the ·last' two obstacles to cultivation, while 
1 i ·t ; • ~ :. r . 

economic d~s~li~izat,io'n ·and cheap power could remove the constraint 

of aridity~ oh the other 'h~nd rugged topography and cold will 

probably still resist the 1ngen~ity of man or ·at least for good 

and ~~~~·~r 6~~io~s r~~~ons he will not set 'but' to change them. 
''':' 

If the region with too short'·a growing season be -estimat~d' at-'10 

per cent, then upto 50 per.cent of land surface (70 million square 

kilometers) would be cultivable 100 years from now given the two 

conditions stated. 

, .. 
"on'e must ask, however, how much spi'ice this enormous mass 

of people would need to live, work and travel on. The city ·of Los 

Angeles, with 40 persons per hectare would represent a generous 

allowance for built-up areas. On this basis there would be 250 

square kilometers of asphalt jungle per milliorr people. About 90 

per cent of the 36 thousand million would be in urban areas and if 

we apply this density to the whole, some 10 million square kilometers 

would be needed for cities and roads. Ou~ theoretical potential, 

. ..10/ 
therefore, may be reduced to 60 million square k1lometers. --

10/ Walter H. Pawley, "In the Year 2070", Ceres, FAO Review on 
Development, World Population Year 1974, Selection of Articles 
Published in Ceres on the Theme of Population, p. 21. 
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A.I.9. Much the same conclusions were·drawn by other 

studies about the area of potential arable land and food production. 

As against the contention of The Limits to Growth that there would 

be a desperate shortage by the year 2000 of additional land to be 
•'' ,, ' 

brought under cultivation estimated at 3.2·million hectares 1 Mucken-

I 

hausen concluded in 1973 that the potentialities of the world were 

many times the present production end that the world could defibit~ly 

feed tan times the present world population. A group of Dutch 

specialists (the Linnemann group) studied the FAO/UNESCO new soil 

map of the world in all its broad 222 soil regions with respect to 
I 

the composition of the soils, vegetation, topography, and climate 

and concluded that in total 3,419 million hectares or 25 per cent 

of all land of the world is potentially arable. They computed the 

absolute maximum food production expressed in grain equivalents of a 

standard cereal crop) for the whole world to be almost 50,000 million 

tons per year, being 40 times the present cereal crop production. 

After an examination of several studies, including the 

ones mentioned above, P. Buringh concludes: "Until recently, little 

research was done on the food production potential of the world. 

Studies have been made by USA, FAO and Dutch specialists, as well 

£S some specifie.country studies ••• Taking into account the regional 

conditions of soils, climate and farm management, all studies show 

that enough foOd can be produced for a population that is 5 to 10 

' 
times and even more the present world population ••• If politicians 

,·, -, 

succeed in improving social and economic conditions, agriculturists 

can produce enough food. ttll/ 

P • Buringh, "Food Production ·Potential of the World 11
, World 

Development, 1977, Vol. 5, Nos. 5-7 (May-July 1977), p. 484. 
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A.I.lO. The foregoing quotations in paragraphs 2 through 

9 show that The L·imits to Growth study suffers from several short-

comings. Generally, 'it is 

• i 

far too aggregative; 

too devoid of adjustment mechanisms; 
progress, 

too pessimistic in its assumptions about technological/ 

future reserves of non-renewable resources, and the 

ability to treat, control and absorb pollution. 

They also show that a long run plenty is most probable even assuming 

enormous increases in global population. 

A.I.ll. Even leaving aside the possibility of importing 

ever-increasing quantities of materials and energy from outside the 

earth, the prospect of long-term plenty comfortably pushes farther 

away the limits to growth imposed by the finite character of earth. 

Earth's carrying capacity is certainly much more than what was 

postulated by the Club of Rome. Nonetheless, the critics of ~ 

Limits to Growth did not pay adequate attention to two other kinds 

of l~mits that might bedevil development. "Limits are imposed by 

"rate and magnitude" problems, by the speed with which, under the 

b~~~ of circumstances, the problems thrown up by growth can be 

resolved. These problems are related to the time lag inherent in 
• r \•/ ~ 

research~ investment and institutional change, lags that cannot be 

significantly reduced except perhaps at the cost of gro~th itself. 

A dramatic exatnpl:e·of this kind of limit is suggested by-the observa-

tion that, even if we built one large nucleat power station per day 

between now and the end of the century, fossil fuels would still 

have to meet more than half the world's primary energy requirements 

if these needs continue to grow at 5 per cent a year. (A~. ·Lovins). 
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", •. ~ . a host of more proximate or man-made barriers to 

growth and development - institutional, political and international 

arrangements - restrict the ability of individual countries or groups 

within countries to take full advantage.of the resource and environ-

mental base available. Land ownership patterns that result in good 

agricultural land being withheld from intensive cultivation in 

densely populated. poor countries, cartel.controls on oil sales 

d h · b · • 1 · . . i ul2 / an pro 1 1t1ons on internationa m1grat1on are cases 1n po nt. --

A.I.l2. The last point made by Ridker is impdrtant. It is 

nowvery poor consolation to the people in Asia, for instance, that 

technological "fixes" would eventually, in the next couple of 

hundred years, usher in prosperity everywhere, not only because 

all of them are dead by then, but also because there is no guarantee 

whatever that the distribution of growth benefits would be any more 

equitable then than now. Similarly, it is little solace now to an 

Indian to know that in the year 2176 his average annual income would 

be $10,000.Jdf The income distribution in India may remain as skewed 
···-

then as today, if not more so. Doubtful as it is, even if the problem 

121 Ronald G. Ridker, "Resou:rce 
tion Changes", The American 
(May 1974), p. 34. 

!l' 

and Amenity Implications of Popula-
Economic Review, Vol. LXIV, ij~. 2, 

13/ 
"Consider, for example, the perfectly reasonable (but clearly not 
certain) expectation that India will grow by an average of 2.3 
per cent a year in per capita income between now and the year 2176, 
and therefore by then should have a per capita income 100 times 
its present income, or about $10,000. (Even a mere 1 per cent 
growth per year would result in a per capita income .of $750). 
Such a projection makes clear that the issue is probably not 
whether India will develop, but how rapidly and with.how much 
difficulty. In this context it is instructive to note that it 
took the United States 200 years to rise from about $250 per 
capita to $7,000 per capita (in constant 1975 prices) and that 
India may easily do as well or even better. In this perspective 
the future of India - beset today with agonizing political and 
economic problems, and a fitting subject for Cassandra-type pro
phecies- looks very different indeed." 
Herman kahn, Op. cit., p. 54. 
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of .inequity were to be r.es-olved in the long run, what can the people 

in the poor countries took forward to in the next 5 or 10 ye~s1 · 

What is more, what are the necessary and sufficient 

conditions-for a continued exponential growth in per capita incomes 

of the poor countries? Asking the same question in another form, 

what are the social, political, cultural and institutional constraints 

on exponential growth of incomes? For instance, why did India not 

grow at. all in the half-a-Gentury from 1900 to 1950? · 

l ' -_, ' ., • ~ ~ ' I • • {: ~ , ~ , • ' 

- --· "h·additional point to be kept in view in this context is 
',,_. • ''I' 

that poor countries are poor, at least partly because of their poor 
' . ·~-.},, ~. ' 

natural endowments or their inability to exploit efficiently whatever 

endoWments exist, or ecological - both natural and man~made~h~zards 

such as flooding, dr~ughts, desertification, saliDization/ancaeforesta-

tion. To cope with these problems as well as to create conditions 

wh~ch could .. become conducive to SJJStained development, among other 

things, conditions such as institutional reorientation with a view· 

to releasing creat.ive and innovative development effort, they need· 

to invest 3.0 ·to 35 or even 40 per cent .of their GDP as estimated 

by Leon-tie£ in his study on The Futur~ of. the W.orld Economy - this 

at ~ time when their current investment level is barely 10 or 12 

per cent. of their GDP. Hew do they cope? 

i.-

A.I.l3. Compounding the problems mentioned above, the 

endemic poverty of the large mass of people in the poor countries, 

the associated absurdly inegalitarian distribution of income and 

wealth, the concomitant under-nutrition and physical debility, the 

avariciousness and indifference to human suffering of the ruling 



governments and their bureaucracief:f ·are itiner li1nits'"·t<kgrowtii the 

rigour. of which is likely far to ·surpass· 'the inhib1tihg im~act. of 

natural resource deficiencies. 

A.I.l4. To gloss over these·problems which are here abd 

now and to project ·trends on the basis of assumed-numbers,·and for 

the long ~eriod, are neither helpful nor meaningfhl. The aggrega

tive character of the findings of The Limits 't6' Gr·owth~ ·which is 

assailed for undoubtedly valid reasons, is also unfortunafeiy 

present in the studies on the lortg~term plentY• ~f The tlmib to ,, 

Growth a~eraged over country differences, the other studi~s av~r~ged 
., '·lJt'.. • 

over the problems of the short-run and have shown inadequate.~ppre-
•• 'j,_,_, 

ciation of the social, economic and political difficulties of . 
. ;: ... r:· riO'~"!: 

. ' 

resource management, resource augmentation, technological change ,. '. ''_);' 

and the associated disequilibria. 

A.I.l5. ·Granted that the non-rettewable ''resource.pos:i.t.ion 

of .the world ·is not bleak and also granted that scientific and 

technological. ·innovations can open up growing volumes of' these 

resources for economic use, what is the cost of'these innovations? 

How fast can they sprea-d to the poor countries? Can the technological 

innova-tions reduce the cost of prod'uction'·of:'the add{tional resources? 

If they do so, in what per cent of cases? Will the'percentage of 

such cases be large enough to counter th~ wide-spread op~ration of 
'·' 

• j •_:..,• 

' ~ J . . ' •• t • 
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"diminishing returns ul!i/ foreseen by several futuristic studie$ .. 
' ~. ' 'I ' 

such as by Leontief and Nordhaus mentioned ab9ve1 Should -~he supply 
'l;_, ' ~ ... ; 

curv~. o~ resources be monot.onically. increasing, the ~hances of poor 
r•' ,.- ; - /·, 

countries to avail themsel~es of the increasing availability of . . 

141 "A global economy expanding at 4 per cent per year will eventually 
be forced'to rely upon tesourc~s of diminishing quality. Tech
nological advances may fot a titne more than offset declines i:1 
resource quality, but at some point even the most ingenious . 
attempts to compensate for nature will no longer .. be adequate. 

· ·· nuring the seventies ··~he decline in quality of additional resources 
has. had many manifestations. One is the falling quality of new 
crapland. Erforts to ~xp~nd sharply the global cultivated area, 

.... including the return to production of idled U.S,., G~9pland, have 
led to a fall in per•h:ectare yields~·· The steady rise in crop 
yield per acre~ on~ of th~ most,.pr~4ictaple Ofipos~war .economic 
trends, has been interrupted. So poor is the quality of th~s 
new land that it has apparently over-ridden·, a-t least temporarily, 

.\ , . the- b'ro~~baseict .and, continuing .. e.fforts by .t~, JlQr-ld' s farmers 
, 0: .. 1- to raise ·the ·productivity·.of land."· 

Similarly, the use of chemical fertilizer·has also been 
subject to diminishing returns as seen in the following table 

A. I. Table .1 

"WORLD GRAIN PRODUCTION AND FERTILIZER USE11 

World Grain World Ferti- Ra,tio of 
Grain Incre- Ferti- lizer (b) to 
Produc- ment lizer Incre- (d) 

tion Use ment 
(a) (b) (c) (d) (e) 

(million metric tons) 

1934-38 651 10 

1948-52 710 59 14 4 14.8 

19.59,•.61 840 130 27 13 10.0 

'1964-66 955 115 41 14 .. · "''· 8.2 

1969-71 1120 165 .64 .'' 2.3 :· ': 7.2 

1974.;.76 1236 116 -.'I ·.; L 8'4· -~()' ,· 5.8 
' . ' .:-f'•: 

·:·- .- _Lester R. B~own, The Twenty Ninth Day, Op.::cit., pp. 1~3-}.65. 
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. resources will diminish, the poorer of the poor having less than 
' ~' . ' -

the rest as had happened during the oil crisis since 1973. 151 

Should such be the case·, what are the probabilities that ·the New 

International Economic Order would enable the poor countries to 

obtain them at prices which they can afford or at base-line prices 

which are determined to their advantage? This point is more impor-

tant than it seems at first sight. When the.price of food increases, 
• 1 , t , ., • • • ' : ';• ~ r _. r~• ! ; , \{:·,.. 

. -~~~ poor people go without it, even though the ()Ver-all availa~ility 
... • • 1 r t , , , • • • • : f - , • , • : _ i · , ' ~ 

might have improved. 16 / What is true of poor people l-Jithin a country 

is also true of the poor countries in the global system. 

15/ ---- --· . 
·: 1"tt is unfortunate and ironic that, when world fertilJzer.short

ages emerged iri 1973," the more advanced nations ac·fc'cl" to restrict 
· their··fertilizer exports to the poor nations, where· the· '.fertilizer 
coilld .'have produced much more food. 11 Lester R. 'Brown '\.Vith Erik 

'?·; Eckholm, 'By'•Bre·ad Alone Op~ cit;, p. 14. · 
, .. " ' f J • ; 'r • : ~ '~ 1 :. ... : ' 

J!/ '!Thi$ :question has acquired some ··additiohal import.s .• l.~~c.if;_e,c·ently 
·because of a sudden outburst of r;alarmist l:::.tcrature~ ;~n.nopncing 

t:te-·inevitability ·of population growth outst'dpp~:ln::; fooq'· ~upply 
.;.. the so...:called worldwide famine due t·o · over-pop'.ll:ltion~· .''There 
i':f·a·'very ·real danger that ::tn our concern ::o g::t f6cn ·S'Ut)pi.y 

' a'ld 'populat·ion ·in line with each o:t11er' ,.,e in::t)" :.ose sight' of 
· t:le crud'al role of the exchang·e ''mechanism thd~>.J: tar..ds b~tween 
food availability and ·people's .icb'e.ss to it. ·.:'tlvii-d iS, i believe, 
qlite a bit of exaggeration i'n ifeading 'in the· a5i~ilnble st·atistics 
a :oming doom arising from an imbalance between pqpulation and 

. fo>d ;· Along with that exagge'l%-tfoh goes a c_ertairi:.::fuss pf focus 
"Jawty "from the ·e·entral rt>le of' '~xch::tng~',' tWf:{rd: c6unt~~tig ci>tishels 

of ~heat and the total number of months, and indulging in long 
diV:wsions of the former ·b)f th~ latter. While the drithmetic 
ope~at~o~ o£ division can be· done with ease and grace, the real 
ecoromics .. of the division of food among the people depends on the 
comp.ex structure of exchange entitlements based on institutional 

. ··-·f·eat·u:es·. And that must be a central concern -in a real:i.sii:c 
attack on starvaddri" and famines. 

'.:"I ~nd ·by allowing myseff a personal remark. At the time of 
the Bengal famine, in 1941, I was a yaung boy in Bengal. I have 
a harrowin~ memory of an endless procession of emaciated men, 
·women and children -.more like skeletons than human b~ings -
trekking in search of food. And of roads littered with corpses. 
One recalls families of labourers, fishermen and craftsmen - all of 
whom had lc.st their means of livelihocd. Today ,.,hei.l I look at 

(C0nt'd page 20) 
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,A. !.16. It i$, .important to realize that the development 

environment problems of. the poor countries are sufficiently different 

to merit consideration apart from the issues which are the most 

urgent concern to developed countries or to the world as a whole. 

The Founex report argued that the major environmental problems of 

the developing countries are predominantly those that reflect the 

poverty and the "very lack of development of their societies. 11 

Their environmental degradation is not merely one of variations 

in the quality of life but one of the maintenance of life itself. 

A silver-lining to the cloud of their problems, however, is.the 

symbiotic relationship between extreme poverty and environmental 

degradation such that action taken with respect to either may 

actually improve both. In point of fact, most environment enhance-

ment projects are labour intensive and have potential for creating 

incomes~ on a rather sustained basis to the low-end income groups. 

And most development projects for the use of idle local resources 

are environment enhancing. 

A.I.l7. Certain general points emerge from the above 

discussion: 

outer limits to growth and development comprising 

physical resource inadequacies are quite elastic; 'their rigour can 

be substantially mitigated in the long run by scientific and technolo-

gical innovations; 

1!1 (Cont'd) the statistics of that period, I can see them in the 
tables of destitution and mortality. Also in the charts on the 
epidemics that followed the famine. But I don't see them in the 
table on food availability per unit of population. The indax of 
per eaput food availability with 1941 as 100 had a value of 109 
in 1943. While that figure stood high, people fell and perished, 
and that general problem is with us even today." 
Amartya Sen, "The Statistical Chickens", Ceres, FAO Review of 
Development, 58, July-August 1977, p. 17. 
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however, there may be conSiderable time lags between 

feeling the impact of the constraint on development exercised by a 

specific resource limitation and devising a technological innovation 

which is designed to eliminate the limitation; 

there may also be a time lag involved, rather longer than 

shorter, in the dissemination of technological innovations; 

while waiting for the technological breakthroughs these 

lags call for substantial adjustments and improvisations in coping 

with the constraints which are of basic concern to the management 

of development and environment; 

these lags are likely to be longer in the case of the 

developing countries either because certain types of technological 

innovations such as breeder reactors are unsuitable to them or because 

the type of innovations which are relevant to their needs may come 

about more slowly due to capital shortage or lack of national and 

international political will, or both; 

the massive poverty of the developing countries poses 

a spec tal )?roblem and it should be tackled on a priority basis, not 

least because elimination of poverty might lead to a pronounced 

environmental enhancement in these countries; 

though 'inner' and 'outer' limits .to ,growth and develop

ment operate in. all countries, the 'inner' limits in the developing 

countries seem to exercise their influence more rigorously than in 

the developed countries; 

a re~listic analysis of the .~nvironment-development 

prospects is best carried out on a specific-country-by-countrrbasis 

so as to identify the local 'outer' limits and.assess their relative 
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strength vis-a-vis the 'inner' limits; and, 

thus, the development~ertvironment issue does neither 

prognosticate Doomsday. nor offer us the horn of Amalthea by which 

Zeus was suckled but_c~prt$es proble~ of coping wi~h all sorts of 
-. 

limits as best as we can, now and hereafter, continuoUsly and 

ittcessantly. 

' :; .~. ' ' 

,: ' 
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Annex II 

IMPACT OF POPULATION GROwrH 

Area 
of 
Impact 

1. LITERACY 

2 • FISHERIES 

Eltamples from Asian 
Eltperienc:e 

Early Sixties - -
No. of Illiterates 
290 'llillions 

Early Seventies 
No. of Illiterates 
310 millions 

The annual fish catch in 
Asia and the Pacific is 
currently about 30 million 
~etric tons. 

·Remarks 

I t-lomen constitute two
! thirds of Asia's I illiterate adults. 

'~he years ahead will 
likely witness a conti
nuously widening gap 
between population growth 
and the sustainable yield 
of oceanic fisheries. 
Should this occur, the 
impact on prices and 

!
nutrition will be felt 
ev:erywhere." This will be 
so if sound fisheries 

' 

not taken. !
management measures are 

3. NATURAL "In Japan, the construction. "How many visitors can be 
RECREAXIONAL industry cannot keep pace !admitted to a wilderness 
AREAS with the growth in the area during a given period 

number of golf enthusiasts without altering its 
clamoring for more gol:f unique solitude, tranqui-
courses." lity, and natural beauty? 
"The growth of luxurious 1 How large a multitude can 
tourist hotels near ~ount !be accommodated at a 
Everest has required the \national park or game 
installation of special preserve before it is 
landinR strips and water !eroded in quality, if not 
systems, both jeopardizing irretrievably altered, or 
a fragile environment." lost through intensity of 

use? These are questions 
that those who formulate 
population policy must 
consider." 



Area 
of 
Impact 

4. POLWTION 

5. INFLATION 

6. ENVIRON
MENrAL 
ILLNESSES 

7. HUN:;ER 
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Examples f .com Asian 
Experience I Rcu1ilrks 

'"As long as human numbers 
continue to grow, gen-
erating new demand for 

"Less than a tenth of the 
villages of India have 
access to clean drinking 
water. The water system 
Mandalay, Burma, was 
adjudged unsafe in 1957, 
and although Mandalay's 
population has since qua
drupled, no improvements 
have been made. " 

in food, other goods, and 
jservices, many pollution 

.·problems will worsen, 
despite the most stringent 
efforts to bring them 
under control." 

Demand for goods and 
services in Asia has been 
expanding by about 5 · per 
cent during the last 25 
years. Half the gain in 
production has been 
absorbed by population 
growth and the other half 
by incr~ases in per capita 
consumption. 

"To meet burgeoning food 
needs, governments in many 
regions a~e damming rivers 
and expanding irrigation 
facilities, despite the 
certainty that schistoso
miasis will spread. The 
disease, which shortens 
the lives -of its victims, 
is almost incurable. In 
many nations it is already 

---"it has become in
creasingly difficult, for 
a combination of economic 
and political reasons, to 
expand the supply of many 

I 
strategic goods commen
surately. The result has 

!
been scarcity-induced 
inf lat ion. 11 

I 

"In many areas of the 
I world continued population 
1 ~rot·lth is contributing to 

I t :1~ growing incidence of 
enviro~mental illnesses. 

jWhen coupled with 

I 
stringent new pollution 
controls, and massive 

J efforts to improve water 

1 

an epidemic. " 

1 supplies, sanitation, and 
!housing in poor countries, 
\ curbing population growth 
; could markedly improve 
I human health." 

I 
I 

"Reports in 1974 of rising 
rates of nutrition-related 
deaths. in several. poor . 
countries underscore· th~ 
need for .closer att~ntion 
to food and populatiort ' 

1 

issues," 

I 
I
. "Today' s malnutrition is 
, shackling tomorrmot' s 
j generation of adults, 
tinjecti~ a new and un
! savory element in to . · 
i develtJpment planning." 
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8. HClJSING 

9. CLlMATE 
CHAt-.lGE 

10. OVER
GRAZING 
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Examples trom ~ian 
Experience 

I 
'Remarks 

I 

People unable to afford ) "In countries with sub
the lowest-cost housing ~reistantial, underutilized 
35 per cent in Hong Kong; !labour and material, 
and close to 65 per cent .housing can make such 
in Madras and Abnedabad, Jresources productive at 
India. low cost. But rapid 

"A study from India 
analyzing income trend 
savings capacity, and 
capital housing costs 
concludes that 85 per cent 
of Indian households can 
not finance ownership of 
a housing unit." 

Meteorologists report 
"that the atmospheric 
dust generated by --
human abuse of --- land 
may be altering the 
monsoon patterns over 
northwestern India and 
part of Pakistan." 

'~any of the world's 
densely populated regions 
-- such as Western In'dia, 
Pakistan, Nepal, northern 
China ••• face ••• severe 
over-grazing and sub
sequent erosion of their 
soils by wind and water." 

"The area available ex
clusively for grazing in 
Western Rajasthan shrank 
from 13 million to 11 

!population growth reduces 
:the accomplishments of 
I 
1 technical and financial 
j assistance programs in 
; this sector to a pittance." 
I 

I 

I 
· "The impact of the world's 
l 
: four billion people on 

)
, climate can already be 
measured locally wherever 

1 population density is 
!great. ENen more worri-
1 some, local chan11es may 
!also be triggerj , shifts 
1 in global ·climatic 
i pat terns and trends. 11 

I 
! 11 0\Tergrazing is not new, 
)but its scale and rate of 
!acceleration are. Damage 
\that formerly took place 
over centuries is now 
being compressed into 
years by the fateful 
arithmetic of population 

!growth. Populations are, 
lin effect, outgrowing the 
biological systems that 
sustain them. 11 

million hectares between ! 
1951 and 1961, while the I 
population of goats, sheep,\ 
and .cattle jumped from 9.4 , 
million to 14.4 million. i 
The livestock population 
has grown steadily since 1 

. then. After several decades 
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11. OVER
CROWDING 

,, 
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Ex:amples fran Asian 
Experience 

of chronic over-grazing, 
much of we:st·-and central .. . •,, 
India is- barren and life-
less. The Thar Desert, 
which annually engulfs 
13 '000 hectares of land' 
now threatens the product
ivity of a semi-arid area 
covering more than a fifth 

I 
of India, to the grave 
detriment of the large 

I population now dependent on 
it." 

Remarks 

"Aerial photographs of Java1 " ••• given that much of 
reveal that people are I mankind is not only 
actually moving ~~o the 'crowded, but short of 
craters of occasionally food, housing, and hope, 
active volcanoes in their any intensification of 
search for land and living !the natural human response 
space. Periodic evacua~ Ito unpleasant situations 
tions and loss of life could be dangerously 
result. In Bangladesh, explosive, to say the 
people ar~ driven by popu- ;least." 
lation pressure into flood-' 
prone low lands and onto 
low coastal islands pre-

1\ viously uninhabited because 
of the danger of t;i.dal · 

I waves and typhoons. The 
j New York Time.s of November 
115, 1970, reported more 
j than 168,000 people killed 

I 
by a tidal wave that swept 
the coastal area. Described 

I 
as one of the wo~st natural 
disasters of the century, 

i this loss of life is more 
1 accurately attributed to 
1 overcrowding than to any 
I "natural" phenomenon." 

I 
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12. INC<ME 

13. URBANIZA
TION 
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Examples from Asian 
Experience ~ 'Remarks 

' 
I 
I 

"The prospect of slower j' "If population growth 
increments in living continues heedless of the 
standards, or even declines,economic slowdown, 
in some countries is not opportunities for raising 
just a remote possibility. ,living standards will 
In India, real income per idiminish or, in some 
person declined from $45 countries, disappear. In 
per year in 1972 to $41 in. some situations per 
1973, a decline of nearly capita consumption level 
10 per cent. In Bangladesh may decline in real terms. 
the downward spiral is Once the economic pie is 
further advanced and is no longer expanding, the 
compounded by the new focus shifts to dividing 
malady of political insta- it up. The political and 
bility. Despite a bumper social issues that sub
rice harvest in 1975, the sequently arise can be 
average Bangladeshi was ·/very divisive and diffi
consuming less rice than. . cult to manage. In this 

r; he was 15 years ago. The I critical light, population 
number of newmouths to be jpolicy seems destined to 
fed has simply exceeded the receive much more atten
capacity of the country's ltion than it has in the 
farmers to expand their 1past." 
output. As one foreign aid 
expert has described it: 
"Bangladesh is a look at 
the future. It is now what, 
some other countries in this 
part of the world might 
become." 

''Urban centres ••• in parts 
of Asia are growing at 5 

I 
to 8 per cent yearly, 
almost regardless of the 
existing degree of urban-
ization." 

"Soon 80 per cent of the 
low income urban popula
tion of the developing 
countries, more than half 
of the world urban popula
tion, will be condemned 
to live in slums. An "As the size of cities increasing percentage of 

increases, $0 do nois~~. 
air, an9 water pollution; children and youth are 

growing up in squalid 
and competition for ~pace !,surroundings, with little 
is evident in a comparison 
of various housing condi- lin the way of privacy, 

!
amenities, recreation, or 

tions in India, where the education: there is a 
proportion of families 
living in dwellings of one !spiritless world where 

liheat, light, and cleanli
roomlis 34 pe

4
r

4
cent in t .ness are unaffordable 

rura areas, per cen 1 i , 
i b 67 , uxur es. n ur an areas, per cent: 
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14. DEFORESTA
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Examples from Asian 
Experience !Remarks 

I 
i 

in the four largest cities, I 
and 70 per cent in Calcutta·, 
the largest metropolitan 1 
area. Hhere the pressure of 
dense population is .niost I 
evident, the quality of life 
has deteriorated most. n ! 

I 
'lThe Indian sub-(fc;mti~ent j "Once enough top soil 
provides ••• dr~atic exam-lwashes or blows away, 
ple of population stress. 

1 
the capacity of the land 

Over the past generation, 1 to support either trees 
the sub-continent has been ,. or human beings is per
prqgressively deforested; manently impaired. Soil 
the soil's ability to erosion, flooding, and 
absorb and hold water has si.lt ing of irrigation 
~ubsequen tly diminished. systems undemine food 
~ore frequent and severe production efforts even 
tlo'od-ing has ehsued. as human needs become 
Deforestation has taken more pressing. " 
its greatest 'toll in the 
Himalayas and the surround-
ing foot-hills, where the 
subcontinent's major river 
systems.-· the Indus, the 
Ganges\ and the Brabmapu tra-
originate. II I 
"Satellite pictures of Java 
indicate that as little as I 
12 per cent of this formerly 
1u sh island has tree cover. 1 

In the watersheds of the 
Solo, Brontas, and Citarum 
river systems, forest cover 
is well under 10 per cent. 11 

The silt-load of Citarum 
experienced a seven-fold 

I increase over a recent three 
year period 11filling up I 

! 
Indonesia's largest reservoir 
downstream at J at ilu hur." I 

I. "Satellite photographs of the 
Philippines shoTv that deforest

! at ion is far more advanced j 
! than official statistics i 



Area 
of 
Impact 

- 318 -
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Experience 

t 

!Remarks 

reveal, with the forest 
cover·probably less than 
a fifth of the country's !' 

land area - a far cry from 
the 35-50 per ce.nt. commonly! 
assumed." 

I 
I 

I 

"IQ., northern Thailand, 
farests are being decimated 
at an estimated rate of 5 1 

to 7 per cent a year. This I 
deforestation rate and the j 
proj ect ion of a 3 per cent 1 

annual rate of population 1 

growth indicate future \ 
problems for Thailand:. . I 
intensive, controlled ;l..rri-1 
gation will be most needed ! 
just when upstream erosion l 
and an irregular water flow 
will make downstream manage
ment exceedingly difficult,! 
if not impossible." 1 

i 
15. POLITICAL 

CONFLICT 
" ••• ·rising unemployment : "Little research has been 
among the expanding popula-: done on the relationship 
tion of educated youths in ;between population growth 
India and Sri Lanka has i and political conflict. 

16. MINERALS 

I 
contributed to repeated ~As population pressures 
disturbances of varying . j and political tension 
scale." ; continue to build, the 

, subject deserves far more 
: 1 ':The 1971 Indo-Pakistan ; attention than it has 

War was detonated at least ! received so far." 
in small part by the sudden' 
pressure placed on India's 
resources by the millions 

. ,, of East Pakistan refugees 
fleeing Pakistan's civil 
war." 

"The Club of Rome' s 
study, The Limits to 
Growth, estimated that, 
even with a five-fold 
increase in known 

!reserves, current rates 
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Remarks 

of consumption will 
exhaust supplies of 
mercury in 41 years, 
molybdenum - a key com
ponent in steel product
ion - in 65 years, and 
tungsten in 72 years." 
"With changes in techno
logy and price trends, the 
av.ailability of any one 

· .. tdneral could increase or 
decrease significantly. 
As more efficient extract
ion techniques are 
developed, reserves 
expand. A price rise 
makes profitable the 
extraction of lower grade 
ores, expanding the size 
of reserves that can be 
mined economically." 
"Relying on price 
increases to expand 
mineral reserves could 
prove economically 
destabilizing. Rather 
than making the mining of 
marginal deposits of 
minerals economically 
feasible, constantly 
escalating prices might 
create a situation in 
which the cost of 
minerals exceeds their 

.. value to society. If a 
mineral is readily avail
able only at a price that 
triggers rampant infla
tion, availability 
becomes a largely acade
mic concept." 
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SERVICES 
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Examples from Asian 
Experience 

"A recent survey in 
Thailand indicates that 
public health facilities 
reach only 17 per cent of 
the people. Hith a popu
lation expanding at 3 per 
cent a year, or nineteen 
fold in a century, that 
segment of the population 
that never sees a doctor 
is mushroaning." 

In Manila - "where the 
1 population may double in 
\ fifteen years, ••• the 

limited availability of 
fresh water is under
mining health, restricting 

1 
food supplies, and dimi-
nishing hopes for economic 
development." 

Remarks 

"Some 70 million would-be 
consumers of health care 
are added to the world's 
population every year. 
The ~ediate economic 
prospects of poor 
countries and the long 
lead times involved in 
implementing traditional 
health care strategies 
suggest that attempts to 
supply fast growing popu
lations t·rith medical care 
will fall farther and 
farther behind demand. 
A paraprofessional 
approach to health service 
should help meet some of 
the new demand, but few 
countries can be expected 
to match China's large 
scale effort. Unless 
population growth is 
slowed, even a paraprofes
sional approach to health 
service tlill be a losing 
battle." 

"The growing competition 
for limited water 
resourcen makes some talk 
of ~ water crisis inevita
ble. Opportunities for 
water savings are great in 
most ccuntries, but 
str~tegies for balancing 
demand and supply ,.vill not 

I succeed without concerted 
efforts to slow population 
growth. 11 
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Examples from Asi.an 
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"India's·tabour force is 
proj~cted to incre~pe from 
2Ln million to 273 million 
during; t·he seventies. 
Already plagued lvith wide
spread unemployment and 
u~~~-employment, India is 
no.f'beleagered by 100;000 
new entrants into the 
labour force each week. 
••• at least 15 ?er cer.t 
of the labour force is 
jobless in Pakistan, 
Sri Lanka, ~alaysia, and 
the Philippines. One 
third of Ban~ladesh's 
available manpower''thay be 
unemployed. Iriaonesia 1 s 
working-age popul~tioh is 
growing by an estimated 
1.8 million annually; one 
fourth of the nation's 
potential labour force may 
now be out of work." 

I 

I 
I 

"Unemployment is frus-
trating, dehumanizing, 
and politically destabi
lizing. ·Lack of meaning
ful ~ployreent deprives 
people of dignity and a 
sense of worth, stunting 
thei~ spirit and creative 
potentiaL Yet reducing 
birth rates and institUt
ing progressive economic 
pvlicies can both increase 
tbe capital available for 
c~eating jobs in the near 
tet~ and eventually reduce 
the rrunber of jobs needed." 

"Forty years ago, approxi- l 11The risk to ·t1J.ari posed 
mately 40,000 Fengal t:!.gersl by the ·~rtinction.,of plant 
roamed the Indian subconti-1 and anima! species cannot 
nent. Now there a-e fewer be easily· quantified. 
than two tho·.tsand. Since wben extinction is a slow 
every BengA]. t i~er requires

1 
natural process, human 

at least ten square miles · 1 beings and the environment 
to "forage for game, the : c~n adjust. As more and 
spati~l needs of the tiger \mqr~.species are jeopar
now com.pete with 'India's l~il-ed by man's increased 
growing demand for fann : rrumbers and ecologically 
land and living space." l disruptive activities, the 

I odds mount that the 
I comolex web of life that 
I supports man may be 
i dar:g~rously and irrevoca~. 

! bly d isru pte·1." 
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I Examples from I Experience 
Asian 

Remarks 

l 

i 
j "In the shadow of the 
Himalayas, the pressure of 
populc.t ion growth is 
depletins firewood 

I 
"Hi thou t some -effort: to 
moderate population growth 
and limit growth in demand, 
the world faces a pre
carious and uncertain 

! 
resources at an alarming 
rate." I energy future. " 

i 

! 
"Perhaps the least recog
nized facet of the world 
energy problem is the 
scarcity of fir~wood, the 
prim~ry fuel for a third 
of mankind •••• Today swell
ing populations have pro- l 
gressively pushed back the I 

I 

forests that once ringed 
many villages in developing 
countries. In some areas. 
villagers must now spend a I 
day or more to get a bundle 
of wood. As population I 
~rowth continues, the energy 
problems of the poor multi-1 
ply. II l 

''The new political strict- ! "Given the ir-resistible 
ures required to cope with 1 pressures of populat·ion 
the "tragedy of the com- ; growth and rising af
mons" may necessarily :~bro-j fluence and the constraints 
gate some forms of freedom. I of resource scarcity and 
The probable extent of !environmental limits, it 
such ebrogations can only lseens entirely possible 
be speculated upon. that new social systems 

I , 
1 Singaoore has adopted a !will emerge. They may 
jprogr~ of strong incen- jincorporate a higher level 
jtives to achieve popula- of regiment3tion with a 
ltion stabilization. The new set of motives and I Indian government has been objectives, blending 
considering the idea of 

1 
"religious orientation" I enforced sterilization land "military discipline". 

1
after three children." :One example of this new 

1 icivilizational form may be 

l
. iChina. wita the careful 

!control over economic acti-
1 ;vity, place of residence, 
! i and choice of occupation; 
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·' 

Remarks 

its economic policy 
calculated to restrain 
rather than whet indivi
dual consumptive appe
tites; and~ above all, an 
organizing religiosity 
expressed through the 
observance of a socialist 
credo. 11 

Source: Lester R. Brown~ Patricia L. McGrath, Bruce Stokes, -
Twenty-Two Dimensions of the Population Problem, 
World Watch Paper 5, March 1976 (Quotations given 
are drawn from the Paper). 
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Annex III 

THE ACCESS PROBLEH 

A.III.l. The th~ee charts given below analyse the access 

problem from the point of its structure; the nature of the access 

limiting factors of the major target groups and the framework of 

a strategy for access planuing. 

A.III.2. The structure of the access problem refers to 

.the meaning of access, areas of access, channels of access, and 

internal causes of access deterioration. 

A.III.3. In the analysis of access limiting factors, 

six target groups are identified. These are: 

a) Marginal and sub-marginal farmers; 

b) Rural self-employed with subsistence income or less; 

c) Asset less labour in rural areas; 

d) Urban self-employed with subsistence income or less; 

e) Urban employed with subsistence income or less; and, 

f) Urban unemployed with expectations of subsistence 

income or less. 

The access limiting factors of each of these target groups were 

grouped into six categories to correspond with the following dimen

sions of the social system. 

i - Output and income which represent the end-product 

of social and economic activity; 

ii - Methods of production which reflect the degree of 

moderniz~tion, the extent of division of labour and 

technological progress achieved in the process of 

produC!tion; 
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iii - Levels of living which emphasbe beth -che contribu-

tion; of humat: resource develvpmer.t tc i..;.t.:!:;::e and 

productive powers, and the extent to >vhich "':he 

development benefits are shared eqt•itably by 

different income groups; 

iv - Institutjons which typify the social, ec.:)nomic 

and political administration; 

v - Attitudes which charocterize -LndL-iduul :md group 

responses to impulses of social, econo~ic and 

political change; 

vi Policies which compris0 the net~·rcr'>. of decision!; 

taken by the go'Je:-:'nment tn regard tG the. s0cial~ 

economic and political aduinistration of th~ country. 

A.III.4. The framework of a strategy for acc..::3s planning 

deals with certain pre-requisites such as political ccrr.r:1:.tme::!t to 

eliminate poverty, aspects of m:2.cro-strat:egy such a.:> ac~.ievemr-:·nt of 

growth through redistributi0n; aspects of productiot: sectoral 

strategy such as management of inp~t structure for promcting self

reliance; aspects of project level Gtrategy G'.lCh as priority for 

market creating projects; aspects of polic.y such as mortetiz·:~ng ·_he 

rural areas; organizational and administrative measures to promote 

improved access such as farmer participation ~n agrarian reform; 

and special measures such as ear-marking a proportio~ of fo~eign 

aid for programmes for target groups. 
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Chart A.III.l (Caftt'4) 

IIITEIIIIAL CIIUSES OF ~CESS IIETEIIIOMTIOII IV. 

Functional ' Po11cy 

I 
Spatial 
Concentra· 
t1on of 
Money, labour 
and Conmod f ty 

Markets 

Growth of 
PopulatIon and 

Unemployment 

Investment 
Concentration 
on large .Scale 

Projects, 

I 
Soc tal 
and 

Cultural 
Restrlc

ttons 

Inadequate 
Infrastruc

ture 

Inadequate 
E,.hasts on 
Dfstrt but tona 1 

Problems 

Oriented 

Approprl at I on 
of the Pub1fc 
Goods by the 
Pr1vUeged Few 

Ineffective 
local Govern· 

ment 

Half-Hearted 
Efforts of Spa
tial Decentra-

1tzatton 

lack of 
Art,lculated Pol t

ctes for the 
Bettenment of the 
Rural and Urban Poor 

VI I. IMPROVED ACCESS AS AH ElEMEjT OF DEVELOPMENT PLANNING 

f 
Focuses on New 
trlterla for 
Evaluating Deve· 
1opment Projects 

Mobfl tzation of 
Development 

Effort 

I l I 
Emphasizes Re- Underscores the Facllttates 

T • 

setting of Need for Con- Planning for 
Contrtbutes to a 

More Effecttve Deli~ 
very of Goods and 

Servtces 
Sectoral PrJo- sumption P1annfng Target Groups 

rlties 

Vl. IMPORTANCE OF IMPROVED ACCESS 

More Equitable 
Sharlng of Develop .. 

ment Beneflts 

I 
Prot;n0t I on of 
Se 1f Re 1t ance 

Political Stability 
and Soctal Dynamics 



Catagorles of Factors 
limiting Ac<ess 

t • Output and 
Jncaooe 

1 L M-ethods of 
J'rodac.t too 

!II. levels. of 
living 

IV. AttItudes 

V. lnftt t tut ions 

Vt. Po~ l~ies 

CHART A .III .2 

ACCESS LIMITIII10 rACTOitS 01' Tilt MAJOR TAkG[T GROUI'S 

HAJOII TAIIGET !i~OUPS _j HAJOR TARGET G~OUPS 
l\af111nal"andSub~Marginal Rura Sell-Emf> oyea with.. Asset-lessLabour In !!ural I Urt>a~• Se -Employed with I Urban [11\)loyed wtth Sub• I•- I Urban Une.,;>l•m•d · .. lth h"ecta· 

Farmers Subsistence lnd)me. or Less Are•s Subsistence Income or Less tence ~ncc.ma or tess tto.,s of Subsfstl!r:~~e tncc;,~ or 
a) ln&dequate l'lonetary Tren- a) lnodeq\$te -d for the a) I rregu!ar E"'Ployment Oppor• I -· len 

sactl<>I'S · Output tunltl"" 
b) U01lted Marketable b) lnelasti< Sopply of Output b) Piece \/ages rather t:.On Tl""' 

Surplus e) Over•cn,..dlng of Profes· \/ages 
c) lack of Storage Facilities •Ions and Disguised Vn- <) Grovp Work which only Deter-

a) Oirect and Trod It lonal 
Processes of Product ion 

b) Famlly L•bour tnt ens i ve 
Proc.esse$ of Produet !on 

c) Sub-optimal Fa'lll Size 

a) LIOllted Purchasing 
POO<U 

!:) I r"'egular ,loccrua' t"ff 
Income 

c) lncC<r.e in Kind 

a} Fat at l.sm and Sceptlclsm 
b) Aveo·olon to Rl>k due to 

lad: of ~serve-s 
c) leek of Trust In Offl

claldooo 

•) Subservience to llaney· 
lende-rs and Trader-s. 

b} family and Group loy8ltles 
d Fredomlna""e of SO<Ial 

ConsU~R~pt I on E.ApenCi tures 

aJ OeY6J¢plllent Au fstance 
Appr.,~rleted by More 
P"""'rful Soda! al\d 
Economif; ~lemen.ts 

b) Ra>iduel Legatee of the 
Trickle~ Benefit• 
of Oevel~t Project$ 

c:) ·Almost a Total Lack of 
Participation In Group 
0ec Is lon•*kl ng 

employment • ftline.s At~erage Wages 1 rre-spec
tlve of Individual Abilities 

a} Uni·hctor Proeess.~s of 
Product !on 

b) Hawker - Product for: 
c) Almost Total lack of 

Organ I ~at I on 

a) Highly Fluctuating In""""' 
b} Tr~nsltor-y Income .a Large 

Proportlon of Totat 
T~eome 

c) l~ Peilnanent Consumption 
Standard 

e} Limited Wlllfngnes5 to 
Accept Productive. 
Employment 

b) limited llllllngness t<' 
Teke Risks 

c) Llmltf!d Re•<llruoss to 
Organr:e ThuJctve:s into 
a Trade Union 

a) frequently Oependent on 
Honey l""ders for Opera
ttonal Expenses 

b) Coop.erativfsatton Fre
quently 7urns Into a l'ieans 
of Exploitation 

c) Socially lnf.,rlor Status 

a) Link-up wlth Organized 
Product;.,.. Foiled by 
tntermedl;.rles 

b) Olfflcult to Identify 
Speclfl~ lnfr,.structure 
Req"lred 

c) Del ;...,ry of Services 
Rel\dered Dlffieult by lack 
of lnfor.,.t ion 

e) la.hvur So.ld: as ,a C~dity 
with no reference to the 
Actuol Use Kade of It 

b) Often lneffeetlv-e Use of 
lsheur Be-cau-se of lack of 
COI'pletne.nt•rv F,H .. tors of 
Produ(:t ion 

a) J:"requ~nt lv vterY Low Wages 
b) Freq....,ntlf So<1•1 llargln•l 

P"roduc:t ivity less t~an W'ages 
c) Host1y Unskn lefl Labour 

a) Tendency to Shutt fe Between 
Rur •1 a.nd Urban Are&$ 

,.bl Oecaston•lly IIIII hhiblt 
Back....,rd Benrllng Svpply 
Curv• of labour 

c) Casual ,,tt!tude to life and 
Work 

.a} Dependent on Organ I zed 
Agl"lculture at'd~ Industry 

b) In some Cases Asst~s the 
Cha.r•cte-r of Bonde.d Labcur 

e) Last !luOil of the L~1du of 
Socl~l Status 

a) The E~ubllsh"""'t of labour 
Ban~s Rendered Difficult by 
Lock or a VIable land R->fot'!" 

b) Public !locks Pro]P<t5 Often 
llork to th• Banefi t of 
Other Group• 

<.) Genuine lr.terest in the 
-...!fare of thls Group is 
Lacking 

a) Output not Directly 1\e· 
l.etted to .tM Produc.t loo of 
Other C<lO»ll<<It les 

b) Output In Certain Services 
Socially Harmful 

c) ln<:OO>t$ of the 19ore Para· 
slt lc Grovps Kore Steady 

a) Servlces Organized by 
Brokers or Middlemen 

b) lr"fras.tr1Ktur~ Facilities 
Monopo1 fzed by a Few 

c) High Charyes fer tn. Lo•n 
of Complementary F'actors 
of Product: ion 

a) EarnIngs not Comtn3nsurate 
with Ch2tnge-& tn the Cost 
of livlr\g 

t,;) Unfair Amlnistrat ive 
Chaf"g~ 

c) Occ;;estonal tleJT~a;r.ds for 
free Services 

a) H~rd·Boi led AttItude to 
Work Dl ff i cult to Change 

b) Frequant :ases of Addie· 
t ion to :;rugs 

c.) Oft.-n P.ar-tr"ers In trlme 
with Orsonl•ed Groups 

a) Weak rn~de Unlon!JI 
b) \/ceak Patrli1g o' Suyers 

o.nd Se116n 
cl Weak Association ~lth 

Owners of Other fat:.tors 
of Product ion 

a) lhe. Exi~tenc~ of Ce,.t.:,in 
Servt(;es. Not Even ftec.o-:;t
niz.ed 

b) ,'>dminlstratloo Often Ha
rasses Rather !han Helps 

c) Polleles Are Oft"" 0..
W'i&ed to Enforce Stan
dards lllt~out Aiming to 
lmpro~ the Lot of Self· 
tmployed 

•l Often No hoa !a tor CIa uses 
io Wage Contr•ct.,. 

b) Unlawful fled~~lon< f...,., 
Income 

e) Ptu·quisftt$ Often Otvened 
Away from Labour 

a) Assembly-Line \Jerk 
b) Mismanagement coup leo with 

L.OOur Product: lv i ty Le-sg. 
Than hpecterl 

c) H&rd t onrl" t k;.r;~ ot Wor-k 

a} Hii'imum Wage' ~ot Al«:a~ ~ 
Paid 

b} Hot.~"lft!', ri~~ith ,;..,1.d Edu
catior. F'aciiitlc-'!- Mi~,

appr<Opri;!tted 
c) ":" ransp("ll"t~t ion ~pp.rc-vr Let~d 

By Dl/"ler Urou;s 

e) Hostile Attltude to W.:w"' 
b) Cons.c;ousness- o,~ C1 'JSS 

Oisp?dtifls .aru.i Class 
Hatred 

e) Freqvt!:nt Work Stonp.ages 

a:) Trade Un1o."lS Se.t-.re thfi fu.r
pose ~f th~ Leaders 

b) Polftlc.al £lc.r"enU Pfsy o1 

Doonln•nt Rolo •·4 Mlsdl· 
re.::.t labour Occasion~) h' 

~) Women and <hiid !.abour 
Pre:<tomlnates Oc:eastonal iy 

a) \rlorker P.;rt icipatior; P.-,
lleles Oef~~c.te-1 1w ''_kge--
niJ:ed lr.dustry 

b) StrH.es are C¢\.Mterv.;::'led 
by lock-ovts 

t;.) Polley lnter,entions Are 
Ofte.'1 toUStt~ ·ed by 
Vlolen'e 

a) De.p·M•dent o;, Rs!a~;ves in 
Urban and/or i\ur& I '\reas 

b) Siphonin~ Off 1\ural :,comes 
to Urban Areas 

c) tflCCJme Farn i1<9 b') Begging 
ar-d Thefts 

I
•) 
b) 

~ar~C::.m Em~loyment .. itll Un
rle-0"~.:' C.ond:::1o~" rf '·'r.rk 
Sroi l.at Pft'l of (he ;..a hour 
Ma:-Jcet 

I!,.~ 
bl 

I c) 

Sc-r"J"":bl .. fer a.,!-et<;. t;) Pro
P~te $~ff~.-,l1~ioyr . .c.nt 

~aras'tic &l~t~.,.-:~ 

Ov~!'"~frowding of f·ee
Facilitles 
Fc(,...·ble G~(;l.Jf'~t··'W'I of 
Publi(' Pre"'ises [\ltctio•' 
fr::.rr- Whkl·. ls Difficult to 
~ring ll.bout 

Ia) 
b) 

Pes1re to £~m Without Working 
Expecting tnt- Pub!Jc To Take~ 
Care 01 Tt-c.;, 

ld FreQ~o'entl)' v;c:en~ 1Jtr-h7n tn, 
P~~~r:r Gn:.mp 

I 

Ia) 
1 

T:--cub-h· Syvt tn the S.odo ... 
?olltit:a1 Struc'l:ure of thf' 
Comr,;lmity 

b) frequei'l.tly ,.tt'\b"t H.r; .. t:ls WIth 
the t.Gucetcd Un~mployeJ .. u.d 
G~ts E11:ploft~Cd &y Them 

c) Hak1".S ~~uolc'ipal Government 
~re D!fffc•J}t 

a} 3en~f!ts from lnfrast~"'u<:.ture 
PN:~ j~cts. Are Cornered hy th~ 
Prtvi t eged Gr.,up!. 

b) Adult Education Pot iclcs otr..t 
Jwperfec.t 1 }' :m;:; 1 e.mented 

t;) Voc:a.tlonai 7r4ining S""~ools 
Are j,)('1'flha-ted t-.y Vested 
Jntere-sts 

w 
t~l 

Cl:> 



Political Commitment 
to Elimination of 

Poverty 

Chart A. III.3 

FRAMEWORK OF A STRATEGY FOR ACCESS PLANNING 

~dentification of 
Target Groups 

I. PREREQUISITES 

Identification of 
Factors limiting 

Access 

II. MACRO STRATEGY 

I 
Area :(Sub-
National 
Planning 

Development of Super
visory and Adminfs
trative Skllis fer 

Promotil"g Access 

---, 
Organ iz<:'lt ion for 
Monitoring. the 
Delivery of Goods 

and Services 

r-------·-------,r------------,_-.L·--~-·r·------- .. --T· '"-·----·~----, 
Cevelopment to be Achievement of Well Articulated Functtonal Regulation of l~nd Reform and 
Viewed as the Nl.f!lber Growth through Population Polley Income Dis- Consumption t~::~nd Use Planning 
of People on the Move Redistribution tribution in 
to Cross the Poverty Favour of 
line from Below Wages 

Relatively Greater 
Emphasis on Agri
culture, Particu
larly of Small 

Farms 

Special Weight 
for Creation of 
Income to the 

Poor 

Ill. PRODUCTION SECTORAL STRATEGY 

~------,----

Ensuring Produc- Making Small 
tion linkages Scale Produc-
Between Sma 11 t ion Hore 
and Large Scale Roundabout 

Operations 

' Low-tost 
Housing in 
Rural and 
Urban Areas 

Use oJ local 
Resources for 
Education and 

Health 

IV. PROJECT LEVEL STRATEGY 

Special Weight 
for Project Bene
fits in Depressed 

Areas 

Emphasis on labour 
Intensive Tech
niques of Produc-

tion 

Diffusion of Inter
mediate Technology 
Relevant to the 
Small Producers 

I . 
Management of 
Input Struc
ture for Pro
mot i ng Self-

Re 1 ianc:e 

Priority for 
Market Crea
ting Projects 

I 
Development of 
Entrepreneurial 
Skills among 
Sma l i Producers 

Development Support 
Communication 

Services 



Konetlzatlon 
of the Rural 

Areas 

f - .. 
Contro 1 i i ng 

Pricing of 
Inputs In 
Favour of 
lew Income 
Groups 

Chart .A.III.3 (Cont'd) 

Adequale Q.uotas 
of Consumer 

Goods, Services 
and lnfrastruc
tut·e for the 

Low Income 
Groups 

V. POLICIES 

I 
i 

Provls I on of 
Cheap Credit 
for the Tar
get Groups 

1 -
P rcemot ton of 
Trade Unions 
in Urban and 
rturat Areas 

~·-,...r------_...., 

fn~ent h;e~ for Ear-marking 
F•rtllit1 Con- Local Savings 
troi bv the- for local ln-
Urbal. and R1\ral vestment 

Poor 

VI. ORGANIZATION AND ADMINISTRATIVE MEASURES TO PROMOTE IMPROVEC ~tCESS 

I 
l 

14orker Par-
t---~--..,.,..... ............. .,_.,.,...i ___ __._~--~-...., 

Admlnistrattve Dire~t f\clminls- O~.budsnan Super~ 

... 

the Actlvl· 
ties of the 

ttdpal ton 
Farmer Parti
eipatioo in 
Agr~rtan Reform 

PopulAr Part:i~ 
cipatlon in 
Rural and 
Urban Co
operatives 

~nterventio;~ tr.tttlv~ Dispen~ , vlsion of Adminis- 1 

Middlemen 
fn Enter
prIse Kanage-

ment 

VI L 

to En!llure Major ·sati.vn of Sub·· trathte Oeai logs ~::; 
Participator't ;;.Jd!es and with the "f«H"'£iet ::> 
Role for the Public Factli- Groups 
Target Groups ties to .the 
in Oecf~ton- Target Groups · 

Making 

SPECiAl MEASURES TO PROMOTE iMPROVED ACCESS 

Spec {r-~-~-A-dm-i -----F-o-rm,..l -~ n_g _____ P_r_og_r_a.,..~-·~-·~-·t-:----.-,...,!-d-~·~~~-s~f-o-r---~··-E-;-r--ma-. ....,.T~-i~~;:~--=~---"~·;~ nat ion of 

nistratlve Voluntary Sensltise Private and Public Propo!"'tlon of National and Inter·· 
Service for Service Target Groups Sktlled Personnel Foretgn Aid for natlona1 4gendes 
the Target Organizations of thelr Rights to work in Pro- Progntii¥!'1\'!:S. for in the Progran-mes 

Group5 and Responstbl- gramrnes for the Target Groups for Target Groups 
lltles Target Groups 
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Annex IV 

THE FRAMEWORK OF A DEVELOPMENT PLAN INCLUDING ENVIRONMENT 

The appreciation of the environment problem and the 

approach to development thereof, as described in Part IV of the Paper 

may be operationalized in a series of development plans. The 

framework of a development plan contains the following seven elements 

of decision-making; 

i Criteria 

ii Processes 

iii Dimensions 

iv Types 

v Levels 

vi Components, and 

vii Strategy 

each of which is presented in the form of a chart, A.IV.l through 

A.IV.7. Chart A.IV.8 contains a few questions which need to be 

answered· before undertaking project appraisal in the light of new 

environment consciousness. 



Chart A.IV.l 

THE FRAMEWORK OF A DEVELOPMENT PLAN, INCLUDING ENVIRONMENT 

(The environmental components are underscored) 

\Y 

Value-oriented 
(Preferences, attitudes and activities 
concerning consumption and distribution) 

'{/ 

Ascertaining 
current values 

l 

J 

J; 

'.// 

Shaping 
future values 

Precluding wasteful use of resources 

I. CRITERIA 

-v 
Efficiency-oriented 

(Static and jynamic allocation 
concerning production) 

v 
Maximt\m 
present 
consumption 

I 

t 
t1aximum 
future 
consumption 

I 
Controlled utilisatton of exhaustible 
and renewable resources and substitution 
of augmentable resources such as capital 

and labour for them 



--!/ 
Selective 

1.-
Top-down 
(macro) 

l 

-t--

'\!/ 
General 

Promotion of national or regional 
(sub-national) self-reliance through 
scientific innovation and technolo-

gical creativity 

Chart A.IV.2 

II. PROCESSES 

~ 
Voluntary 

Bot tam-up 
(micro) 

J-

i 

~ 
State-sponsored 

Increasing use of local resources 
and indigenous technology through 
community mobilization and raising 
community consciousness 

w 
w 
w 



~I 
Build-up 

of Productive 
Capacity 

I 
Long-term 

or Perspective 

J 

{ 

Structural 
Change 

Environmental management 
for augmenting renewable 

resources 

Chart A.IV.3 

III. DIMENSIONS 

l 
I 

Medium Term 

~/ 
Contribution 

to Perspective Plan 

._j/ 

"'' Balance 
between 
Demand and 
Supply 

Resource balance sheets 
and optimization of 

factor use 

"'I 
Short-term or Annual 

,i; 
Contribution to 
Perspective and 
Medium Term Plans 

"1, 
Absorbing 
Ramdom 
Shocks 

Identificatio~ of critical 
shortages of specific types 

of resources 



Chart A.IV.4 

IV. TYPES 

\1/.' 

Indicative planning 

Relatively greater pre-occupation with 

i ~ 
Value criteria Bottom-up 

approach 

. t 
Environmental education and 

training 

., 

\Y 
Elite or prescriptive 

planning 

l 
Relatively greater pre-occupation with 

Jj 
Efficiency 
criteria 

V· 
Top-down 
approach 

lr--.· --r--L _ _...... 
Environmental legislation and 

implementation 

w 
w 
l.n 

; ., 



-!t 
Comprehensive 
or Aggregative 
(Emphasis on 
Over-all Magni
tudes such as 
Natinnal Income 

-!.-
Environmental 

Impact 
Assessment 

Marginal and 
Sub-Marginal 
Farmers 

\Y 

Piece-meal, 
Sectoral or Stage 
by Stage (Emphasis 
on Specific Projects 
or Programmes or 
Groups of Projects) 

Chart A. IV. 5 

V. LEVELS 

I 

Inter-Sectoral 
'/ 

Inter-Sectoral 
Programming 
(Emphasis on 
Variable or Pre-
dictable Set of 
Inter-Sectoral 
Relationships) 

Spatial Targets 

l Groups 

-it } 

Rural Urban 

\' 
~ l Physical Planning 

-II :v '1-· \~ ~ 
Growth 

Elasticity 
~Disaggrega ted 
Comprehensive 

Input-Output 
(Emphasis on 
Fixed Set of 
Inter-Sectoral 
Relationships) 

Linear Non-Linear 

t- ' Minimization of Environmental Costs a la Leontief 

"' Rural 
Self-Employed 
with Subsistence 
Income or Less 

Asset-Less 
Labour in 

Rural Areas 

.!, 

Urban 
Self-Employed 
with Subsistence 
Income or Less 

Improvement of Living Standards 
and Control of Rural-Urban Migration 

Urban 
Employed 

with Subsistence 
Income or Less 

Urban Unemployed 
with Expectations 
of Subsistence 
Income or Less 



~ 
Objective Function with 
Constituents· such as 
Maximum Per Capita Income, 
Maximum Employment and 
Optimum Distribution of 
Income and Wealth 

~ 

General Targets 
Based on Over-all 
Capital-Output 
Ratio, Over-all 
Labour-Output 
Ratio Etc. 

f 

~ 
Specific Targets 
Based on Cotmnodity 
or Sectoral Capital 
Output, Labour
Output Ratios etc. 

Planning for Resource-
Light Mass Consumption 
(Basic Needs) Goods 

'"? 

-> 

; 

s:: 
~ 
AI 
+J 
X 

IJ::t 

r-1 
Cll s:: 
~ 
Dl 
+J 
s:: 

H 

'~ 

Chart A.IV.6 

VI. COMPONENTS 

-!; 
Resources 

Human,_ 

Fina*cial 

t 
't 4-

"' Material 

..... 
:Governm~nt Private y, -,' 

' ' 
., 

'' 

'' ~ { 
~ 

Mobilization : Allocation 

J; 'V 

Voluntary Compulsory 

'V ; 
J; 

Horiroontal--
-l- ' Vertical--

ti ::s 
Ill ..... 

t:r.l 
X 
1'1' 
(\) 

a 
Ill 
1-' 

' / 

sectoral relating to-
'•' production 

techniques 

Constraints 

* 'll "' t. Savings 'l/ Exports Skills Limited 
t~ansformability 
of Savings into 

Investment 

Resource Imbalance, 

/ 

De~ntr 
zation 

Organization 

l 
/ 

"Industrial" 
Policy 

Democra 

ali
or 
ti-

zation 

t 
Regio-
nal 
spatial 

J; 
Limited 

l 
Allocation 
of Central 
and Local 

'tr 
Inter 

Governmental 
Financial 
Relations Responsi

bility 

I 
Allocation 
of Economic 
Activity 
Between 
Government 
and Private 
Enterprise 

Pricing of 
Goods and 
Services 
Produced by 
Government 
Enterprises 

Investment 
Absorption 
Capacity 

I 

Environmental 
Administration 

Agency 

Resource Degradation, and Resource Exhaustion 



Chart A. IV. 1 

VII. STRATEGY 

w 
Relating to Decisions about Alternative 
Choices Implied by I. CRITERIA, II. 
PROCESSES, III. DIMENSIONS, IV. TYPES, 
V. LEVELS, AND VI. COMPONENTS Severally 
and Jointly 

\II -.:/ \!1 
Incentives Import Balanced 

vs. Substitution vs. 
Controls vs. Unbalanced 

Export Growth 

t Promotion 
J; t 

Relates to· Relates to Relates to 
Optimal '-Policies Policies 
Combination for Promot- Concerning 
of Fiscal, ing National Investment 
Monetary Self-Suffi- Criteria: 
and Control ciency and Social Mar-
-- "Price the Establish- ginal Pro-
and Quantity" ment of ductivity 
Measures Heavy and Marginal 

Industry Reinvestment 
on the one 

hand and Effi-
' ~l 

cient Sequences 

Free-Trade 
vs. 

Plan Harmoni-
zation 

t 
Relates to 
Policies of 
Regional Eco-

_, nomic Coopera-
tion Either 
by-Planning 
for a Free 
Trade Area or 
a Common Mar-
ket and 
Policies for. 
Coordinating 
Plan Projects 

'¥ 
Relating to Macro-Decisions 

for the Entire Economy 

l 
'i/ 

Pragmatic Resource-Based 
vs. vs. 

Ideological Targets-Based 

1 I 

t 
Relates to Reiates to the 
Policies Size of the Plan, 
Concerning Tolerance Limits 
the Choice of Inflation, 
of Objectives Balance of Pay-
and Esta- ments Disequali-
blishment of brium, and Capa-
Socialism or city to Mobilize 
a Variant Internal and 
Thereof External Resources 

on the Other Supra-nationally 

Determining the Pattern of Consumption, Sectoral Composition of Production 
and Plannin for Greater UtilizatiQn Qf_ the Abundant Factor of Production, 

viz. Labour in most cases 

w 
w 
!)) 



Is the Rate 
of Discount 
Irrelevant? 
If so, should 
Interest Charges 
be a Social Cost 
to be Borne By 
the Community 
as a Whole? 

SP • 

Chart A.IV.8 

VIII. MACRO QUESTIONS FOR PROJECT APPRAISAL 

Is EIA 
a Means 
of Cover
ing Exter
nalities 
of a 
Project? 

~ 

Shadow 
Prices 
for 

Local 
Resources? 

Should Each 
Project Have 
a Counterpart 
Environment 
Related 
Project? 

Is Extra 
Consumption 
Generated By 
a Project 
Productive? 
If so, Under 
What* 
:onditions? 

1 
V-LC + S (C-M)L: Can we operate on the basis of this equation? 

-v 
What is An 

Optimal Mix of 
Income Generat
ing, Delivery 
of Public Ser
vices, and 
Community Asset 
Creating Projects? 

What Kind of Projects 
are Conducive to 

Savings and Further In
vestment? Maximization 
of Re-Investment Quotient 
Once Again? Galenson 
Restored to Respect-

ability? 

If so, what should be the value of 's'? 

SP = Social Profit; V • Value added by a project; L = Units of labour; c = Wage rate obtaining in the project; 

M = opportunity cost of labour, say in agricultural operations; s = less than unity by the proportion of 

additional income spent on non-productive activities. 
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Table A.V.l. 

LIST OF MEMBER AND ASSOCIATE MEMBER COUNTRIES 
OF THE ECONOMIC AND SOCIAL COMMISSION 

FOR ASIA AND THE PACIFIC 
(Within the Asian and Pacific Region) 

(as on 1 June 1979) 

Members 

1. Afghanistan 26. Solomon Islands 

2. Australia 27. Sri Lanka 

3. Bangladesh 28. Thailand 

4. Bhutan 29. Tonga 

5. Burma 30. Viet Nam 

6. China 

7. Democratic Kampuchea 

8. Fiji Associate Members 

9. India 

10. Indonesia 31. Brunei 

11. Iran 32. Cook Islands 

12. Ja.pan 33. Gilbert Islands 

13. Lao People's 34. Hong Kong 
Democratic Republic 35. Trust Territ:ory of 

14. Malaysia Pacific Islands 

15. Maldives 36. Tuvalu 

16. Mongolia 37. Niue 

17. Nauru 38. New Hebrides 

18. Nepal 

19. New Zealand 

20. Pakistan 

21. Papua New Guinea 

22. Philippines 

23. Republic of Korea 

24. Samoa 

25. Singapore 

the 

\ 



1. 

2. 

3. 

5. 

6 •. 

7. 

13. 

9. 

10. 

11. 

12. 

13. 

11,.. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

. -
1'.fgha.1istan 

Australia 

Banr,ladesh 

Bhutan 

Brunei 

Burma 

China 

Democratic Kampuchea 

Hong Kong 

India 

Indonesia 

Iran 

Japan 

Lao PDH 

l.lalaysia 

I:.a1dives 

!Jongo1ia 

Nepal 

New Zealand 

Pakistan 

Philippines 

Republic of Korea 

Singapore 

Sri Lanka 

Thailand 

Viet Nat~ 
Total 

---·~- ........ - ... 

Table A.V.2 

AREA liND POPULATION: ASIA AND PACIFIC, INCLUDING OCEANIA 

--- .. -·. -~:-:--19-7------------------....... ------------- --1~----.----TI-;·, 
a. 7 Growth~ Rate of F-.coj'c':tecl ?opulc.tion in mllions onsJ.ty cr en 

- ·-·· -r,·- -----Area
2 

;Population !Density of Populotion in Year Increase 

(000 l:m ) l(millicns) I Population ! I 
2000 in Density 

I (Pers~ns/ 1 1960-76 I 1970-76 I 1980 1985 1990 2000 1977-2000 
I I I i lan ) I I I I -------- ----

20.34* l l I I I 

I 
I I I 648 31 2.2 - : 2.2 I 22 25 29 i 37 57 84 

I I I I I I l 7,687 I 14.07 I 2 1.8 1.6 15 16 13 i 20 3 50 
I I I ' 

I I ; 
144 I 80.56 559 2.5 i 2.1 I 85 l 98 113 

I 
144 1,000 79 

I I I I 
47 I 1.23 26 2.3 2.3 I 1.3 I 1.5 1.7 2.1 I 45 75 

I ,, - I I I 

' 

4.0 
I I I I 

I 

6 0.19 
I 

33 3.4 0.2 0.2 I 0.2 
! 

0.2 ! ;i3 0 

i 677 

I 
31.51 I 47 2.2 I 2.2 I 35 I 40 l 45 i 55 i 81 72 

I I I ! 
! 

I I l 
I I 

9,597 865.68 90 1.6 ' 1.7 908 j' 973 1,031 

I 
1,148 I 120 I 33 

I i 
1G1 I 8.61 48 N.A I N.A 9 

;-
11 12 16 l M I 13:3 

I I I 

I I I 
i I l 

! 

1 I 4.51 4,320 2.3 ! 2.0 5 I 5 5 6 6,000 39 

l ! ~ ! 

I 3,2CD 625.02 190 2.3 2.1 694 I 7133 876 ' 1,059 ! 322 69 
l ' ! 

2,027 I 14?).28 ! 71 2.1 I 1.8 155 I 175 197 I 238 I 118 

I 
66 

I I I 

I I I I I 
! 

1,648 34.27 21 2.9 2.7 38 45 I 52 67 I 41 95 ; I ! ' I ' 
I I ' 

l I 372 113.86 306 I 1.1 1.3 llG 122 126 133 353 17 
! I 

I ! i 

I 
I I I 237 f 3.46 15 2.4 I 2.2 4 4 5 6 25 I 

67 
I i I ! I 

330 i 12.6o I 38 2.8 f 2.7 14 16 18 I 22 67 I 76 

I 
i I i 
I I I 

,. 

0.30 0.13 440 2.3 4.1 0.14 0.15 0.17 0.21 700 59 

I I 1,565 I 1.53 1 2.8 I 3.0 2 2 2 3 2 100 
i I 

l 163 i l ' I 1:!:3 .11;1 13.14 I 93 2.1 2.1 14 16 18 I 75 

I 
I 

161 '269 I 12 1.7 1.8 3.3 3.5 }.8 I 4~3 35 3.11 1 
I 

804 I 75.28 I 94 2.9 3.0 83 97 113 147 18:3 I 95 

: 300 I .. 45.03 150 3.0 2.7 52 61 70 90 300 100 
- I 

~j 36.44 I 370 2.3 I 1.8 

I 
37 41 45 51 520 41 

0.6* 2.31 3,973 2.0 I 1.6 2.4 2.6 2.8 3.1 5,166 30 
I 
' I 49 

66 13.97 213 2.1 I 
1.7 I 15 17 19 I 21 

I 
318 

I 514 44.04 86 3.1 I 2.8 ! 49 58 67 86 167 9Jo 
I I 330 47.87 145 N.A I N.A 49 55 61 76 230 59 -·· 

I 2,242.04 ! 2,410.34 
I 

2,667.95 2,9.30.67 3,457.91 

I 
y ears f or H ypo e J.ca 
I!Joubline; Stationary 
at 1970-76 Population 
GrO'::th (r.ri.llions) 
!Rate 

-

I 
68 31 

l 43 21 

33 I 334 

30 I 5 I 

20 i N.A 

31 91 

41 1~398 

H.n I 33 

35 l 8 
' 

33 I 1,59:5 

3l3 ' 330 

' 26 i 103 
I 

53 l 141 I 

31 I 11 
I 

26 1 28 
l 

~·~ 
1 N .n. 
i 

23 l 4 
: 

33 ' 50 l 
I 

3l3 I 6 

23 I 315 

26 126 

38 73 

4;; 4 

41 2G 

25 129 

N.A 201 
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2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Table A.V.2 (Contd.) 

AREA AND POPULATION: PACIF'!C, ESCAP REGION 

--
!.lid 1977 Gro1lth Rate of Projected Population in ooo•s j Density 

--r2:a Popu·ation Densiti~ Population 

I 

in Year 
(km ) (OOC1s) 

1960-76 l 
l 

~- I 2000 
1970-76 1980 1985 1990 2000 

l 

Cook Islands 236 26 110 N.A 3.2 29 34 40 52 220 

r'iji 13,271> 600 33 2.5 1.7 635 691 745 847 1~6 

Gilbert Islands 886 56 63 2.1 1.6 57 62 68 81 91 

Jlauru 21 8 381 N.A. 1.9 8 9 9 10 476 

Nm: Hebrides 14,763 99 7 2.6 2.8 111 129 148 190 13 

Niue 259 6 23 N.k. 1.9 6 6 7 7 27 

Papua Ne\1 Guinea 461,691 2,905 6 2.4 2.6 3,082 3,510 4,001 5,039 11 

SaLtoa 2,842 153 54 2.1 1.2 194 228 266 345 121 

Solomon Islands <8,446 198 7 2.8 3.2 216 250 287 368 13 

Tont;a 699 91 130 3.0 2.5 119 140 1M 2]2 303 

Trust Territory of the 1, 779 124 70 3.0 4.0 135 155 175 218 123 
Pacific Islands 

Tuvalu 8 7 88 N.A. N.A. 7.9 8.0 9.4 11.2 140 
--- -.J 

Total 4,273 4,599.9 5,222.0 5,918.4 17,~0.2 

• i/orld Bank estimate for 1976 was 14.0 million 

~ 2 
1/orld Bank estimate was 1,000 km • 

Note,: Thc.d::>.t<',!_or. Hypothetical • Size of Stationary Population are given for varying dates between 2,o60 for Singapore and 
for 2,180 for Lao PDR. 
!!.A. =Not Available 

Sources: 

for 

Jorld Bank, ',/orld Development Report, 1978 

I Per Cent 
Increase 
in Densit:v 

1977-2000 

100 

39 

44 

25 

86 

17 

83 

124 

86 

133 

76 

59 

C .G .F. Simkin, "South Pacific Island Countries: Patt:erns and Strategies of Economic Development, 1975-1990", (l.Iimeo.) 

Years for ~ypothsticc:l 
Doubling Size of 
at 197o-7E Stationary 
Grol·rth Population 
Rate (millions) 

N .A. N.A. 

N .A. ll.A • 

ll.A. H.A. 

H.A.-- N • .h.. 
J 

li.A. N.A. 

N.A. N .A. 

29 10 

N.A. N.A. 

N.A. N.A. 

t! .A. N.A. 

N.A. N.A. 

[~.A. N.A. 



Table A.V .• 3 

CRUDE BIRTH RATE AND SELE9TED Oi'HER SOCIAL INDICATORS IN T\'IELVE ASIAN COUNTRIES: 
I 

1960-1975 

-----------------~------------~-----------·-----------------------------------------------------r------------------------------~~E~d·u-c-a~t~i~on~--~~Ur~b-an~1-za~t~1-o-n----, 
Crude Birth Rate Health Indicators Nutrition Indicators Indicator Indicator 
~---~~··---+------------~-------------~------------~--~~~-~--~~~~-.--~~~~---~~~~~~ -.----~~~~--~--~ t • Inhabitants per · Dniil::y Calorio Con- Daily Protein Adult Literacy Per cent of Labour 

', Crude' Death Rate Life Expectancy Infant lllortalitv 
1 

-~ PhYsicians sucption per capita Consumption per Rate Force in ~gricu1-

196oll975 ~hange.~--~---~--~~--~---~---~-----~--~---+-------~----~~------+------~-------~~--~~c_a~p~i~ta~in--~Gr~~~~--~--~-----~--~t~u~re~----~ 
---------------~---r---+--~-l-96o~~19_7_5~~-an_g_~rl-9-~-+l-9-75-+r.-hla_n_g~e-1_9_60~19_7_5~r.h_a_ng-~e+~-l-9~---~-19_~ I Change-r-1-9-67---+-l-9-74..--~ch_a_ng_e~l9_6_7~1-9-74~~--~a_n_g~l-9-60~19_7_44~_Jh_a_ng4----l9_W-+l-9_7_o+p-lh-an_g_e4 
1 ... B ... r.~.t_,ludesh 

;., Ch.i.n:~ 

·. Hcnr; Konc 

India 

· .• In:l.on.:sia 

7. hkistan 

51 46 

51 26 

-5 

-5 

35 1G ·-17 

-? 

0 

-2 

25 

16 

7 

21 

23 

8 

23 

18 -7 

9 -7 

5 -2 

15 -6 

39 42 +3 N.A. 140 N,,\. 

51 62 +11 li.A. N.ii. N.A. 

N .i,. 9, 350 11 .A. 

N .A • j~ .A • N .A. 

2,010 

N.A. 

63 70 

42 50 

+7 -~ 15 -23 

+8 139 122 -17 

3,100 1,490 -1,610 2,480 

5,800 4,160 -1,&+0 1,810 

+8 82 li.A N.A. 41,000 18,160 -22,840 1,740 

+6 31 10 -21 920 870 -50 2' 096 

+9 142 113 -29 11,000 3,970 -7,030 1,930 

21020 +10 44 45 +1 H.i.. 23 N.A. (}? 06 -1 

N .A. N .A l'I,A. li.A ll.A. N •". N .A II.A. 75 . 68- -7 

77 +10 

48 +3 

44 +8 

80 +10 

58 +5 

71 90 +19 

24 36 +12 

47 62 +15 

98 99 

16 21 

+1 

+5 

8 4 

74 (fJ 

75 66 

-4 

-5 

-9 

33 20 -B 

61 59 -2 

1. PhiliJJpines 45 36 ..;g 

·,. Republic of Korea 41 24 -17 

i;;, Singapore .38 18 -20 

15 

13 

8 

10 

17 

17 -6 

7 -1 

16 -7 

10 -5 

8 -5 

5 -3 

9 -1 

66 73 

42 51 

49 58 

53 61 

63 70 

+9 

-113 

+7 

85 

58 

35 

57 

49 

72 -13 

38 -20 

14 -21 

45 -12 

27 -22 

1 1600 N.A. N.A. 1 1950 

3,000 2,010 -990 2,480 

2,400 1,400 -1,000 2,530 

4,500 6,295 +1 '795 2,290 

7,800 8,530 +730 2,290 

2,570 +90 67 

1,970 +160 45 

2,13o +390 3o 

2,188 +92 70 

2,130 +200 53 

1,960 +10 i+6 

2,120 .a4o 58 

2,840 +310 67 

2,020 -270 47 

2,360 +70 49 

46 

61 

75 

41 

50 

0 

+3 

+<J 

72 87 ..:l.5 61 53 -8 

71 92 +21 66 51 -15 

(fJ~ 75* +6~ 8 3 -5 

i. Sri Lanka 

'· Thailand 

36,27 -9 
46 34 -12 10 -7 

* Data for 1970-1974 
N.i.~ ., tlot r.vailab1e 

61 68 +7 

49 58 +9 

~rces: World Bank, !lorld Deve1ppment Report, 1978, pp~ 75-;13 
Asian Development Bank,. Key Indicators of Developin§ Uember Countries of ADB, 1978, pp. 6-7 
Japan Statistical Yearbook, 1978, p. 528 
UNESCO Statistical Yearboo~7. . 

+6 

+1 

61 78 .a? 

68 82 +14 

56 55 

84 80 

-1 

-4 



Table A,V.I;, 

HE>~.LTH-RELA'lED INDICATORS IN SELEC'lED ASIAN COUNTRIES 

--· -- Life Expectancy rAortality Rates Per Thousand Population Per PercentaGe of 

I 1--- at Bir~ I Children Aged 1-:-
Physician Population yJi.th 

1960 I 1975 
Infant Aged 0-1 Access to Safe \"late 

I I l 
\ 

I 1960 \ 1975 1960 1975 1960 I 1974- 1975 

1. AfGhanistan ~3 35 H. A. l 
I 

2(/) N.A. 24 40,000 26,100 9 

2. i>ustrnlia 70 72 

I 
20 17 l 1 860 720 N.A. 

3. Banijladesh 39 42 N.A. 140 N.A. N.A. N.A. 9,350 56 

4. Bhutan 36 44 N.A. N.A. N.A. N.A. N .1'1. • N.A. N.A. 

5. Brunei N,A. r N.A. N.A. N.A. ~.A. N.A. N.A. N .,\. N.A. 

6. Burma 43 50 N.A. 56 31 N.A. 9,900 6,910 17 

?. China 51 62 N,A, N.A. N.A. N.A. N.A. N.A. N.A. 

0. Democratic Kampuchea ill 45 N.A. N.A. N.A. N,A. N.A. 15,910 N•"• 

9. Hong Kong 63 70 38 15 2 1 3,100 1,490 11.A. 

10. India 42 50 139 122 44 N .d • 5,800 4,160 31 

ll. Indonesia 40 48 82 N .A. N.A. U,l\, 41,000 18,160 11 

12. Ir&n 44 51 N.A. 120 N.A. N .A. 3,000 2,570 51 

13. Japan 67 73 31 10 3 1 920 870 N.A. 

14. Lao PDR 40 40 N.A. N.A. N.A. N.A. N,A, 21,570 N.A. 

15. lalaysia 52 59 (f) / 35 6 4 6,500 4,400 34 

16. Ilaldives li.A. N.A. N.A. N.A. N.A. N.A. N .a. N.A. N.A. 

17 Llongolia 50 61 N .A. .... ii.A. !I.A. N.A. N.A. N.A. 

18. iiepal ;i6 ' 44 N,A, N.A. N.A. N.A. 72,000 36,450 8 

19. N~17 Zealand 71 72 23 16 1 1 700 850 N ,A. 

20. Pakistan 42 51 142 113 N.A. 17 11 1000 ~,970 25 

21. Philippines 49 58 85 72 10 7 1,600 N.A. 40 

22. Republic of Korea 53 61 58 38 N .A. N.A. ~.ooo 2.o;LO 66 

23. Singapore 63 70 35 14 2 1 2,400 1,400 N.A. 

24. Sri Lanka 61 68 57 45 1 N.A. 4,500 67$5 19 

25. 1hailand 49 58 49 27 10 5 7,800 8,530 25 

26. Viet Naill 40 I 45 N.A. N.A. N.A. N.A. N.A. N.A. N.I.. 

Source: \i'orld Bank, World Development Report 1978, pp. 108-109. 
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8. 

9. 

10. 

11. 
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Table A.V.S. 

PERCENTAGE OF POPULATION BY AGE INTERVAL IN 1975 
IN TWELVE ASIAN COUNTRIES 

Percentage of Population· by Age 

0-14 15-64 

Bangladesh 46.2 51.1 

China 33.4 61.0 

Hong Kong 31.5 63.~ 

India 42.1 54.9 

Indonesia 43.7 53.8 

Japan 24.5 67.7 

Pakistan 46.5 50.5 

Philippines 45.9 51.1 

Republic of Korea 37.7 58.6 

Singapore 32.7 63.2 

Sri Lanka 39.0 57.0 

Thailand 45.8 51.2 

Interval 

65+ 

2.6 

5.6 

4.8 

2.9 

2.5 

7..8 

2.9 

3.0 

3.6 

4.1 

4.0 

2.9 

Source: United Nations, World Population Situation in 1977, 
pp. 105-106. 

' 



Table·A.V.6 

AVERAGE AJIBlJAL GROWTH RATES OF GDP BY SECTORAL ORIGIN 

....---------

1. Afghanistan 

2. Australia 

~. Bangladesh 

4. Bhutan 

5. Brunei 

6. Burma 

7. China 

8, Democratic Kampuchea 

9. Hong Kong 

10. India 

11. Indonesia 

12. Iran 

B • .lJapan 

14. Lao PDR 

15. [l:lal~ysia 

16. J.laldives 

17. ;I.iongoiia 
I • 

18 •. Ne~al 

19. New Zealand 

20. Pakistan 

21 •. ~lippines 

22. Republic of Korea 

2~ .. Sinsa,pore 

24. Sri Lanka 

25 •. Thailand 

26. VietNam 

r GDP 

1960-70 1970-76 

2.1 4.4 

5.4 }.5 

~.6 1.6 

N.A N.A. 

li.A. N.A. 

2.6 ~-~ 

6.2 6.6 

~.a N.A. 

10.0 7S 

3.6 2.7 

3.5 8.~ 

n.~ 8.9 

10.5 5.6 

N.A. N.A. 

6.5 7.8 

N .A. N.A. 

2.8 4.6 

2.5 2.7 

3.9 2.0 

6.7 3.6 

5.1 6.3 

8.5 10.3 

8.8 8.9 

4.6 2.9 

8.2 6.5 

N.A. N.A. 

Agriculture 

1960-70 1970-76 

N.A. N.A. 

2.7 -2.1 

2.7 0.5 

N .A. N.A. 

N.A, N.A. 

4.1 2.5. 

N.A. N.A. 

2.3 N.A •. 

-3.4 -5.1 

1.9 1.~ 

2.7 4.0 

8.1 5.8 

4.0 2.5 

N.A. N.A. 

6.8 6.4 

tta. N.A. 

N.A. N.A. 

N.A. 1.9 

N.A. N.A. 

4.9 1.6 

4.3 4.6 

4.5 4.8 

5.0 0.3 

3.0 1'~2 

5.5 4.3 

N.A. N,A. 

.!!_o_t.=,: 1. N.A. • Not Available 
2. No data are available for t~ Pa~fic Island Countries 

~: 'llorld Bank, ~/orld Development Report 1978, pp. 7&-9 

Industry 

1960-70 1970-76 

N.A. N.A. 

6.5 1.0 

7.9 1.8 

N.A. N.A. 

N.A. N.A. 

2.8 2.8 

N.A. N.A. 

8.4 N.A. 

8.2 7.1 

5.5 3.8 

4.7 12.4 

21.4 5.6 

10.9 4.8 

N.A. N.A. 

6.4 9.6 

N.A •. N.A. 

N .A. N .A. 

N.A. N.A. 

N.A. N.A. 

10.1 4.1 

6.0 8.7 

17.2 17.1 

12.6 9.1 

. 6.7· 3.0 

11.7 8.2. 

·N.A. N.A. 

Services 

1960-70 1970-76 

N.A. N.A. 

5.9 5.4 

~.6 2.2 

N.A. N.A. 

N.A. N.A. 

1.~ :?.0 

N.A. N.A. 

3.2 N.A. 

12.4 8.6 

.3.9 2.4 

3.5 7.:? 

9.7 20.5 

11.7 5.3 

1l.A. N.A. 

6.2 7.61 

N.A. N •" • 

N.A. N.J.. 

N.A. N.A. 

N.A. N.A. 

6.2 5.0 

5.0 5.1 

8.4 8.6 

?.4 8.6 

5.1 3.7 

9.2 6.9 

N.A. N.A. 
--. ·• 



--

1. Afghanistan 

2. Australia 

3. Bangladesh 

4. Bhutan 

5. Bl'lDlci 

6. Burma 

7. China 

B. Democratic Kampuchea 

9. Hong Kong 

10. India 

11. Indonesia 

12. Iran 

13. Japan 

14. Lao PDR 

15. l.lalaysia 

16. !.laldi ves 

17. Uongolia 

18. Nepal 

19. Ne11 Zealand 

20. Pa.lci.stan 

21. Philippines 

22. Republic of Korea 

23. Singapore 

a4. Sri Lanka 

25. Thailand 

26. Viet Nam 

~b1e 1.V.7 

DISTRIBUTION OF GROSS DOMESTIC PRODUCT BY SECTOR 
(Per cent) 

Agriculture Industry 

1960 1976 1960 

N..i. 55 N.A. 

14 7 41 

61 59 8 

N.A. N.A. N .A. 

N.A. N.A. N.A. 

33 47 12 

N olio N.A. N.A. 

51 N.A. 17 

4 2 34 

50 47 20 

45 29 17 

29 9 ·33 

15 5 .45 

N.A. N .A. N .A. 

40 29- 18 

N.A. N.A. N.A. 

N.A. N.A. N .A. 

N .A. 65 N.A. 

!{.A. N.A. N.A. 

46 32 16 

26 29 28 

40 27 19 

4 2 18 

38 37 16 

40 30 -- ·- 19 

N.A. N.A. N,A. 

A N. • • Not avulable 

Source: World Bank, World Development Report 1978, pp. 80-81 

Services 

1976 1960 1976 

14 N .A. 31 

~ 45 54 

8 31 B 

N .. A. N.A. N.A. 

N.A. N.A. N.A. 

.11 55 42 

N.A. N.A. N.A. 

. N .A. 32 N.A • 

34 62 64 

23 30 30 
•· 

34 38 37 

59 38 32 

43 40 52 

N.A. N .A. N.A. 

30 42 41 

N.A N.A. N.A. 

N.A. N.A. N.A. 

10 N.A. 25 

N ,A. N.A. N.A. 

24 38 44 

34 46 37 

34 41 ~ 

35 78 63 

21 46 42 

25 41 45 

N,A. N.A. N.A. 



Table A.V, 8 
PROJECTED LEVElS OF DOI.iESTIC DEl.'fAND AND SUPPLY OF RICE, \1HEi.T AND MAIZE IN TEN ASIAN COUNTRIES IN 1985 

----------------·----------r-------------·--------r---------------------~----------------------rr-------------~ 
1972-85 Gror;th Rates of Projected Demand in 1985 Projected Domestic Supply in Over-all Cereal 
GDF :Agricul- Population_ (OOO's Metric '!"Ons) 1985 (OOO's Metric Tons) Balance in . --------~----r-~~~~~~--~ ' tural Out- Rice j Rice j' 

put (Paddy) \1heat Maize (Paddy) \i'heat L!aize 

l, Bangladesh 

2, Burma 

3. India 

4. Indonesia 

5. Republic of Korea 

6. Malaysia (Peninsular) 

7. Pakistan 

8, Philippi~es 

9. Sri Lan~a 

10. Thailand 

Total for the Above 
Countries 

5.2 

4.9 

5.1 

5.6 

9.0 

7.5 

5.2 

6.9 

4.5 

7.0 

3.3 

3.9 

3.2 

3.0 

5.0 

4.3 

3.9 

3.8 

4.4 

3.0 

2.1 

2.3 

2.9 

1.9 

2.8 

3.4 

2.9 

2.3 

3.3 

27,927 

10,167 

98,289 

42,896 

12,420 

3,035 

4,700 

9,127 

3,333 

18,908 

1,936 

96 

41,881 

1,286 

4,549 

629 

13,735 

1,115 

875 

143 

llote: 1. Based on the assumption of "High" Jt.gricul tural Growth Situation. 

3 

65 

9,778 

4,599 

683 

272 

1,139 

3,190 

30 

565 

26,228 

11,766 

96,608 

29,539 

7,557 

2,169 

5,620 

9,206 

2,296 

19,598 

495 

108 

42,903 

0 

56o 

0 

12,195 

0 

0 

0 

2. On the basis of ''Low" Agricultural Growth Situation, the deficit in cereals for the above 
countries in 1985 t1as estimated at -45,825 thousand tons. 

See Asian Development Bank, Asian Agricultural Survey 19'76, ~· Cit. PP• 180-181. 

7 

208 

7,525 

5,000 

300 

38 

1,336 

::;,634 

42 

3,779 

1972 1985 

-2,037 

-2,912 

-1,990 

-2,267 

-781 

.-93 

-1;072 

-1,136 

3,702 

-7,893 

-3,137 

1,753 

-2,913 

-14,241 

-9,235 

-1,730 

-423 

-592 

-1,901 

3,761 

-28,657 



1. 

2. 

~. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

1~. 

14. 

15. 

16. 

17. 

18. 

19. 

20, 

21. 

22. 

23. 

24. 

25. 

26. 
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Table A.v.g 

GRm7TH RATE OF GDP, ItiVESTLIEHT AliD Il.lPLIED CHANGES IN CAPITAL-OUTPUT RELATIONSHIPS 

Afghanistan 

Australia 

Bangladesh 

Bhutan 

Brunei 

Burma 

China 

Democratic Kampuchea 

Hong Kong 

India 

Indonesia 

Iran 

Japan 

Lao PDR 

Malaysia 

l.!al.di ves 

Mongolia 

Nepal 

New Zealand 

Pakistan 

Philippines 

Republic of Korea 

Singapore 

Sri Lanka 

Thailand 

VietNam 

N.A. = Not Available 

* 

i r--
1 l96o-

GDP 

70 1970..76 
(1) 

2 

5 

3 

H 

N 

2 

6 

3 

-~T··· .4 ;.5 

.6 1.6 

10 

3 

3 

11 

10 

II 

6 

fl 

2 

2 

3 

6 

5 

8 

8 

4 

8 

• A. 

• A. 

.6 

.2 

• 8 

.o 

.6 

.5 

.3 

.5 

• 4\. 

.5 

• A.. 

• a 
• 5 

• 9 

• 7 

.l 

.s 

.8 

.6 

.2 

• A. 

N.A. 

N.A. 

3.3 

6.6 

N.il • 

7.5 

2.7 

8.3 

8.9 

5.6 

N.A. 

7.8 

N.Jl. 

4.6 

2.7 

2.0 

3.6 

6.3 

10.3 

8.9 

2.9 

6.5 

N.A • 

Gross Domestic 
Investment 

1960-70 1970-76 : I (2) . 
-1.0 5.6 

6.5 0.7 

11.1 -7.8 

N.A. N.A. 

N.A • N.A. 

3.6 -0.9 

N.A. N .A. 

0.3 N.A. 

7.4 10.0 

5.7 4.6 

3.2 17.9 

12.2 24.8 

14.0 2.4 

N .A • N,A. 

7.5 7.8 

N.A. N,A. 

N .A. N.A • 

N .il. N .A. 

N .A. N.A. 

6.9 -4.2 

8.2 12.2 

23.1 11.6 

20.5 8.8 

6.6 -0.3 

15.4 6.6 

N.A. N.A. 

Note: Values in excess of unity denote increases in the marginal-capital output 

Changes in * 
Capital Content 
196o-70 l97D-76 

(2) I (1) 

1.3 

1.2 0.2 

~.1 

N.A •. !{.A • 

N .A. N.A. 

1.4 

N.A. N.A. 

0.1 N.A. 

0.7 1.3 

1.6 1.7 

0.9 2.2 

1.1 2.8 

1.3 0.4 

N.A. I.A. 

1.2 1.0 

N.A. N.A • 

N.A. N.A. 

N.A. N.A • 

N.A. N.A • 

1.0 

1.6 1.9 

2.7 1.1 

2.3 1.0 

1.4 

1.9 1.0 

N.A. N.A. 

ratios r1hile values of less than unity denote decreases in the marginal-capital 
output ratios. 

Source: World Bank, \'/orld Development Report 1978, pp. 78-79, 82-8;>. 
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1. United States 

2. Fec1.,R.ep.of 

3. France 

4. Japan 

5. United Kingdom 

6. Italy 

7. U.S.S.R. 

8. Spain 

g. r:Iexico 

10. Brazil 

11. Turkey 

12. Philippines 

13. Chiru· 

14. Thailand 

15. Egypt 

16. Ifigeria 

17. Indonesia 

113. India 

19. Pakistan 

20. BanGladesh 

Table A.V.lO 

PER CAPITA GROSS NATIONAL PRODUCT AND PER CAPITA CONSillJIPTION OF GRAIN, 
ENERGY, J..HD STEEL IN T\i'ENTY MOST POPULOUS COUNTRIES 

PER CAPITA 
-·~-- -----rr;--·-··--" Consumption of · (3) As A Multiple! Consumption ol' GNP USJ 1974 (1) •iS ;.. MultiplE 

' of Gl!P, Bangla- drain, Kg. ,1975 of Consumption jEnergy, Kg. Coal 
desh by Nigeria Equivalent,l974 

(1) (2) (3) (4) (5) 

6,640 66 708 8 11,485 

Germa ny. 5,890 59 441 5 5,689 

5,190 52 446 5 4,330 

::>,880 :59 274 3 3,839 

3,360 34 394 4 5,464 

2,770 28 413 4 3,227 

2,300 23 645 I' 7 5,252. 

1,960 20 508 6 2,063 

1,000 10 304 3 1,269 

900 9 239 3 646 

690 7 415 5 628 

310 3 157 2 309 

300 ::> 218 2 632 

300 3 225 2 300 

280 ;I 286 3 322 

2110 2 92 1 94 

' 150 2 152 2 158 

130 1 150 2 201 

130 1 171 2 188 
' 

100 1 203 2 3l 

Sources: 1. Lester R. Brotm, The Twe~ty-Ninth D~, Norton, N.Y.~l978, 'pp. 196, 200, 202 

2. Lester R. Brotm, In the Human Interest, Pergamon, Oxford, 1974, p. 34 

* Including Bangladesh 

(5) As A MultiplE 
of Consumption b 

13nngladesh 
(6) 

370 

184 

140 

124 

176 

104 

169 

6? 

41 

21 

20 

10 

20 

10 

10 

3 

5 

6 

6 
. 

1 .. 

--
Co!)sumption ·oi' - (7) As h. Llultipl e 
Steel, Kg.,l971 of Consumption 

by Indonesia 
(7) (8) 

617 123 

580 116 

414 83 

551 110 

361 72 

339 68 

471 94 

- -
78 16 

'77 15 

- -
21 4 

31 6 

- -
- -
10 2 

5 1 

14 3 

6* 1 

- -
.. ,• 



Table A.V.ll 

PROFILE OF INEQUALITY, POVERTY AND UNEMPLOYMENT 

Per ce~t\f In- \Per ce~t)of In- Per ce~t)of Po- Per ce~t)of Per ce~~)of PopulafPJn Below 
come Received by\come Received by pulation Below Labour Force Labour Force US$50 of per 
the top 5 Per ' the Bottom 20 a Defined P-over- Unemployed Under-employed capita income 
cent of Income Per cent of In- ty Line -- in 1969 
Receivers come Receivers Range No. in Per cent 

Gro:rt~ 7~ate 
of Labour 
Force 
1965-1975 

--------------------------~f~R~u~rn~l~ Urban ~R~ral __ u~~rb~a~n~-----------------+--------------+-------------~ml··-l~l~io_lru~-----+·----------~· 
1. Afghanistan 

2. Bangladesh 

3. Burma 

4. Democratic Kampuchea 

5. India 

6, Indonesia 

7. Iran 

8, Japan 

9. Lao PDR 

10. llalaysia 

11, Nepal 

12, Pakistan 

13. Philippi~tes 

14. Republic of Korea 

15. Singapore 

16. Sri LM:ka 

. ( 

17. Thailand 

::>(19G:.>- 2H19W+ 10(l96E 8(19ts- 41-62 
69) 69) -69 69) (1975) 

15(19)8) II 

8(1972) 

5(1967- 2 48-57 
1 68) -68) w Ea) (1975) 

I 34(1971) 8(19 9(1969- 50(1970) 
1 70) 70) 

30(1968) 
I 

14(1970) 9(1970) 

I I 
28(1970) 4(1970) 

\ I 

5(1970- 20(1970- 9(19701 8(1970-
71) I 71) 71) 71) 

(18~1969-70) 
I 

25(1971) 4.4 4(1971) 4.6 

I rural I urban 
(1971) (1971) 

17(1970) 10(1970) I 
5(1973) 

17(1973) 19(1973 6\19731 5(1973) 
(19)(1973) 1 

22(f970) 16(1970) 7(19701 

47(1970-rural) 

43-74(1975) 

64(1971 rural 

40(1972) 

25(1975-76) 

8(1970) 

3(1970) 

2(1970) 

5(1970-75) 

1.2(1970) 

7.1(1971) 

7.0(1970) 
6,1(1972) 

4.5(1970) 

10(1970) 

13.~(1969-70) 

10.6(1966) 

13(1966) 

Note: The figures in the middle space of columns (1) and (2) are for the cotmtry as a who1::. 

Source. ~arious Fub1ished and Unpublished United Nations Documents. 

14.5 53.6 

239 44.5 

2.3 8.5 

1.2 11.0 

4.8 1:;.0 

1.7 5.5 

4.0 33.0 

26.8 

1.9 

2.8 

1.7 

2.6 

1.5 

2.1 

3.2 

1.7 

2.2 

2.2 

D 
.. ,t 8). 
~s nbut~on of 

Land 0\'mership 

Top 10 Bottom 
per cent 10 Per 

cent 

34 1 

28 2 

VJ 
IJI 
N 



Table A.V. 12 

FOOD SUPPLY: CALORIES AND PROTEINS PER CAPITA PER DAY, 1963-1974 

---- --------·-r------------------------....,.-----------------------.-------·-' 

I
, Calories per capita per day-number _ _ _ Proteins per capita per day-grammes Per Cent Change from 

··-196~-~3 "l·--~-9~-66 I 1969-71 1972-74 1961-63 1964-66 1969-71 1972-74 1963 to l97
1
f 

Calories Proteins 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

ASIA 

Afghanistan 
Australia 
Bangladesh 
Bhutan 
Brunei 
Burma 
China 
Democratic Kampuchea I 
Hong Kong 1 

India 
Indonesia 
Iran 
Japc.n 
Lao PDR 
!.lalaysia 
l.ialdives 
l.longolia 
Nepal 
Nen Zealand 
Pakistan 
Philippines 
Republic of Korea 
singapore 
sri Lanka 
Thailand 
Viet Nam 

PACIFIC 

27. Fiji 
28. 
29. 
30. 
31. 
32. 

New Hebrides 
Papua New Guinea 
Samoa 
So]Q mon Islands 
Tonga i 

2,107 
3,243 
1,953 
1,997 
2,113 
1,913 
1,939 
2,189 
2,502 
2,o43 
1.,944 
1,843 
2,517 
1,835 I 

2,444 : 
I 

1,666 l 
2,310 i 
2,026 I 
3,513 I 
1,829 
1,872 
2,082 
2,418 
2,130 
2,095 
2,100 1 

2,471 
2,045 I 

1,99) I 
2,286 I 

2,113 1, 

2,441 

2,110 
3,269 
2,003 
2,033 
2,209 
1,980 
2,0C;7 
2,111 
2,496 
1,992 
1,874 
2,011 
2,601 
2,001 
2,1>44 
1,704 
2,456 
2,0TI 
3,519 
1,867 
1,9~8 

2,407 
2,438 
2,259 
2,187 
2,102 

2,530 
2,117 
2,052 
2,326 
2,189 
2,446 

1,947 
3,2e4 
1,91>4 
2,065 
2,435 
2,177 
2,206 
2,199 
2,645 
2,032 
1,962 
2,154 
2, 731 
2,095 
2,1>88 
1,783 
2,327 
2,044 
3,438 
2,147 
1,940 
2,709 
2,719 
2,299 
2,281 
2,263 

2,451 
2,264 
2,189 
2,303 
2,104 
2,472 

2,000 
3,333 
1,948 
2,078 
2,553 
2,124 
2,278 
2,084 
2,642 
1,968 
2,029 
2,318 
2,832 
2,063 
2,539 
1,807 
2,477 
2,018 
3,501 
2,128 
1,957 
2,749 
2,823 
2,075 
2,301 
2,286 

2,618 
2,307 
2,221 
2,240 
2,045 
2,570 

Source: FAO, ~~~<:~~~ .~:<:.:..~<:~...! 1977 (Vol. 31), Tables 97 and 98. 

65.2 
95.5 
43.0 
43.9 
49.2 
49.2 
52.5 
52.8 
65.6 
52.2 
39.1 
50.5 
72.3 
49.8 
43.1 
59.4 
97.7 
50.3 

107.0 
52.1 
42.8 
52.3 
59.8 
42.6 
42.4 
47.9 

51.5 
}0.7 
39.3 
54.5 
38.2 
36.9 

65.2 
97.6 
43.4 
44.7 
52.5 
50.2 
57.1 
51.9 
66.3 
49.9 
38.2 
52.9 
74.5 
54.2 
43.5 
57.4 

101.1 
51.0 

109.2 
51.9 
44.6 
59.0 
60.6 
46.8 
45.6 
48.5 

53.6 
53.4 
41.5 
55.3 
41.0 
39.1 

59.7 
97.7 
42.6 
45.5 
57.4 
56.0 
59.4 
51.5 
76.0 
50.5 
40.7 
57.3 
82.0 
56.8 
44.1 
60.1 
91.0 
50.2 

107.2 
57.0 
46.8 
69.6 
74.0 
45.3 
49.6 
55.0 

50.6 
58.4 
45.8 
53.8 
40.6 
40.7 

61.5 
99.3 
43.2 
45.8 
64.4 
55.2 
61.7 
48.5 
78.7 
48.5 
41.9 
60.7 
85.5 
56.1 
45.1 
62.5 
92.8 
49.7 

106.8 
57.2 
45.5 
72.0 
74.8 
40.9 
49.5 
56.5 

56.6 
61.5 
47.7 
52.1 
39.8 
45.1 

-5 
+3 
-1 
+4 
+2 

+11 
+17 
-5 
+6 
-4 
+4 

+26 
+13 
+12 
+4 
+8 
+? 
0 
0 

+12 
+4 

+13 
+12 
-3 

+10 
+9 

+6 
+11 
+11 
-4 

0 
+5 

-6 
+2 

0 
+2 

+23 
+10 
+18 
-8 

+20 
-7 
+7 

+20 
+18 
+13 

+5 
+5 
-8 

-3 
0' 

+10 
+6 

+38 
+25 
-4 

+17 
+12 

+5 
+15 
+11 
-4 
+4 

+22 



1. 

2. 

3, 

'+. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

Afghanistan 

Burma 

China 

Democratic 
Kanopuchea 

Hong Kong 

India 

Indonesia 

Iran 

Japan 

Lao PDR 

11a1aysia 

l1ongo1ia 

Nepal 

Pakistan 

Philippines 

Republic of Korea 

Singapore 

Sri Lanka 

Thailand 

Viet Nam 

Total 

Table A.V.l3 

LABOR FORCE PROJECTIONS FOR THE ESCAP REGION~ 1965-1985 

·(in thousands) 

1965 1970 1975 1980. 

5~407 5,949 6,597 7.437 

11,270 12,15£ 13,189 14,429 

324,712 351,797 380,321 408. 91L. 

2,568 2,933 3,357 3..,831 

1,368 1.636 1,931 2,225 

203,070 222.685 245,522 272,583 

36,184 40,666 45,304 51,933 

6,986 7 ~ 79'• 8,839 10,076 

48~260 52,215 55,234 57,373 

1~409 1,567 1,749 1.966 

3,097 3,587 4,185 4,849 

449 507 573 649 

4, 713 5,216 5,790 6,440 

35,741 40,744 4(.,787 54,314 

12,031 13,838 16,034 18,639' 

9~167 10~393 11,954 13,667 

599 637 806 934 

3,633 4,059 4,578 5,148 
-

15.351 17 ~ 756 20~540 23 9 773 

19,049 20,376 22 ,t.oa . 24,688 

745~090 811~563 896,698 984,468 

.. 1985 --

8,521 

15,967 

440,331 

4,414 

2,500 

305,645 

59,702 

11,621 

59,521 

2~219 

5~572 

739 

7,230 

64,060 

21,740 

15,499 

1,056 

5 ~ 770 

2i~651 

27.184 

1,086,942 

Source: ILO,Labour Force Projectionss1965-1985, Part 1 (Genevas 1971)~ pp. 87-93. 

Additional Number 
during 1963-1965 

3,114 

4,697 

115,61) 

1,84) 

1,1U 

102,57j 

23,518 

4,635 

11,261 

810 

2,475 

29J 
J 

2,517 

28,319 

9,709 

6,332 

457 

2,137 

12,294 

8 135 

341,852 -. 
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T?,blr3 i •• v .14. 

L..~rm USE OF SOME ,<SI..N COUJ!J:RI!:S 
(1000 Hectares) 

1961-65 1966 1971 1976 1•)61-65 l966 l97l 1976 

»fghanist.a'1 ,'IUstralia 

Total Area 64,750 64,750 64,750 64,750 Totnl Area 768,685 768,685 768,685 768,685 

Land i.rea 64,75C 64,750 64,750 64,75'-' L::tnd J~rDa 761,793 761 '7')3 761,793 761,79) 

t.rab1e Land and .-:..rablc· Lay1d and 
P~rmanent Crops 7,804 7,913 8,447F i3,535F Permanc;nt Crops 33,713 39,797 4h,752 1t5,l';:JF 

Permanent Pasture 6,117 6,087 5,990F 5,940F Permanent Pasture445,908 447,208 1+54, 768 455,527 

Forest ::md Forest and 
Woodland 2,000 2,000 1,900 1,900* l/ood1and 137,700 137,700* 15?,700 137,'?00 

Other Land 48,829 48,750 43,h13 48,375 Other Land 144,4?2 137,088 124,573 123,396 

1961-65 1966 1971 1976 1961-65 1966 1971 1976 

Bangladesh Bhutan 

Total Area 14,400 14,400 14,400 14,400 Total .. roa 4,700 4,700 4,700 4,700 

Land Area 13,391 13,391 13,391 13,391 Land ;.rcJ. 4,700 4,700 4,700 4,7GO 

:.rG.ble JLand &lld ,\rab1c. Land and 
Permanent Crops 8,919 9,050F 9,095 9,392F Fercanent Crops 132F 162F 212F 252F 

Permanent Pasture 600F 600F 600F 600F Permanent Pasture 20F 20F 20F 20F 

Forest and Vloodland2,221 2,242* 2,229 2,201* For0st :.~nd l'/ood1and 3,000 3,000 3,000 3,000 

Other Land 1,651 l,499 1,467 1,198 Other LanrJ 1,548 1,518 1,468 1,428 

1961-65 1966 1971 1976 1961-65 1966 1971 1976 

Brunei Ruma -
Total ,<rea ':;77 577 577 577 Total area 67,655 67,655 67,655 6'?,6':;5 

Land .irea 527 527 527 527 Ln!ld Areo 65,888 65,888 65,388 65,888 

l.rable Land and Arable Land and 
Permanent Crops 16 17* 13 13* Permanent Crops lO,l68f 10,.?66F 10,435F 9,'196 

Permanent Pasture 6* 6* 6* 6* Pcrmanvnt Posture 336 354 370F 362 

Forest and '1/oodland 506 490 435 1+25F Forvst and Woodland 4:.;,2?4 45,274 45,?74 45,274 

Other Land n.a. 11. 73 83 Other Land 10,110 '),,',94 9.~cc; 1C,256 
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TABLE ;,.V.V+ (Contd.) 

1961-65 1966 1971 1976 

China 

Total Arco. 

Land Area 

959,696F' 9:J9,696F 959,696F 959,696F 

.. · 930,496F 930,496F 930,496F :J3C•,496F 

.. ruble Land o.nd 
Pero::mont Crops 118,940F 121,800F l27,0COF 129,500:' 

Perr::mont Pasturo 204,000F 206,400F 210,000F 2li+,OOOF 

Forest and Woodl.1C9 11COF ll8 1500F l36,.~COF l ~::·,50CF 

Other L:md L;g8,376F 483,746F 457,lf96F 431,496F 

1961-65 

Hong Kong 

· Total Aren 104 

Land Area 102 

Arable Land and 
Permanent Crops 14 

Permanent Pastore 

Forest und Woodland lO 

Other Land 78 

1961-65 

Indonesia 

1966 

104 

102 

13 

lll 

79 

1966 

1971 

104 

102 

12 

11 

79 

1971 

1976 

104 

102 

11 

12 

70 

1S76 

Total ;,rea 190,435 190,4,5 190,435 190,1;35 

Land nre.:. 181,135 181,135 181,13~ 181,135 

"rable Land :md 
Permanent Crops l~ 1 74CF 17,400F 18,100 19,413 

Permanent Pasture 11,400F 11,JOOF 9,875 9,875* 

Forest & Vlood1andl23,800 123,6GOF 122,600F 121,800 

Oth;:;r Land 

Japan 

Total Land 

"rablu Land And 
Permanent Crops 

29,195 

1961-65 

37,231 

37,103 

5,8')3 

Forest and 1/oodland 25, 558 

Permanent Pasture 124 

Other Land 5,528 

29,135 

1966 

37,231: 

37,103 

5,893 

n.a. 

1971 

37,231 

37,103 

5,389 

25,L;OOF 25,043 

157 

5,707 

352 

6,319 

30,042 

1076 

37,231 

37,103 

24,876* 

506 

6,?00 

1961-65 1966 1971 

DemocraticK:::,npucllca 

18,104 18,104 

17,652-. 17.652 

18,104 

17,652 

;,rf! b18 Lund and 
Pe::cmo.nc·nt Crops 

P0rmanent Pccsturc 

2,691 

580 

Forest and Vloodlandl3,372 

Ocher Land l,G09 

1961-65 

2,983 

580 

3,046F 

580* 

13,372 13,372 

717 654 

1966 1971 

1976 

18,104 

17,652 

3,046F 

580F 

13,372 

654 

1976 

Tobl .• rea 328,759 328,759 328,759 328,759 

L<Jnd ;,rea 297,319 297,319 297,319 297,319 

;,rab1c Land :md 
Permanent Crops 161,998 162,720 164,440 168,880F 

Permmont Pnsture 14,293 14,910 

Forest and \'ioodlund58,207 60,280 

Other L:md 62,820 59,409 

1961-65 1966 

Iran 

13,260 

63,920 

55,699 

1971 

12,950F 

n.u. 

n.a. 

1976 

Total .~rec. 

Land .~ru?.. 

164,800 164,800 164,800 164,800 

163,600 163,600 163,600 163,600 

.~rable Land and 
Pl'ro:.aDGot Cror:s 15,358F 15,480F 15,753F 15,950 

Permanent Pasture 7,4~6 

Forest &. \'ioodlc,,,d 18,000 

10,000F 11,000 

18,000 18,000 

11,000 

18,000 

Othur L:o.nd 122,746 120,120 118,847 118,650 

Lao PDR 

Total L:md 

Land :.r~a 

J.r:liJl,: LJnd ~nu 
?ernancnt Crops 

1961-65 

23,680 

23,080 

900 

Forest ~ Woodland 15,000 

Pcrm'l.ncnt Pttsture 

CJlthcr La:1d 

850 

6,330 

1966 

23,680 

23,080 

850F 

15,000 

800* 

6,430 I 

1971 ' 

23,680 

23,COO 

950 

15,000 

800* 

6,330 

1976 

23,680 

23,080 

961F 

15,000 

800* 

6,319 
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T,,BLE J..V .14 (Contd,) 

1961-65 

13,159 

.nd l.rea 13,159 

•ab]"' f ~""' ·.:.d 
·rm:ment Crop::; 2,455 

·rn:ment Pasture 30F 

;her Land 1,940 

1961-65 

1966 

.131150 

13,159 

2,549 

30F 

e,1o2 

2,478 

1966 

1971 1976 

13,159 13,15C, 

1},159 1),159 

2,853F 2,9.?5F 

30F 30F 

6,85•)F 

1971 

mgo1ia 

ltn1 Area 156,500 156,500 156,500 156,500 

156,500 156,500 156,500 156,500 

rablG 1and and 
"rmanent Crops 683 885 775 950 

"rmanent Pasture 139,4G3 139,793 139,900 124,602 

orest & \'loodland 15,000 15,000 15,000 15,641 

ther Land 1,334 817 825 15,307 

Ma.ldive:s 

Total .. r0B.. 

Lo.nd :.re:a 

.• rso1c Lc:nd ::ml 
Permo.rt•.mt Crops 

Pc,rmcment Pasture 

ForGst ~ \':ooC:lo.nd 

Other Land 

~oto.1 ;.rGa 

Land ,.rca 

:.rab1;: Land and 
PcrrJanent Crops 

Permanent Pasture 

Forest &;/ood1and 

Other Land 
---·-------- -----·-·--- ------- --·. ·----------- ·-

1961-65 

ew Zca1tmd 

'ota1 :.rea 26,863 

,and l.re::. 26,867 

rab1e Land and 
Permanent Cr~ps 737 

'ermanent Pasture 12,847 

'crest &VIoodland 7,403 

lther Land 5,880 

1961-65 

?hilippines 

rotal •• rea 30,000 

Land J.rca 29,826 

r.rablG Land and 
Permanent Crops 6,807 

Permanent Pasture 812 

1966 

26,868 

26,867 

81':) 

12,827 

1971 

26,"'68 

26,867 

834 

12,680 

26,868 

26,867 

13,600F 

7,250F 7,0(JOF (,,750F 

5,971 6,353 5,668 

1966 1}71 1976 

30,COO 30,000 30,000 

~,826 29,826 29,817 

6,980F 7,272f 8,000F 

830F 700F fi65F 

Forest &Woodland 17,C5C 1G,9CCF 15!875 12,5CO? 

Other Land 5,157 5,116 5,979 8,652 

Pal<ist:m 

Land :l.rec. 

.. rab1c LaPd and 
Permanent Crops 

Pcrmnnc:~t Pasture 

Forest &\'lood1and 

Othur Land 

r Republic oi' !:orca 

.. rc.b1::; Lm1d :md 

Porm;;r.cnt Crors 

PeLm~nent Pastur~ 

Forest & Vlood1and 

Other LanJ 

1961-65 

3(> 

30 

3* 

lF 

lF 

25 

1961-65 

1966 

30 

30 

3* 

1F 

lF 

1966 

1971 

30-

30 

3* 

1F 

1F 

25 

1971 

1976 

30 

30 

3* 

lF 

lF 

25 

1976 

14,080 14,080 14,080 14,080 

13,800* 13,800* 13,800* 13,800* 

1,833 

2,000* 

5,435 

1961-65 

80,394 

77,872 

'17,874 

S,OOOF 

1,631 

2,000* 

lt,532 

5,437. 

1966 

80,394 

77,872 

19,692 

5,oooF 

1,980 

2,000* 

4,475 

5,345 

1971 

80,394 

77,872 

19,279 

5,000F 

21 024F 

2,000* 

4,450F 

5,326 

1976 

80,394 

77,872 

19,420F 

5,000F 

1,838 2,0&4 ?,720 2,857* 

53,160 ':-1,096 50,£l73 50,595 

1061-65 1966 1971 1976 

. 9,84D 9,1348 9,848 9,848 

9,81~ 9,819 9,819 9,819 

2,133 

7 

6,663 

1,·)16 

2,293 

1J 

6,656 

852 

2,271 

18 

6,628 

902 

2,238 

18 

6,628 

93-5 



Singapore 

1'otal Area 

Land !•rea 

.lrable Ler.d and 

1961-65 

58 

57 

Permanent Crops 13 

Permanent Pasture n.a 

Forest & 1/oodland 4 

Other Land 40 

Thailaad 

Total i.rea 

1961-65 

5~#)0 

51,177 

.rt.rablc Land fuld 
Permanent Crops 121 639 

Permanent Pasture 308* 

Forest & Woodlcnd 24,070 

Other Land 

Cook Islands 

Total urea 

Land .~rea 

Arable Land and 
Permanent Crops 

Permanent Pasture 

Forest &. V/oodland 

Other Land 

14,160 

1961-65 

23 

23 

10 

8 

5 

1961-65 

Gilbert Islands 

Total ,;.rea 

i,r-able Land and 
Permanent Crops 

Forest ~ ".'/oodland 

Other Lar,d 

71 

71 

39 

2 

30 

1966 

58 

13 

n.a 

1966 

51,400 

51,177 

12,365 

308* 

1'.171 

58 

57 

10 

n.a. 

3 

44 

1971 

51,400 

51,177 

13,939 

308* 

- 358 -
ThBLE n.V.l4 (Cantu.) 

57 

8 

n.a 

3 

1976 

51,400 

51.,17? 

17,650F 

308* 

.~rab1c Land and 
Perm2.rwnt Crops 

Permanent Pasture 

Forest & Vloodland 

Other L:md 

Viet-Nalil 

Total .• rea 

:.rable Lam: :!nd 
Permanent Crops 

Permanent Pasture 

23,100F 21 1 800F 20,950F Forest 2. Woodland 

14,904 

1966 

2; 

23 

9* 

6 

8 

1966 

71 

71 

41 

2 

28 

15,130 

1'171 

11 

6 

6 

1971 

71 

71 

2 

33 

12,269 

1976 

23 

23 

llf 

6 

6 

1976 

71 

71 

36* 

2 

35 

Other Land 

1 Total ;,rcLi 

Lctnd Jlre:a 

.~rab1d Land :~nd 

Pcmanent Crops 

Per~an~nt Pasture 

I Forest &. l'ioodl:md 

I Other Lund. 
1 

i 

lllauru 
\Total drca 

\ !Jan d ~·, r·.) a 

!other Land 

1961-65 

1,737 

213 

3,453 

1,066 

19bl-65 

32,956 

32,536 

5,047* 

4,916F 

196G 

6,561 

6,47'~ 

1,8?5 

330F 

3,325 

1966 

32,956 

32,536 

4,814F 

4,870F 

19?1 

6,561 

1,979 

439 

2,899 

1,157 

1971 

32,956 

32,5~6 

5 1195F 

4,87GF 

1976 

6,561 

6,4?4 

1,979 

439 

2,899 

1,15? 

19?6 

32,956 

32,536 

5,600F 

4,870F 

13,520* 13,320F 12,220F ll 1 300F 

9,053 

1961-65 

1,827 

1,827 

213 

73 

1,177* 

361+ 

1961-65 

2 

2 

2 

9,532 

1966 

1,827 

1,827 

10,251 

1971 

1,827 

1,827 

204 225 

65 65 

1,185* -WB5 

373 352 

2 

2 

2 

1971 

2 

2 

2 

10,766 

1976 

1,827 

1,827 

23H 

65* 

1,185 

346 

1976 

2 

2 

2 



1961-65 

w Hebrides 

1ta1 i.rea 1,476 

md .. rca 1,476 

·able J..and and 
'errrnnent Crops 02 

)rraanent Pasture 25 

lrest & Wood1und 16 

~her Ltmd 1, 353 

apuu New Guinea 

otd J.roa 

:11.d 1~ren 

1·o.h1e Land nnd 
Psr:uo.ncn~ Crops 

'Od'r.lanent P·1sture 

Other Land 

1961-65 

46,169 

45,171 

?:09F 

6iJF 

1966 

1,476 

1,476 

CJF 

25 

16 

1,347 

1966 

46,16<) 

45,171 

3!1.5F 

71 

8,361 

1')71 

1,476 

1,476 

951" 

25 

16 

1971 

46,169 

45,171 

348F 

101 

36,4211 

- 359 
TABLE A.V. 14 (Contd.) 

F76 

95F 

25 

16 

1976 

46,169 

45,171 

353F 

llOF 

36,424 

,Hioo Isbnd 

Lund ;,rca 

1irable Land and 
Permanent Crors 

Permanent Pasture 

\ Forest & ·:loodl::md 

lothoc L~d 

Samoa 

Total .. re:>. 

J.rable Land and 
, vrrmnent Crops 

Forest F, WoocU::md 

Other L:md 

1961-65 

26 

26 

20 

5 

1 

1961-65 

286 

285 

59 

5 

103 

30 

1966 

26 

26 

20 

5 

1 

1966 

286 

285 

63 

6 

184 

32 

1971 

26 

26 

19 

1 

5 

1 

1971 

286 

285 

63* 

6 

17Cf' 

46 

1976 

2E: 

26 

19* 

1 

5 

1 

1976 

286 

285 

64F 

12 

159 

50 

·-----------------------...-------------------------
1961-65 

.r::::.LLe L:;..nd and 

'vher Land 101 

1966 

2,754 

...>+f 

39* 

2,560 

101 

1971 

2,845 

2,79> 

54F 

2,560 

:..o1 

1976 

2,845 

2,754 

54r 

39* 

101 

----------·---------- -------, 

n+-',or Land 

1961-65 

3 

3 

1966 

3 

3 

3 

1971 

3 

3 

1976 

3 

3 

SOURCE: F /, 0, Production Yearbook 1977, pp. 51-55. 

Total ·"re::: 

Lnnd :~ron 

.hrable Lo.nd . .::nrl 

Perm:mc:nt Crops 

Forest & \'loodb:ld 

Other L'lnd 

Notes: 

1961-65 

70 

67 

h9F 

2 

11 

5 

1966 

70 

67 

50F 

2 

ll 

4 

1. * = Unefficial figure 

2. F = F A 0 EstimGted 

3. 1,000 Hectares 

1971 

70 

67 

53 

2 

J 

4 

1976 

70 

67 

53 

4 

8 

2 



Table A.V. 15 

IRRIGATED AREAS, BY COUNTRY 9 ::..9€)9 

Country Total Area Area Proportion of Proportion Proportion of 
Area Cultivated Irrigated Cultivated of Irrigated Irrigated Area 

Area to Area to to Cultivated 
Total Area Total Area Area 

(miJlions of hectares) (Percenta e) 

1. Afghanistan 64.750 7. 770 0.813 12.00 1.26 10.5 

2. Australia 769.500 13.961 1.271 1. 81 0.165 9.1 

3. Burma 67.058 8. 715 0.753 12.88 1.12 8.6 ' 

4. China 956.100 109.354 74.000 ll.lf4 7.73 67.7 

5. Democratic Karapuchoa 18.100 2.500 0.074 13.81 0.40 3.0 

6. India 327. 63L, 137.91 37.640 42.0 11.5 27.3 

7. Indonesia 149.156 14.000 3.797 9. 3LI 2.55 27.1 

3. Iran L64. 800 6.843 3.107 {f .15 1.3':7 45.4 w 
a-
0 

9. J3nan ~6.966 5.996 'i. 390 16.2 9.17 56.6 

10. Lao PDR i-3.680 2.000 C.C23 8. 1!5 0.097 1.15 

11. Halnysia 33.263 3.458 0.239 10.4 0. 72 6.91 

12. Nepnl 14.080 2.023 0.059 11+.37 4.2 2.91 

13. New Zenl1nd 26.868 0.809 0.081 3.02 0.3 10.0 

14. Pakistan 94.671 21.770 11.971 30.39 12.65 41.6 

15. Philippines 29.968 8.296 0.960 27.65 3.20 11.57 

16. Republic of Koren 9.850 2.312 0.763 23.47 7.75 33.0 

17. Sri Lanka r...561 1.665 0.333 25.38 5.07 20.0 

18. Thctibnd 51.400 7.300 1.900 14.20 3.70 26.0 

19. Vietnam 17.326 2.750 0.269 15.87 1.55 9.78 

20. Fiji 1.827 0.280 15.33 

Source: United Nations, The )emand for Water, Water Series No. 3 (1976), pp. 83-84. 



' 
1970 I 

i 

1. Australia 101 I 
I 
I 

2. Bangladesh 690 I 
3. Brunei 2 

I 4. Burma Lf32 I 
5. China 8255 I 

) 6. Democratic 
KaffiJ4!JChen 52 I 

7. Hong Kong 135 

f~. India 1756 

9. Indonesia 1229 

] 0. Iran ?.6 

11. Japan 9367 

] 2. Lao PDR 20 

J 3. Malaysia 300 

] L,. M1.ldives 35 

J 5. Nepal 2 

16. New Ze.-Iland 59 

17. Pakistan 176 

18. Philippines 1031 

19. Republic of Kore.a I 843 

20. Singapore 18 

n. Sri Lankn 9" 0 

22. Thailand 1444 I 
23. Viet Nam 817 

I I 

Table A.V.l6 

NOMINAL CATCHES OF FISH, CRUSTACEANS, MOLLUSES ETC. 
(000 metric tons) 

1971 1972 
I 

1973 1974 1975 

111 124 130 138 109 

740 818 820 822 823 

2 2 2 2 2 

443 453 463 434 485 

6880 6880 6880 6880 6830 

77 87 •. 85 85 85 

127 135 128 139 151 

lf352 1637 1958 2255 2323 

1245 1270 1265 1336 1390 

24 20 20 20 20 

9950 10273 10748 10805 1~524 

20 20 20 20 20 

326 315 374 442 377 

59 I 32 34 38 28 

2 2 2 2 2 

66 58 66 69 64 

175 211 236 190 195 

1116 1220 1304 1371 1443 

1073 1341 1684 2024 2134 

15 16 19 19 13 

85 102 101 111 125 

1587 1679 1679 1516 1553 

888 978 1014 1014 1014 

) 

1976 1977 

111 129 

526 835 
') 
<.. 2 

502 I 519 

6aeo 6?ao!/ 

85 85'Jj 

15~~ 1St 

2400 2540 

1483 1545 

20 zo1:/ 
10662 10733 

20 20 

412 499 

32 27 

2 zl/ 
76 110 

206 248 

1393 1511 

2405 2419 

1(; 1r:; 
' J 

136 139 

1660 17/8 

1014 1014_!_/ 



I 
TABLE A.V.l6 (Contd.) 

j I 
j 

1970 1971 1972 1973 197l: 1975 1976 1977 

24. Fiji 

I 
4 4 5 5 5 5 5 8 

25. New Hebrides 8 I 8 8 8 3 8 " u!' 0 

i 

26. Papun Ne\v Guinea 23 

l 
38 33 57 66 47 65 40 

27. Solomon I.slrmds 1 6 9 7 12 9 19 16 

28. 
. ; 

Trust Tern.tory 
of the Pncific 
Islands 1 1 1 6 3 2 6 5 

Total 
I 

2(.925 I 26920 ?.77 34 29115 29746 29847 30604 31305 
I 

J.j Estimated 

Source: FAO, Yearbook of Fishery Statistics~ 1977 (Vo1.44), pp. 17-18. 



Country 

Afglle.nista.n 

Australia 

Baneladesh 

Bh\lte.n 

Brunei 

B\U.'tl.a 

China 

Cook bla.nds 

Democratic 
Ka.mpu<:hea 

Fiji 

' Gllbert Island• 

Bons Kong 

India 

tndonesia 

Iran 
Jax:an 

Lao People'e Debe
. .cratic Republic 

Male,rsia ..... . 
h&Jdives 

Mo_r.golie 

~ 

Table A.V.l7 

CObil·i&lCIAL PRIMARY z.KERGY RESERVES I.i.f COtnfmits OF T"liE ESCAP RZGIO~l 
(in millio~s of metrie tons ot coal equivalent) 

•, 

,, 

----------------------------------------- ·--- ... . . 
- · · ·at · - e./ a./ y c I 
~al coal - Crude oil - Natural eas - uy~~ power Uranium -

In place Recoverable Recoverable Recoverable Assessed P.ecov~rable 

- --------~---~----~~ 

a; M 19 -168 
204.800 d/ ll9,624 d/ 427M . '464 y 

lll 

136 ~/ 2 lt:. d/ ~ ul -

lp49l 517 
UA. UA 

292 
1;4 liA 8 

' 
1,000,000 lfA 2,531 

.. ... 
- -.. 
M!/ . 600 y 81,9b5 

15.000 ~j 5,000 y 2.~40 

335 '!(A . 13,039 . 
7,&31 916 .5 . . 

~ ( . •·· ,'·' ; _..., .... 
1 :: .. . .... : :.: . .... -

4oO d/ ~3y 286 ~ 

-
f(A UA · 

291 

402 
~ 

• i 

'. 615 . i 

~- : .. ~ 
. ' .; 

-i· ~ 

--.. 
I~~-

,-, 
., . I' .. 

; 

.126!1 
, .. ~zr ~ 
·7,607 

-15 

... : :; 
' ' '. 600 y 

. . . ,/ ... 

--

40 
65 !Y 

.1~)84 

.8,118 

175 E.! 

1.722 

~.! t-' 

· n:5 9.1 
230 

800 
' .. ~ . .. 

277 
16 d/ 

--
;NA 

NA §:_/ 

..: 

·-
NA 

. ~ ·-

190 

+ 

I ; 50 
! ,/" . 

. ' 
01--
,, 

1 '-
,•i 

w 
(t1 

·w 

Ot 



Country 

-Jauru 

i.''ICpe.l 

liew ZealarA 

Pakisto.n 

Papua l.ie• G.tiner 

?hlli:t>pines 
' 

ne~ublic 0~ Karla 

Singa:;..10re 

Solomon ls,_ands 

& i Lanka 

Tonga. 

.Trust ~erritory of 
the Parit~c Islands 

'luvalu 

Viet 'ilam 

a/ 
Total coal-

In place Recoverable 

i.IA 1iA 

799 119 

l,t>Ol. 187 

d/ 100 --- 60 ~ 
1,657 622 

79 

·-

Crude oil !f 
Recoverable 

47 
36 d/ 

. d/ 
NA-

natural gas a./ 
Re.::overable 

231 

579 ~/ 
43 

7 

:158 d/ 

Hydro rover !!1 
A'3sP.ssed 

2,6'30 E! 
339 

6.46 

740 

27lJ y 
61 

29 
.- 412 E) 

~I 
Urs.ni mn -~-

Recoverable 

~---~------------------------------~-~-,-~------

. Sources: . ~ i-lorld Energy Conference, Survey of Energy Resources, 1974. 

. . . , .. !!_I Electric Power in Asia and the Pacifi_c:_. 
. .. 

· _-:} Uranium Resources Production and Demand, OECD-IAEA,. December 1975. -. · \ 
- Y U}:d.ated information supplied for the J.:;xpert t-lorking Group on i:negy- :Pl.a.nn:l.ng, 15--21 Aug!.l.st 1978. 



.. ~ . ,. 
; .. :; " '. I 

... ----... -~-;-:----- ,_ 

·'. 
* •• --

? -yo ... • -f~ ~ 

,. 
' ... ': 365 .. _ ·,_ 

. ' r;.,• •. 
·, 

~ 1!2~~ United Nations convereion factors tor reserves of unspecified heating capi!cit~·; 

Standard coal 

Crude petrolel.ml. 

Naturs.l gas 

. . · 7 ~ 000 Kca.l/Ke; or 21' 1 750 D'ID/Kg or 29 ~ 3 ~p/~g 

i. 33 barrels or 1 to.n 'l.li 1. 47 tons sts!lti:'>rd coal 

1.000 m3 or 35,1+00 cu f't ~ 1.21 t..::,:r;s stal'li~ro~c 

(' ,\:, 

sydroalectricity l kW at. 0,6 los.d fa.~tor tor 50 J'<!8r;: '"': -:,;;:, 3 ~;:";;r, stiu'i"ltlri.!. ·:1><>...;_ 

Ure.nium l ton ne.tu.ra.l ure.niuro. = C, 500 tor.r e.'l.!.:.Jr" B..t'>.i co& l 

' 
Adapted from ESCAl' Working· Paper NR/WG}!EPP /1. July 1978 (Mimeo). 

> 

:l 

""' . . . . 
• j. 



Table A.V.l8 

Pl\OOOCTION AND CONSUMPTION OF' J;ttF.RGY IN CO.IN'f£\IF:S OF' fHE f:SC:AP nt.OION 

{in m1111one or ~otrla tons of. cool oqu1vulont) .J ----
Produot.t on Tnvlo Consumpt1 on 

Fucl\J<)' ,.,. 

------- ... _ .... ___ .. . rr:·.:<'n·l 7(> 

F'u~l:rood I 
Country Yoar 

SoHti Liquid Natural 
llyoro and Totnl 

'iotal Tc-tnl SoHd Liquid tlo.turo.l 
i!ydr·o t\11•\ Tot~J.l T)r -t;oi. 1 

(',r n:.uiTJnd 
na~ lco.r c crn:o~Grcl nl l:''.l'llCttf' ot.nmcro1a1 e ... :.rr•r.r7' r.J 

fuels fuols ga.s 
olo~k·lri·ty 

l!:•pvr· t.n ;:eport.-; fuols fuols C,tl.ll 
cnot·gy clcotrt ri. i,: '!nr,.r i'./ l;fl'.'l'f. 

----------~- .. -------~---------·- ---·~·--.. ----- -----.- -~~--..... -. ..--~-~·- -~-

f c; n.o.ni sto. n 11/2 . o.rt; - 3·~!i o.oG J.;Jii ).}7 - 0.07 0.4/ (',(/, o.o6 oJ>; l. _,~., ~if)'· 

1973 0.1'2 - 3·73 <'.OS ).91 ).1_:1 - 0.12 0.52 0.09 o.o~ o./G J..-i..·, ~ •• r-
'J• 

. 19711 0.12 r'l,Ol 3·92 0.06 4.11 3<15 - 0.12 O.tl) o.tJ C.( 5 o:;r:. ) 'lji : ,~)r 

1975 0.15 0.01 3·95 o.07 11,17 J.~n - !J.l:; 0.5? O.l) 0":17 o.i\g j 'I~~ -' ... '(i 

19/'6 0.) 6 o.c1 3·38 o. 0-> J.62 2.81 - (),) 6 0.5) o.o5 G.C~ 0.81 ~J!~ til 

1977 o.:zo 0,01 J.29 NA rlA 

lt:s+!1!!Ho. 1972 62.;39 24.78 lf,o6 l,L6 97.69 19.60 - 3!J, J2 3~·25 11,06 l.h-~ 'fJ.W) r:.;,:; ,, 

_1,73 6:;.6, 29.85 5.21 1.48 100.17 22.22 - )5.02 )6,25 5.21 Llt8 /7-95 0,)4 
( 

19'/4 66.58 29.65 5.74 1.67 Iolf.2l.: 2!.15 .. J7./6 37 .9') 5 .:/1! l.C7 8J.O? n.<;~ 

1975 69·99 Jl.78 6.39 1.87 llO.oll 25.66 - ;!l. 35 'Jl./6 6.J> 1.87 84.JH o.ln 
19/6 78.0) :32 .;8 7.54 1.92 119.86 29.03 '· 41.69 39.68 7·54 l.;n 90.8) - ,ii, 

l'fli 81.89 33·15 8.57 NA ·NA 
I 

'lnngla.dosh 19/'2 - - 0.77 0.05 0.82 - 1.)2' 0.1!) 1.13 o.n 0.05 2.14 ~,JII 1~' 

1973 - - 0.91 o.os 0.96 - 1.)9 o,t413 o.,l 0.91 0.05 2 .yl) 3·38 11!', 

1974 - - 0.95 o.o6 1.01 - 1.18 O.JS o.s, 0.?5 o.a. 2 .1? J.42 ).r; 

1975 - - o.63 o.o6 o.69 - }.119 o. Jll 1.15 o,6J o.~ ?..16 ;.50 H· 

lr76 - - 1.07 o.o6 1.14 - 1.4, 0.)_3 1.16 l.cr; o.o6 2.6) 11..\ ~-

, 1'//7 - - 1.09 tlA HI. 

:arur.o1 1972 - lJ.Cf/ o.64 - 1).71 13·21 - - 0.10 o.tw - o.so 0.02 

1':1/'J - 16.34 J·'fl - 1~].71 16.10 - - 0.10 1.51 - 1.~1 0.02 

1974 ~ 1').75 6.52 - 20.26 16.02 - - o.u :.!.13 - 2.2lf 0.01 

1m - 1').84 8.51 - 22.)4 20.()5 - - 0.12 2.16 - 2.29 0.02 

1~ .. 14.94 11.02 - 25.,, 2').lf4 - - 0.12 2.40 - 2.52 NJ. , tP 

lrt/ .. 15.00 u.o, - 26.0) 



-- --~ 

Produotion 

'totnl 

Ot'llfllt'I"Oiol 

flncrp,y 

Countl'y Yllnt' 
Solid l,iqu1d Naiurnl 

Hydro nnd 

rmolonr 
fuolll fuols IYl" Ol!!(!i.riotty 

Tro.do 

Totnl Total 

<~xports importe 

Solid 

fuols 

Conmlll!pUcm 

L1quld Nn1Urnl 

{'uoll; tne: 

Hydro nnd 
rudcu.r 

oloo k1r.1 'ty 

Totnl 

t'orm~r.roio.l 

Nltl!'I:Y 

F\Jnlvod 

(IQI'I!'J1!lQd 

f'H·hl't':~ 

P"*t~c~1 i•tot 

of t · · . .c.i 

0 tf!\i";l ~:"~ •' J 1 f: 

onor·~ 

-----------------~---------------------·---~---------~-----------·-~-----~--·~-~-- ·--
llur' r, H72 0.02 1.42 ().02 0,06 1.52 - o.n 

'1,73 O,Ol l.h? o.o3 0.(16 1.5J 0.17 -
1974 0,01 1.41 o.o.3 ('.(6 l.Sl - o.r:f! 
1975 0.02 l.'!J n.Ol 0,(6 1.51 (.l,J?. ~ 

1976 0.01 1.71 - o.o6 1.78 (1, ?7 ~ 

1971 0,(<2 1. 91 - w ,fl NA 

ChiM 19/2 4on.oo 6).11! ;.lw u,~ 470.59 6.75 -
1973 ~30.0(\ 75·:'•11 J.77 4.24 513.)5 9·59 ~ 

19/l.i li50.DD 95.55 4.00 '<.Jl 55:<·"~ 16,?6 -
1975 470.00 llO.Z5 4.66 4.5) 58;t.46 2S.46 -
1 'f}6 ~~[lo.oo l7li.J5 5.72 l!.6l 614.78 24.72 -
l'lfl ;oo.oo 139.65 5.86 l'U. liA 

C Hk I slu.nds 1972 o.Ol 
19/J 0.01 

1974 0.01 

1975 o.ol 
1976 o.ol 
19/7 

bcm,er~t1o ~umpuohca 1~172 0.18 

1973 IM'J 

1974 O.lJ 

1975 O.lJ 

1976 0.13 

l'f77 

fiJi 1972 0.27 
1~3 0,24 

197\l O,Jl 

lrl5 0.2, 

1!}76 0.2) 

1m 

0,14 1.50 0,02 
o.oa l.ZO o.OJ 
0.17 l,)ll 0.0) 

0.2J 1.10 0,01 

0.22 1.21! -

3~.9.50 ' 56.64 3.40 
IJ29.J? 66.ll ').77 
41tii.B/ , ao.cq ll.GO 

468.81 85.7) 4.66 
478.90 10l.o8 5.22 

- o.ol -
- 0~01 -
- 0.01 -
- 0.01 -
- o.o1 ~ 

o.Ol o.l6 -
- 0.2,3 -
- O.lJ -
~ O,lJ -
- 0.13 -

- 0.27 -
- 0.21! -

t.Ol 0.,30 -
o.o1 0.27 -
o.ol 0.23 -

t'.Of 
r- I' c,G 

o.o6 
\J,(~ 

c.fo6 

ll, Jl 
4.4~ 
t1, 51) 

4.80 
4.b6 

-
,-
-
-
-

-

-
-
-
-
-
-
-
-

1./; 
1. }6 

1.1)8 

1.39 
1.1)1 

46~.84 
5C)./f. 

.'.i37·5':' 
;6t~, 00 

590.(1{, 

ll, (11 

Q,tJl . 
0.01 

0.01 

u,Ol 

o.Hl 
0.2). 

C.l\ 

l.l~ 

0.1J 

0.2'! 
0.:?4 

0._31 

0.2, 
0.2) 

lJ,5? 
h.61l 

f{) 

)!',\ 

h./~' j,' ;' 
lL ~.-r5 .,:,? 

Nil l; I 

'P ~1 
,- '~ J' ... 

1h., {'Jt 

'11•.75 
3~lt5(1 f\ 

>lA ;·;, 

0.95 5?! 

O.J6 h; ' 

n. ;;"9 7( 
1.01 T: 

NA !;;, 



Count:cy 

tlb<trt lalo.n4a 

fc;r.e lo'* 

lr1•lio 

In.lvnoJdo. 

lrM 

Yoo.r 

1,72 
1,73 
1?74 
1?75 
1?76 
1?77 

l<f/2 

l!f/.3 . 
1974 
l<fl5 
19?6 
1'117 

1,72 
l?/3 
1~4 

lrf5 
1976 
1977 

19'!2 
1973 
lr?4 
1975 
l'/76 
l~'/7 

1~72 

l<fl~ 

l<fll~ 

1,75 
1;176 
1'1!7 

'! 
-~ • t 

... f .. 
• • J.~ 

-··~ -i .. / 
~ .. ~- l 

~-

~ ~~ 

; . ' 

t'roduo'Uon Tr~o Conaillpti on 

· Hydro ®I! fotcl H1Jiro ond 
Liquid Kntural . toW 'fotnl Solid L1qu5,d No.tural 

moloo.r o~llloro1ul moloo.r 

I 

,.ctcl 
OCIIDW011.\l 

FUolvood 

unauac:>d 

fUelvocxt u 
poroontnJ1l 
cf to't(!: 

C OI%,11JH! r 01 '" l 
Solid 
f\Jole fuole gns export&! 11hpo-rt.B 1\tds f'uole fPl8 

. clootrlo1ty OIWI"(D' • olootrlotty ·Ol'lllrl)' onor(Cl 

76.67 
78·'!/ 
as.oo 
,c;.tll 

102.16 
. ~,. 75 

10.84 
1o.sa 
.11.01 

12.18 
l2.7J 
1).1}6 

... 

o.85 
0,82 
o.9t) 
1.2~ 

1.52 

1.76 

0.16 79·70 1.6) 
0.15 9b.43 l.o6 
0,16 ~,.23 1.50 
o.n ~.2? 'J.fJJ 
o.19 1o;~.'o8 4.)6 
0.20 ·121.69 s.oo 
1.00 
l.QS 
1.20 

1.00 
0.90 
0.65 

1/2·~5 
~t:n.o1 
441.;. 91 
,~.47' 
4)5./8 
1ns.21l 

2).8' 
26.66 
2'}.72 

2?. :;3 
)0.1? 

)0.?2 

:;.49 
,3.86 
3.70 

, 4.1.12 

4.68 
HJ. 

0.16 

0.19 
0.2 2 

0.22 

0.22 

NA 

o.48 
o.~ 

o.q2 
o.42 
o ... , 
N.\ 

;;1.64 
,...:t) 

100.{5 

114.62 

121•0? 
~u. 

81.66 ,,.s; 
lOl.lO 

'11·79 
11;.8; 

NA 

'J'/1.68 
461.10 

4?6.25 
426.22 

467 .)6 
Nl 

"" 

65.57 
62.26 
81.12 

72·7'• 
6:),112 

~7.)5 
1!24.9? 
4)4.?5 

)81-'l'J 
417·5, 

0.01 
0.02 

0.02 

0.02 
. 0.()2 

4.26 
4.4, 
5.14 
4.92 

5·75 

16.713 
18.16 
1S.?2 
12.94 
11.83 

o.o1 
0,02 

. 0.02 

. 0.02 

0.02 

0.03 4.24 
o.o2 u.1.t2 
0.02 5.1) 
q.ol 4. 90 
0.02 ;.74 

n.BB 
7?.fl5 
84,1~2 

9}.64 
97.93 

26.41 
27.66. 
27.60 
28.29 
26.80 

o.85 
0.82 
o.96 
1.22 
1.52 

0,20 14.10 1.6) 
o.1; 16,16 1.o6 
0.17 18.09 1.50 
0.23 21.52 '3·rll 
0.21 25.64 4.)6 

1.00 
1.05 
1.20 

l.OO 

0.90 

16.01 
1,.66 
22.17 -
26.;6 
)0.64 

12.64 ' 
15.02 
17.51 
16.43 
17.?4 

).49 
s.B6 
3·70 
4 .lt2' 

4.6f! 

0.16 

0,19 
0.,2 
0.22 

0.22 

o.IW 
0.:35 
o,t;2 

o.42 
o.4, 

o.o1 
o.m 
v.02 
0.02 
0.02 

4.26 
~.4;) 
?·l4 
4.92 
?·75 ·. 

l.o8.62 
112.41 

u6.67 
12?.)6. 
1)2 ,;~2 

16 .O? 
1·1.s7 
l,.?tJ 
~;.os 

)0.4) 

30·3~ 
)6.11 
41.~ 

41t.4~ 

4'J·77 

.. -~----

26.so 
z6.,e 
n.s4 
28.62 

!U 

26.00 

26.7} 
2/.~) 

'L7·75 
IU. 

0.25 

0.2? 

Oi50 

0.50 
N.l 

~4 

14 
ilt 
~3 

!'!A 

162 
~52 

J'j6 
Hl 

liA 

1 
l 
l 

l 
tu 

l 
( 



--------
Prori'Jcti on Trr;.i" C on!ll1mpt1 on 

Fun)w< .] Olf' 

~-- ... ··--
__ .... _ 

·------~~----.. --- l'.P'llwo•.·t~ 
J•' 7~c' t,' pn 

Cmmtry Yenr 
Liqu1 d Nnturol 

lly!lro nnd T<>I<Jl 
Toirll Totnl I.iquid 

Hydro reno Tct::ll nf t r 
Solid :;flu d Nr,.iural ':(Jnf"UFl""ii 

11\lt'!l'lur C''~~'"'01'c1nl 
fuels 

l'lllolt-.~,r annm :r~i:·l (" .: .... rr-.~r- ) q] 
fuels fuols gr..s o:xport" irnport.s fucln fl'\11 

cl <'<" tr1. oi ty "11"l'f"Y ol co trl oi t.y nnnrpY , t!l I 

-----·---------- .... ·---.... ·~· - ____ ,......,.._ ___ ,..,..,._~--~•·_.......,._.....~- •·-~ _ .... --- --~..--•·-- _-...,.. u.,.._, -··~- . ....;... 

J· pr~n 1972 28.1) 1.08 J.70 l? .01 1;11. 9~ - )12. 92 ~'5· 55 :z/',6. ?7 c;. 'J'} l?. '•] :~/0.77 n_:L.-: 

1973 2?.44 l.t'(i 3·94 )G.o4 ':17 •119 )1111.15 80J·7 ~77 .?li 7-.lQ 10. ,·lr ll?5 .Ill! (!~ fi 

19711 20. )6 1.1'7 _1,92 J 2 .8':) JA.19 - ril<. 33 85.59 Jl J.ll 9-';'3 l?.fl<> il?? ,t;? H. ~ ( 

1975 19.02 0.']1 3· /'J lJ.7C J7 ,lilt - 366.?8 80.T i'J7 .Ill! l 1.A7 11./l' ltC'J~72 r·.;G 

1976 18.41 o.P; 3·79 1•· .n )8.21 - l;>(J( ?fl.9i' ')0(,.74 1!1,1'5 J r .n ltlt+,::.; '' 
1977 18.14 o. 91 lf,l q NA lOA 

L· o l'f'0l'l'''s DC'mo~rntio 1972 - - - 0.0.1 0.03 - \),?:( - e.25 - (), (1} o. ~'') n ~ ·; l ~' t~ 

i'•<AJb11c 197.3 - - - 0.0J 0.0'3 .. P,?) - o. 25 - O.fll n.:t!; 0.'71 -;·1 

1974 - - - o.o3 o.o; ,. 0.111 - 0.?(1 - 0. 1'11 (•, 71 ('' :11 1li' 

1975 - - - 0.0; o.o; r.lf~ - (\,?. (l - n.l11 (1.?1 (\ l> ~ :: v: w 
1976 - .. - c.nq ll,{l) O.lf - o.?.c '', n~ O.?l ~-!f .. I· "' "" 1'117 - - - liA llA 

~!, 1nyP1r> 1 ,-;2 - 6.52 O.lJ O.ll! 6.78 - o.n o.o1 7,oq 0.10 G.lll 7.55 1.2il l 

1973 - 6. '111 o.J? (i,ll< 6.(4 - 0.77 0.05 6. 91 O.J1 0.111 7 .in l. 11 l 

19711 - 5.70 0,10 ll.l:l 5. 92 - i .61 r•.o6 7.04 O.JO o. 1? 7·53 t.yl 1; 

1~5 - 6.8R 0.11 0.12 I .n o.rJ, (1.05 6.57 0.11 ('.12 7.05 1. 1~7 1'' 

1976 - n.f\o o. 12 (1.12 1 ~.oil ''· 4~· - {1.05 7·13 0.)2 (), l? ;.67 NA t•, 

1977 - 1).00 0.12 NA N/t 

11r'"!r;ol1 n 1972 o.B:z - - - o.B2 - o.l16 o.~i o.47 - - 1.?8 o. ;l• 7 

197'3 0.85 - - - 0.8) - (). '~7 ().t15 0.47 - - 1.:-J? (J, •'• ::-• 
1974 0.91 - - - 0.91 - ().56 0.91 0.56 - - 1. 1~7 o. :>lt .. 

' 
19'/5 1.01 - - - l.(ll - o.s7 1. 0? 0.56 - - l.S'.l ('._;II I: 

1976 1.10 - - - 1.10 - v.OI 1.10 o.6J - - 1. 71J 11;, "' 1977 1.26 - - - 1.26 

Nc. ·ru 1972 - - - - - - r•. ()I~ - o.o4 - - o. oJ.; 
1~3 - - - - - -· o.olf - o.o4 - - o.oli 
1971~ - - - - - - 0.05 - 0.05 - - 0.05 
1,75 - - - - - - o.os - o.os - - 0.(15 

11/6 - - - - - - o.os - 0.05 - - 0.05 
197? 



-
' 
.. 1.."- • ~ . ... .. . .. 

. ' .. . 
i·. . .. . ....... 

' 0 ' . .,.,. ·.: . ,, ' ' . ~ 
!:. ' ·::.·-: .. '~~ ... ·' ·: ~ 

t ' 
.. . 

. , . , · Puol\Oeod ~ 
Praduot1 on Tl"Qdo · C6niiUllllpt1on - 'uolvoc.d 

pnroon1t· ·~ 

Country YoQl' Hydro nnd 'fo1.(41 
fot.o:f . 

I i17dro Md fotal ~:~t totr.: 
Solid l.iquicl flo.Uirnl . 

~oleo.r O':li~Uliii'Oicl 
fotol So:Ud Liquid Nt:.~rnl i!PniJ\IIilC:i 

l'l.lolOIU' c-.m(!!'ohl ll-~Cll'C·;· .1 
fuob t'u!lls .gus. llXpoi"tll tmport.a tuola 1\tola it" II 

ol oo trioi i.)' ;morgy olootnotty on orgy (II" '!I' g) . •.--;w.~·~--~-. 
''<o 

lcp.al 1?{2 - - - 0,01 o.ol - 0,16 o.oz 0.14 - Oe9l 0.17 2.18 1 ,za.· 
i~t; 

. 
~ - ~ o.o1. 0.01 - {l,llt 0.01 0.12 - Q,(Jl 0.15 :2.18 l ,45. 

19"/4 - " - O,Ol o.ol - 9.1) 0,01 0,12 - 0.02 O,llt 2.18 l, , ... 

1975 ": - - 0.02 0.02 - 0,1:: O,Ol 0.11 - 0.02 0,14 :1.18 1 • 5); 

l<f/6 - - - 0,02 (), 02 - 0.12 o.o1 O,ll - 0.02 '0,111 NJI KA 

1'177 - - - w. NJ. .. 
~C'of l OO.l Q.r\4 1972 1.?8 o.n 0.,32 l.68 1!,19 - 5.03 l.J? ,.22 0,)2 ' 1.88 5'·22 l).l) 

1?7) ;t,O) v.24 0,_39 1.88 11.53 - 5.50 2 ,()2 ~.74 0.;19 1.86 lO.O) o.oc: 
l'f/11 2,11 0,24 o.41t . 1,;,(1 4.69 - 5.,, 2.12 6.22 0,44 1.90 . 10.66 o.o6 

~ ' 1975 1.98 o.n o,117 . 2.23 11,&9 ~ '),16 l..'jf ;.;a o.47 2.23 lO.O) o.t-6 
1)'76 2.03 0.71 1.27 l.9, 6.00 - ;. 35 2.02 6 .w 1,27 1.99 n._,5 NA NA ·.;:; ..... 
197? 2.02 l,oll 2.1'/ m MI. 0 

P<..i<htl.>n ' l')'/2 0,68 o.67 ~.eo · o.4? 6.b4 ~ 4,1)3 o.n 5·l2 4.50 0.49 H.37. .1.?, 1' 

1?73 0,84 0.64 ;.84 0,5'.l 7. :n ~ 4.Js D.90 ·it.~l 5.84 o.6o · 1:2..26 2.05 .l, 

15'71! 0,79 0.;6 . 6.20 0,66 e .,, 
1-b.J.. ~ 4.65 0.87 5·l) G,:w o.66 12.8£ 2.12 }( 

' 1975 o.;n 0.45 6.J7 
p 

0,66 8.41 - 4.74 0*~, ;.12 6.YJ 0,66 ~).15 2,1z li' 

1'//6 0.94 0,45 6,26 0,68 8.J) - ~t.;a l.ta s.16 6.26 o.GO 1:1.11 m m 
. ·19'fl '. o. 'II o.6o 6,2) rUI llA 

Pt~puu Nw Gutn~ 1;172 - ~ - o.o2 0.02 - 0.6, - o.64 - ().02 0.65 l.H lT 
1973 .. - - - 0,02 0,02 - o.67 - o.t./ - 0.02 o.6, l ,j}{ 16 

1~4 - " - 0.02 Q,(!:l - o.7B - 0.78 - 0,02 :.J.1lo l.l? 14<. 

l!(J!) - - ~ o.w 0.02 . o.71• - O, 71~ ~ 0.02 0.?6 l.l ~ l!); 

19/6 - - - o.o; O,OJ - 0.7~ - o.7'J - 0.0) o.82 w. ~ 

!'Ji7 - - - m. HJ, 

PM1tpp1Mi 1~/2 o.cl! - - 0,28 0,~2 - l0.66 o.os 10,86 - 0.26 ll.\8 5·07 l• ~> 
~ ~: 

l.]/J o.Oil - - 0~45 o.tta - 12.00 o.~ 11.98 - o.1.5 12.48 r.: '"""' !.: ;; .. , 
1974 0,05 - .. Oo)) 0.58 - n.61 o.oii 11.7& ~ 0.5) 12.3, ').)6 I;' 

11,'5 o.u 0.5(, o.u u.lt2 0,12 12.41 0.&;6 l3.o8 58i \.-- - - - ., 

l <flt 0.16 - - o.to 0.'/6 - lJ.£2 0.18 1:).61 - 0,60 14.)8 !U. Jij, 

1m o.:8 - - NA m 



- --------

Ptoduct1<!t1 Trnd9 aonvuaptl on Punlvood "· 

·-- por!lont..>F' :. FiJolvood 
Cou!ltry TOnJ" 

SoU.d Liquid Natural 
Hydro Ofl4 flltnl 

'l'ot.U 'I'~JtAl SoUrt Ltqui d Nn:t.urnl 
Hydro end fotrU. nr trl.nl 

cnnsu111'1d 
!\Je.ll . tueh 

m~loo.r Otlllllll<!r.,le.l 
aporti. ·· import• fUclll fuel& 

ntolonr o(lllmf'roio.l IH>II'l!l'l J"<l t n.l 
6'!$ 

oloo'\r1d t,r en.t 
Ohl!rF.J oloetriolty OfWrt'J' oncr,zy 

!J.'Iblla· or Koron 1972 u.llo . .. 0.17 u.r;,7 - 111.10 12.('6 1''·''2 - 0.17 ?6.67 l.R6 ., 
( 

197;3 lJ-57 - - 0.1~ l:J.7~ - 17 ·'t7 1'1.67 16.18 . 0.16 )1.20 7."n 7 
1974 15 .• 2, - - (l,2J 15-5'1 ~ )f;.lt6 15.68 16.0(; - (}.2J Jl.~ 1-79 6 
1m 17-59 - - 0.21 17.?? - 17·''" 17.~7 17-55 - 0.21 35.2J 1.ru, 5 
lr!6 16.4) - - 0.21 16.~ - 1 'J. ,3 11.01 19.35 - 0.22 )6.56 ~A Nl. 

1m 17.27 - - NA. JIA 

!Ill<* 1772 - - - - - - n. (l2 - 0.02 - - 0.02 

1973 - - - - - - 0.02 - 0.02 - - 0.02 0.('1 lOO 

1~ - - - - - - 0.02 - 0.02 - - fJ.Ir.' 0.112 l f)(l 

1-"5 . - - - - - Q.cYl - 0.02 ~ - 0,02 0.112 1no 
1976 - - ~ - - - 0.02 - 0.02 - - 0.02 HA UA 

1977 

of.~porc l!m - - - - - - ,.15 o.ol ).14 - - :_t.lS o.ot 
~ 

1913 - - - - - - - '•·J6 o.ot 4.,S - - 4.31\ - - .... 
t-

1114 - - - - - - lf.o6 0.01 4.o8 - - ll.o, 
1,?5 - - - - - - 5.10 - 5-10 - - 5-10 o.ot 
1916 - - - - . - ~ 5-15 - 5·15 - - 5·15 foiA 

19"'/1 

!io1aua lslo.ncle 1m - - - - - - o.o, - 0.(\' - - o.o'} o.oll l1J 1,., ... - - - - - o.~ - o.a~~ - .:. o.olJ o.ol4 l(lO 

1~ .. - .. - - - o.dl - o.~ - - o.~ o.~ }1)0 

ln5 - - - - - - C.l5 - o.os - - o.CJ5 o.ol4 80 
1?'16 - - - - - . o.~ - o.~ - - o.«>' I fA NA 
1m 

Sri Le.rica 1m - - .. 1.11 o.n - 1.~7 o.cn lo" - o.u 1.78 J.M 'Si 
lJn - . - o.o, o.o, - 1.,6 o.ol 1.,5 .. o.o, lo75 t.o\4 r,, 
11/4 • - .. 0.14 V.l .. - 1·'" o.~ 1.~ - o.11J l.~ l.o!J f;~ 

1m - - - o.t•• 0.14 - 1.~ ft.Ol 1."' - 0.14 1.60 1.(16 ~6 

1"' - - - 0.14 0.14 - 1.3J. - l.p - 0.14 l.4s IU. JlA 

ln7 



Oountey 

I'll and 

tJ\B)o 

~·t Terri tOI'J' or tho 
~;~ot flo Itlnnde 

't et NQII 

~oeS oMl toW• 

Yoa.r 

1!'72 

1rn 
1,7~ 

lr!5 
117' 
19T1 

l'J'/2 

1'113 
'l!r74 
1,5 
l'J'/6 
lf/17 

1,;2 
1Cf1'J 
1n'l 
l,.,S 
19?6 
1'1/7 

lrT2 
1,.,) 
l??'t 
lrT5 
1'116 
UTI 

lt72 
l'J'/'J 
1,.,4 
l,.,S 
lf/6 
1,77 

,> 

Produotlon 

SoUd 
tuolt 

Ltquta Hnturo.l 

l\l.ole an• 

o.u o.o1 
o.u o.o1 
0.16 o.o1 
o.15 o~cn. 

0.22 o.m. 
0.19 o.o1 

2.00 
2.,~ 

ll.oo 
14.25 

· s.lfo 
6.or 

566.1f, r;•n.77 
616. 7' 67 'J· 'fl 
64?.21 70).24 
68).20 667. 7'J 

?o6.15 745 ·"' 
727.01 ?56.()6 

~.Ol 

55.66 ,,.,a 
68.1., 
75·74 
8o.o, 

II,Ydro nnd_ 'roW 
-nuolonr o~uro~al 

oloctrtolt1 onorgy 

0.21 
0.2) 
O.'JO 
o.42 
o.45 

NA 

o.os 
o.os 
0.(15 

o.os 
O.f!/ 
Hl 

'5·21 
n.,e 
27.)9 
2!).6'J 

31·51 
NA 

~ 

o.~ .. 
o.)6 
o.47 
o,58 
o.66 

HI! 

2.o; 
,.~ 

4.05 
4.,o 
5·47 
HA 

1,2,."8 
1,)69.lJ5 
1,441.6:i 
1,41&,.25 
1,558.6!' 

NA' 

~0 

Totol Total 
export~ lllporte 

59·'-6 
60.7/ 

105·7'1 
79-146 

12lf.,~ 

,.8~ 

11.1.) 

10.75 
llo)l 
12.54 

0.(12 

0.02 
0.02 
o.c», 
0.02 

o.o& 
o.o8 
o.o, 
o.o~ 

o.o, 

6.1"/ 
8.47 
4.1, 
4.10 
0.)1 

OoniNIIPtlon 

s·ou d -Liquid Nntural · H7dl'0 nrd 
,_ • rauslctnr 

f'uule tuolt 

"0.1) !).6) 

o.l4 11.10 
0.19 10.71 
(1,16 l1o27 
0.26 12.4, 

0.02 
0,02 

o.rn 
0.02 
0.02 

o.o8 
o,o6 
o.o, 
o.o, 
0.09 

1.~1 6.85 
'2.7{ 6.6, 
).)l IJ.95 
3·71 l&.64 
4.60 ().,1 

6{16.6, 5oB.4" ;t.62 
646.~8 574.75 42.~ 
662.00 576.57 IJ9.&0 
7o8.62 577.2~ 53·7' 
725.79 614,88 . 61.80 

eloovlolt7 

0.2) 

o.zs 
0.32 
o.44 
0.47 

o.Oij 
o.o; 
0.05 
o. t.'S 
0.0'/ 

25.146 
2il.22 

27·'" 
,o.o6 
,1.81 

htal 
oamorolul 

onorgy 

10.16 
11.4, 
11.22 
11.69 
1).22 

0.02 
0.02 
0.02 
0.02 

0.02 

o.CI6 
o.oe 
0.09 

• o.o, 
o.o, 

10.112 
11.51 
6.)1 
6.4o 
5-78 

1,1?5·41 
1,289·?' 
1,))6.01 
1,_,.;9.78 
l,4jf.27 

f\lulvood 
OOfHI\ft&d 

).?6 
3·79 
,.6? 
).~ 

JU. 

4.o8 
4.(16 
4.o8 
lf.o8 

N1 

121.16 
12).50 
125.69 
128.52 

NA 

---.,..------------ ·------·----- ------ --- ·----·--·---
~ .:!!.~"..!'!' ftro.l drat't or !fotld in~rsx Suppllt'll, 12Z2·l976, IJnltcd Nc:thn» Stnt111t1nt;tl Pnpors, ll<'rl-:-11 J, No. 21. 

~~ ta. not aYDllr.'blo. • :tro or loas tl•rln 1(11 0{)(.• tt•lll'· -Fic;ur"s not nVl'.ilnblo fnr flh•.1hn, lhLIJv<'<: nnd Tt1•·r.111 ~1nr:wn tnolude<! •n •'"·~'""' 
MapW ~ ESC4P ~ ..... D/ .... /1, Juq 1978· • 

't'uel,oor.t o 
poraon1oc<1 

t4' to'tt\1 
OCII!IIIoro1nl 

onttrgy 

3'1 
:n 
3'• 
)) 
ftll 

~~~ 

35 
il;J 

49 
NA 

w 
....s 
N 

10.3 
9.6 
,,h 
9.4 

N.l 



-
Yee.r -~ureee.te Solid Li~uid 

tue1s fuels 

I 
ote.l for recion_ 

1960 ... . 100 02.2 15.0 

1S'C5 100 67.6 28.3 

1~70 100 .. 54.( 40.3 

1973 ·. 100 50.3 4b,f; 

1976 100 50.6 42.9 

I ncrerent.s 

1~>50 1~73 100 12.7 ! '7;.'.3 
' > 

1973 1~76 100 53.5 27.8 
' . 

1960 100 70.7 
1~65 :··100. 

•I 
'2.9 12.5 

1970 100 1.7 64.5 
1973 100 2.2 68.3 

1976 100 1.5 70.3 .. 
Increments '. 

1960-·1973 100 0.8 67.2 
1973·1976 100 . 0.1 7~.7 

Table A.V.19 

.COMPOS.l.~lON OF ENERG! __ CONSUMP.tiO~ ANI> .ITS ,INCREM.ENTS 

(Percentages) 

t!e.ture.l Primary Year ftre;rega.te Solid 
ga.s electricity fuels 

-
p~veloped countries 

" 

1.1 1.7 1~60 . 100 50.0 .. 
1.8. 2.3 19G$ . 1UO 41.1 

t : 

3.0 2.1 1~/(0 ·100 29.4 
3.3 1.8 19'13 .. 100 22.9 

4,3 2.2 1>\76 100,. 23.7 . •. 

I Increments 
. 

1 5.9 2.1 I 1960 1973 100 , 7.5 

l 1150.8 1.13.5 5.2 1973·1976 100 
,_I . 
~gl imEorti 

23.6 19t~O I " 0.1 . 100' .. · 70.3 
I . 

23.8 . o.e l!..'tl5 100,. 64.3 
' . 

32.7 l.l 1970 100 .' 50.0 

28.3 ':100. 47.9 1.2 1973 , 
27.2 1.0 lS76 :1oo ... 52.1 

Incrementa 
30.6. 1.4 1960-1973 '100: 31.6 
24.8 o.6 1973-1976 100 83.8,. 

Liquid Natural Primary 
fuels gas electricity 

1 ; 

. 35.0 ''. o. 7 . 5.5 . .. 
' 53.2 . .'• 1.1 1+.6 

65.8 1.7. 3.1 . 
12.0, '· 2.5 2.6 • 
68.2 4.4 I 3.7 

.. , 
I 

' I B7. (i .3'.3 1.4 

1:·.536 .. 2. l L 307.l 1'{4. 3 . . - ... 

cotmtriea 

.'27.2 . ··'1.0 l t• 
·~ 

31.7 2.0 2.0 
. ~ ~. ' 

44.6 ' .·.· '2.7·' ·2.T . 
. 45.8. :3~6 - 2.7 
. bl.2. 3.7 .· ;. · 3.o 

59.3 5~6 3.5 
6.3 . q.6 5.3 



· YeA.r .Aggregate Solid 
fuels 

. . 

Liquid I Iiaturs.l 
fuels {;as 

... 
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electrieit~ 
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·'· 
~ , 

' . 
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Solid I Liquid l!nturlll Pl'iJUary 
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Chin~'. I 
I . ' , . . I 

1960 - 100 96.6 I 2.~ 0,2 0.3 

1S'f5 100. ' 94.0 4.6 o:4 .. 1.0 

1970 ;1.00. ' 90.2 e.4 0.5 0.9. 
' 

1973 . 100 85.2 13.1 0.8 o.~ 

1r1t. 100 .. 01.2 17.1 0.9 0.& 
lncrtments ,.:~·. ~ . <; ~...- . 

J .l: t 
< I 

1$'160 1~73 ., lOQ·.· .. 14.1. 77.1 4.4 . ·' 4.4 
" I 1~73 1976 .-100 57.4 40.5 1.7 . 0.4 

. . ., ~ ~ 

,-~per.r.Y imJ?O~tin(li d~velop~~~ count~~e~ :xc.luqlng~~ 

1>60 . _100 40.1 . i _ 55:2 :·;3.3. I 1.• 

1965 . . 100 I 34.9 _58~3 :> •,,; 5.1 . I 1. 7 

1970 '' 100 I 21.4 ~ 71.8 ' ,:.:. ~.2 I 1.6 

1973 _,, 1()0 • :t: . -: ~- :_!~::~,: .. !·· i :~. I ~:~ 
.._;- ; : .::· 4 ' ~~· ". 

1976 ,-: 100 

Increments·: 
·' 

1960,·1~73 I 100 

1973--1976 ., 100 
ld! 

~.0 }
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I. COllSUMPTIOll .i.ND POPUU.TION 

1~ GDP 

2, Personal Consumption 

3. Government Expenses 

4. Population 

5. Urban Population 

6. Employment 

7. GDP/Head 

8, Consumption/H~ad 

9. Calories/Day/Head 

10. Proteins/Day/Head 

II. INVESTMENT AND CAPITAL 

· 11. Investment 

a. Equipment 
b. Plant 
c. Irrigation (area) 
d, Land (area) 

12. Inventory Change 

13. Capital Stock 
a. EqUipment 

b. Plant 

14. Inventory Stock 

15. Land/Yield Index 

16. Surplus Saving 

Table A.V ,20 
PROJECTIONS UPTO 2000 OF CERTJ.IN l.li.CRO W\GNITUDES, ASIA AND ~1lE PACIFIC 

ASI,l, CENTRhLLY PUNNED JAPAN . ASii•, LOW INCOME 

1970 1980 1990 2000 1970 1980 1990 2000 1970 1980 1990 2000 1970 

134.8 231.3 423.5 834.8 199.8 373.8 594.2 840.9 122.6 201.6 396.8 761.1 43.1 

97.1 155.2 273.7 503.5 111.5 222.9 353.3 480.8 91.6 154.1 290.7 547.7 27.7 

24.6 42.2 77.2 152.1 36.3 67.9 107.8 152.4 22.4 36.13 72.4 ·13e.e 7.8 

808.4 954.0 1093.0 1225.9 104.3 117.5 126.2 132.9 1023.2 1:527 .o 1714.9 2156.0 15.4 

175.1 267.5 380.0 508.9 55.5 72.0 86.2 98.5 207.1 309.7 472.3 704.4 12.9 

58.3 107.3 198.9 335.7 50.6 59.1 58.4 62.8 52.7 84.0 191'"'2 364.0 5.7 

166 242 387 680 1915 3181 4708 632'7 119 151 231 353 2798 

120 162 250 410 1068 1897 2799 3617 89 116 169 254 1801 . 

2.1 ·2.1 2,2 2.5 2.4 2.7 3.2 3.2 2.0 2.1 2.2 2.4 ~.2 

59 62 68 79 71 87 112 117 52 54 58 64 91 

11.3 29.8 68.5 164.6 44.7 74.6 110.9 137.6 10.8 18.5 60.9 123.0 6.1> 

6.2 16.1 34.5 85.3 20.9 28.4 39.6 53.5 5.0 9.0 31.2 61.5 3.2 
4.7 13.1 33.5 78.7 23.7 46.2 71.3 84.2 4.1 8.9 28.8 60.6 3.5 
0.2 .5 0.6 0.6 0.0 o.o o.o o.o 1.7 0,4 1.0 1.0 o.o 
1.2 0~8 0.9 0.9 o.o o.o o.o o.o 2.9 1.1 1.3 1.3 0.5 

-
1.8 4.7 6.6 17.3 4.2 4.4 4.0 5.8 2.0 2.4 8.1 ·u.4 0.5 

147.1 290.9 623.3 1420.7 313.2 661.1 1187~7 1817.5 110.1 198.3 485,11 1082.1 79.3 
73.4 145.2 299.2 679.1 124.7 228.2 363.0 532.0 53.8 92.9 229.9 504.4 23.9 
73.8 145.7 ,324.1 741.6 188.4 432.9 824.7 1285.6 56.3 105.4 255.6 577.7 50.5 

42.0 75.9 126.6 249.9 39.5 71.5 104.5 152.7 38.1 57.4 118.4 204.0 10.9 

100 145 212 332 100 148 207 268 100 140 234 354 100 

-1.7 -8.8 -20.2 -59.0 3.0 9.2 
I 

13.9 17.6 2.8 4.4 -18.4 -39.4 2.8 
I 
I 
I I 

OCEANI.d 
I UNIT OF I 
I 

I MEi.SUREMENT 

1980 1990 2000 

64.0 110.7 161.5 $(B) 

41.2 68.7 105.9 ~(B) 

11.6 20.1 29.3 ~(B) 

18.4 21.5 24.5 (M) 

16.0 19.2 22.4 (M) 

7.6 9.0 12.7 !Y(M) 

3478 5148 6591 $ • 
2231 3196 4322 $ 

3.2 3.2 3.2 · K/Cnl I 

94 9'7 100 Grams 

10.7 25.0 35.3 $(B) 

4.4 9.0 10.9 $(B) 
6.1 15.8 24.2 $(B) 
o.o o.o o.o' H(M.) 

0.4 0.6 0.6 H(lli) 

0.3 1.1 1.0 $(B) 

127.9 248.4 416.3 ~(13) 
43.3 77.6 111.3 $(B) 
84.7 170.8 305.0 $(B) 

13.6 21.0 29.1 $(B) 

128 205 292 

4.5 2.3 4.7 $(B) 



III, Ittn':RNATIOUAL TRANSACTIONS 

17. Imports 

lB. Exports 

19. Payments Surplus 

20. Foreigp Investments 

21, Foreicn Inco&;<_ 

IV, LEVEL OF ABATEl.lENT ACTIVITIES 

22, Air 

23, Primary Water 

24, Secondary Water 

1!5. Tertiary \iater 

26, Solid Waste 

V. llET TOTAL EUISSIONS 

27. Pesticides 

28. Particulates 

29, Biolocical Oxygen 

30. lJi trogen (Water) 

31. Phosphates 

32. Suspended Solids 

33. Dissolved Solids 

34. Solid Waste 

VI , RESOURCE OUTPUTS 

35. Copper 

36. Bauxite 

37. Nickel 

M: . , CZ!!I?.ALLY PI.t.•::lE:.l 

1970 1980 1990 2000 1970 

1.9 

1.8 

-0.2 

0 

0 

0 

0 

0 

0 

0 

0 

0.96 

1.73 

0.01 

0,01 

0.60 

5.41 

54.51 

0,1 

0.1 

o.o 

3.5 

2.9 

-1.6 

-9 

-0.7 

0 

0 

0 

0 

0 

o. '2 

2.1~ 

4.28 

0.04 

0,02 

1.38 

16.7?1 

96.62 

0.2 

0.2 

o.o 

8.4 

5.7 

-7.8 

-55 

-4.4 

0 

0 

0 

0 

0 

0.21 

3.74 

6.81 

0.06 

0.04 

2.43 

2?.C/1 

165.29 

0.3 

0.1 

o.o 

16.0 

13.1 

-24.0 

-214 

-17.1 

0 

0 

0 

0 

0 

0.70 

6.02 

11.79 

0.12 

0.07 

4.96 

52.24 

276.71 

18.4 

21.0 

0.7 

IJ 

-o.4 

2.4 

0.80 

o.o 5 

1 o.o 
45. 5 

0.1 2 

3 0.2 

1. 18 

o. 02 

1 o.o 
0.9 

5. 

5 

(:11 

o. 0 

o.o o. 1 

0,2 o. 0 

·o.o · o. 0 

>010,,--.....---,.-. .... 

; -·· ...... ~, 

1900 1990 2000 

~.5 72.2 108.6 

42.7 89.5 171.9 

1.8 -28.6 -41.8 

31 -44 .. 259 

2,1 -3.9 -21.1 

5.0 7.5 6.7 

2,50 3.61 3.33 

0.14 0.84 2.14 

0.06 0,18 0.47 

72.2 100.9 129.8 

0.28 0.72 1.25 

0.23 0.23 0.23 

1.42 1.60 1.71 

0.03 o.os. 0.08 

0,02 0.03 0.05 

0.95 0.95 0.95 

9.63 15.87 21.82 

o.o o.o o.o 

0,2 0.2 0,3 

o.o o.o o.o 
o.o o.o o.o 

. 

ASI.:\, ilRi II\-.:J!;Z OCEANIA 
UlliT OF 

19~') 1980 1990 2000 1970 1980 1990 2000 Lleasurement . . 

19.8 33.0 78.1 142.3 6.5 10;4 21.4 ?12.7 l<n) 

15.6 22.7 42.6 82.4 6.5 10.4 17.0 22,5 $(B) 

0.5 -4.4 -55.2 -187.4 0.3 -0.3 -10.1 -}-'),0 $(B) 

0 -26 -344 -1599 0 -17 -104 -409 $(B) 

-0.8 -2.9 -28.4 -128.8 -0~9 -2.3 -9.3 -33.7 li(B) 

0 0 0 0 0.5 0,8 1.3 1.1 T(r.i) 

0 0 0 0 0.15 0,42 0.68 0.66 T(ll) 

0 0 0 0 0.01 0,02 0,17 0,26 T(l:l) 

0 0 0 0 0 0.01 0.04 0,06 T(l.l) 

0 0 0 0 12.3 16.6 23.3 30.1 T(U) 

0.16 0.39 1.95 3.77 0.02 0,02 0.03 0.04 T(Li) 

0.64 1.04 2.4iz 3.44 0.05 0.05 o.os 0,05 T(U). 

1.38 2.09 5.62 8,79 0.30 0.26 o.~ 0.30 T(IJ) 

0.01 0,01 0.05 0,08 o.oo 0.01 0.01 0,01 T(ill) 

0.01 0,01 0.03 0.04 o.oo 0,00 <>.Ol 0,01 T(IJ) 

0.35 1.63 1.64 3.00 0.18 0,16 0,18 0.18 T(t.\) 

3.(:11 5.51 20.92 34.08 1.17 1.24 1.60 2.49 T(!:l) 

56.72 92.86 167.19 295.07 o.o o.o o.o o.o T(U) 

.. 

0,2 0.2 0.4 0.3 0.2 0,2 0.5 o.~. T(l.l) 

o.? 1.1 1.8 3.0 1.8 3.2 6.4 21.6 T(ti) 

156.0 256 557 1025 29 45 86 102 T(OOO•s) 



~ TABLE A .V .20, (Coatd.) 

ASIA, CEHTRi.LLY PLANNED JAPAN ASIA, 

38. Zinc 

39. Lead 

40. Iron 

41. Petroleum 

42. Natural Gas 

43. Coal 

VII. CUMULATIVE RESOURCE 
OUTPUT ,;T EHD OF PERIOD 

44. Copper 

45. Bauxite 

46. Nickel 

47. Zinc 

48. Lead 

49. Iron 

50. Petroleum 

51. Natural Gas 

52. Coal 

Hotes: 

1970 

0.2 

0.2 

26 

26 

0 

393 

0 

0 

·o 
0 

0 

0 

0 

0 

! 0 

I. i1SIA, CENTR.~LLY PLAHNED Comprises i -

1. China 

1980 

0.4 

0.3 

54 

53 

0 

608 

1 

1 

0 

3 

z--
.•' 

400 

399 

.0 

5009 

2. Democratic People's. Republic of Korea 

3. Democretic Republic of Viet-Nam 

4. 11ongolia 

II. ASIA, LOW INCOME Comprises; 

1. Afghanistan 

2, Bangladesh 

1990 

0.2 
-

0.-3 

68 

107 

0 

1155 

3 

3 

0 

5 
. , 

5 

1016 

120::> 

0 

13827 

2000 1970 1980 1990 2000 1970 1980 

1.7 0.3 0.4 o.o 3.5 o.o o.o 

1.4 0.1 0.1 0.1 : 1.1 o.o o.o • 
123 0 0 1 2 22 34 

240 1 1 1 1 75 75 

0 0 0 0 0 13 13 

2128 39 59 87 142 87 164 

f 

~ 
5 0 1 3 6 0 2 

5 0 0 0 0 0 9 

0 0 0 0 0 0 2u63 

15 0 3 4 22 0 0 

14 0 0 1 I 8 0 0 
' 

1978 0 9 21 38 0 286 

2943 0 10 19 29 0 751 

0 0 0 0 0 0 131 

30248 I 0 494 1229 2381 0 1259 

3. Solomon Islands 12. Republic of Korea 

4. Brunei 13. Loas PDR 

s. Bhutan 14. Malaysia 

6. Burma 15. Maldive Islands 

7. Democratic Kampuchea 16. Macao 

8. Fiji Islands 17. Nepal 

9. Hong Kong 1e. New Hebrides 

10. India 19. Pacific Territories ana 

11. Indonesia Islands, n.e.s. 

LOVI INCOME 

1990 2000 1970 1980 

0.1 1.4 0.5 0.9 

o.o 0.5 0.4 0.9 

104 185 32 36 

75 75 1 1 

13 13 2 2 

. 414 911 50 94 

5 8 0 1 

24 48 0 25 

6132 14046 0 375 

0 7 I 
0 6 

0 3 0 6 

983 2437 0 345 

1501 2251 0 110 

261 391 0 20 

4151+ 10785 I 0 724 

20. P~kistan 

21. Pnpua'New Guinea 

22. Philippines 

24. Sri Lanka 

25. Thailand 

OCEANIA UIUT OF 
I.'IEASUREllENT 

1990 2000 

2.2 0.3 T(M) 

o.o 0.3 T(l.l) 

57 56 T(l.l) 

1 1 T(l.l)Coal Eq 

2 2 T(l.l) Coal E 

:).JO 245 T(M) Coal E 

5 11 T(!i) 

73 213 T(M) 

1036 1985 T(OOO's) 

22 34 T(Li) 

11 12 T.(I.I) 

&14 13S3 T(!,!) 

220 330 T(I,J) Coal E 

40 60 T(l.!) Coal E 

2047 4124 T(M) Coal E 

III. OCEANIA"Cacprises; 

1. Australia 

2. New Zealand 

uipment 

quipment 

quipment 

quipment 

quipment 

quipment 

VJ 
...... ...... 
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