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|. DEVELOPMENT AND ENVI RONMENT: FROM STOCKHOLM TO RI O
I ntroduction
1. The past 25 years have w tnessed maj or changes in the way the issues of

econom ¢ growth, human devel opnent and environnental protection are approached.
Two international conferences serve as |andmarks. The United Nations Conference
on the Human Environnent, held at Stockholmin 1972, was the first major

di scussion of environmental issues at the international |level. The agenda was

i mense, touching on virtually all aspects of natural resource use, but the
focus (reflecting the concerns of the devel oped countries which proposed the
Conference) was on the threat to the natural environnent posed by econonic
growm h and industrial pollution. Developing countries, for whomthese probl ens
were still largely irrelevant, argued that poverty posed a greater threat to
both human wel fare and the environnent, and that economic growth in their case
was not the problem but the solution. Stockhol mthus nmarked a polarization
between the priorities of economic growh and environnmental protection which has
domi nated the debate between rich and poor countries, and between interest

groups within countries, for many years and is still not fully resol ved.
2. During the 1980s, a new political and devel opnental paradi gm enmerged which
appeared to reconcile these conflicting objectives. 1In 1987, the Wrld

Commi ssion on Environnment and Devel opnent published its report Qur Comon
Future, better known as the Brundtland Report. The report set out the concept
of "sustainabl e devel opnent”, an integrated approach to policy- and

deci si on-maki ng i n whi ch environnmental protection and | ong-term econom c growth
are seen not as inconpatible but as conplenmentary, indeed nmutually dependent:

sol ving environmental problens requires resources which only econom c grow h can
provide, while economic growth will falter if human health and natural resources
are damaged by environnental degradation

3. Publication of the Brundtland Report set in notion a process which
culmnated in the United Nations Conference on Environment and Devel opnent
(UNCED), held at Rio de Janeiro in 1992. A conparison of the action plans
produced by the Stockholmand Rio Conferences illustrates a major shift in our
under st andi ng of, and approach to, the problens of |ong-term human devel opment.
Wher e St ockhol m adopted an i ssue-oriented approach to pollution and
non-renewabl e resource depletion, R o enphasized integrated strategies to
pronote human devel opment through economic grow h based on sustai nabl e
managenent of the natural resource base. The UNCED action plan, Agenda 21, thus
reaf firmed the Brundtland Report's central nmessage: socio-econonic devel opnent
and environnental protection are intinmately |inked and effective policy-naking
nmust tackl e them together

4. Thi s conpl ex agenda, and the nessage of policy integration, have becone

wi dely accepted in the years since R o, though integration remains a difficult
concept to inplement. Policy objectives in key areas can and do conflict and
neans of reconciling different interests and achieving acceptable trade-offs
remai n underdevel oped. The chal |l enge facing policy nakers over the com ng years
will be to identify critical issues in donestic and international devel oprent,
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and to prioritize measures according to the severity of the problemand the tine
required for policy to take effect.

Critical trends, past and future ..

5. The present report exam nes sone critical issues of sustainable

devel opnent, review ng devel opnents over the past 25 years and | ooking into the
future with the hel p of nodel -based projections and scenarios (see box 1). The
i ssues under consideration have been chosen to reflect the wi dely accepted
"pressure-state-response” framework used in nuch integrated environnmenta

anal ysis. Population growh (chap. I1) in recent decades has increased the
overal |l pressure on the natural resource base. However, greater environnmenta
pressure appears to be exerted by the |level and patterns of production and
consunpti on of nodern industrial economes. Agenda 21 states that energy and
materials use (chap. Il1l) in the developed world is the | eading cause of gl oba
envi ronnental degradation. The consequences of recent trends in popul ation
growt h and consunption are potentially nost serious when they |ead to damage to
the natural resources of land (chap. IV) and water (chap. V). Land supports the
livelihood of over half the world' s popul ation and provi des nost of the gl oba
food supply. Fresh water is indispensable to all life forms and is an essentia
input to economic activity, especially agriculture. Society's response to
trends in these key issues, and their interactions, may be neasured in ternms of
human devel opment (chap. VI) - that is, the extent to which peopl e enjoy
adequat e inconme, health, education and other, nore intangible, goods such as
freedom of choice and personal dignity.

and the role of policy

6. The focus throughout the report is on the role of policy. To what extent
have trends in econom c grow h, consunption patterns and environmenta
degradati on been influenced by policy intervention? Wich policies have proved
beneficial and which detrinental? G ven the | essons of the past, and the likely
shape of things to come (based on the best avail able projections), what appear
to be the nost urgent priorities in different regions of the world, and the nost
prom si ng policy approaches?

7. Any eval uation of trends and the role of policy nust take account of the
constraints under which Governments operate. The world is becoming increasingly
integrated in its comercial and financial activities, while nbdern neans of
travel and comunications are breaki ng down many of the traditional physical and
cultural barriers between States. National Governnents have little control over
the forces of globalization and it seens likely that new international bodies,

or institutional reforms, will be required to deal with enmergi ng gl obal issues
in the future. However, many of the nbst pressing devel opnental and
environnental problens today are felt at local or national levels. Wile
international action will often be part of the long-termsolution, there renains
great scope for short- and nediumtermpolicy action at the national |evel
Accordingly, this report focuses primarily on the potential for effecting change
t hrough donestic policy neasures.
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8. An additional, and powerful, constraint on policy intervention to influence

trends is the factor of time: different issues have their natural "pace of
change" whi ch beconmes apparent when exani ned over a tine-span of 50 years or
nore. Popul ation programmes, by definition, take at |east one generation to
take effect. Action to conbat pollution can sonetines inprove local air or
surface-water quality within a few years. Soil degradati on and deforestation
may be reversed only after decades of sustained effort, while contam nation of
groundwat er reserves mght never be corrected, necessitating the use of
permanent and costly purification techniques. For these reasons, nobst problens
of environnental degradation require |Iong-term planning and consi st ent

pol i cy- maki ng over many years. By contrast, econom c and social problens may
sonetines be renmedied relatively quickly through targeted policy nmeasures.

Addi tionally, technol ogi es and soci al behavi our patterns can change rapidly and,
whil e these areas are not readily susceptible to government direction, they
represent powerful agents of change and potential cause for optimsm

d obal change and the concept of transitions

9. Economi ¢ growt h, soci al devel opnent and natural resource use are
interrelated in ways which, though not fixed, display certain patterns. One way
of view ng these |inkages over tine is through the concept of transitions.

10. Atransition may be defined as a gradual, continuous shift in society from
one "node of operation” to another - for exanple, froman agricultural to an

i ndustrial econom c base. Four inportant phases in a transition can usually be
described: (i) a pre-devel opment phase of equilibriumand little change; (ii) a
t ake- of f phase, which nmay be hard to initiate through conscious policy effort;
(iii) an accel eration phase, characterized by instability due to rapid

t echnol ogi cal, social and environnental change; societies and environmenta
quality are highly vulnerable to damage during this stage; and (iv) a
stabilization phase, in which the pace of change slows and a new form of
equilibriumis reached (the best-known exanple of this process is the
denographic transition, which is summarized in chap. I1).

11. This report describes trends in popul ation growth, socio-econonic

devel opnent and the environnent as a famly of transitions. Clearly there are
limtations and shortcomings in this approach but it nmay represent a pronising
and useful way of visualizing global change. It is inportant to note that
transitions are not a |aw of nature; they do not determ ne what must inevitably
happen. Rather, they represent devel opnent pat hways whi ch have al ready been
experienced by a nunber of countries and which provide insight into a range of
i kely futures, dependent on economic, social and environnental circunstances.
Fromthe policy naker's point of view, the inportance of transitions is that
their nmagnitude, and rate of change, can be significantly influenced by policy
i ntervention.

Taki ng stock, npoving forward

12. Looki ng back over devel opnents of the past 25 years, one clear |esson to be
| earned from projections made in the 1970s (nost famously, in the 1972 report of

/...
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the A ub of Rone, Limts to Gowh) is that dogmatic predictions regarding the
Earth's future are unreliable and can be politically counter-productive. Wth
hi ndsi ght, world devel opnents since then can be characterized as nore
conplicated, nmore surprising and, generally, nore positive than antici pated.
Many problenms identified in earlier "doom scenari os" persist but they have not
overwhel med the planet. Sonme threats - nuclear war, fossil fuel exhaustion -
have receded; others - popul ation pressure, industrial pollution - have shown

t hensel ves susceptible to determned policy intervention. Less happily, new and

unexpected threats have energed - |life-threatening damage to the stratospheric
ozone | ayer, the resurgence of infectious diseases, the rise of ADS
anticipated changes in the global climate. In sum while mllions of people

enjoy lives of safety and confort uni nagi nabl e a few generations ago, hundreds
of mllions nmore live in conditions as bad as any endured in the past.

13. The current outlook is uncertain, but prudent policy-making nmust involve
sone anticipation of events and the future is not entirely a black box. W have
i nproved our understanding of the interactions between econom ¢, social and

envi ronnental systens and have a greater appreciation of uncertainty and risk
managenent. Forecasting is therefore a | ess determnistic science than 25 years
ago. Scenarios no longer predict; they paint pictures of possible futures and
explore the different outcones that mght result if basic assunptions are
changed, for exanple, regarding policy interventions.

14. Currently, sone trends appear positive: the growmh in world population is
sl owi ng, food production is still rising, the majority of people are living

| onger and healthier lives, environmental quality in some regions is inproving.
But it is inpossible to ignore other trends which have the potential to
under m ne these gains or even bring about catastrophic collapse of |oca
econom es. They include the growing scarcity of fresh water, |oss of productive
agricultural land and the downward spiral of inpoverishnent affecting a
significant minority of the world's population. These threats are real and
near-tern they already affect millions of people.

15. The present thus energes as a tinme of tension between positive and negative
forces - with the balance liable to tip in different directions in different
regions of the world. d obal catastrophe does not appear to be inmnent. But
projections cited in this report clearly indicate that pursuit of business-as-
usual devel opnment patterns is nost unlikely to result in sustainabl e devel opnent
in the near future. That is, on current trends, we appear unlikely to achieve a
desi rabl e bal ance of economic growh, equitable human devel opnment and heal t hy,
producti ve ecosystens.

16. Economic growh remains the primary policy objective in nobst countries, on
the assunption that other desirable objectives - social and environnental

i mprovenent - will followin its wake. Hi storically, this has been the case in
the industrialized countries - given sufficient tine, and naking a major
exception for their irreversible |osses of natural habitat and biodiversity.
These historical econom c, social and environnental transitions will not be

repl ayed exactly in devel oping countries. Today, the pace and scal e of change
are greater, geopolitical, nmacroecononic, geographical and cultura

circunstances are different. Some devel oping countries appear to have weat hered
a half-century of extraordinarily rapid change and energed with strong econom es

l...
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and thriving popul ations. The environnental cost has often been high but may be
repai rabl e over tine. A nunber of poorer devel opi ng countries have yet to
undergo the transformati ons which are essential to function in the nodern gl oba
econony. More critically, sone face the prospect of |osing nmuch of their

natural capital before alternative sources of enploynent and wealth generation
are sufficiently devel oped.

17. The following chapters outline past trends and future prospects in some of
these critical issues and seek to identify some of the key chall enges and
options for action which will confront policy makers over the next decade and
nore. History shows that many negative trends can be reversed gi ven agreenent
on cl ear objectives.

Looki ng ahead: the conventional devel opnent scenario

The present report takes as its reference scenario the Conventiona
Devel opnent Scenario (CDS) devel oped by the Stockhol m Environment Institute.
This Scenario is also used in the recent United Nations Environnment Programe
(UNEP) report, dobal Environnental Qutlook (GEO1). CDS fornms the basis for
a "what if?" nodel -based analysis and is not nmeant to represent a desirable or
highly probable future. It assumes a continued evolution of the processes
whi ch have shaped econom c, social and environmental devel opnents so far:
econom c growh and wealth allocation driven by public and private
i nvestnments, free markets and competition; rapid industrialization and
urbani zation; material accumul ation and individualismas the prime notives of
human behavi our; and the nation State and |iberal denocracy as the dom nant
form of governance in the nodern era. These processes are foreseen as
continuing within the |arger context of global trends: w dening and deepening
of the information revolution; honogeni zation of culture; sone convergence of
devel opi ng countries' econom es; and increasing econom c dom nance of
mul tinational corporations. CDS assumes no ngj or additional policy
i nterventions and does not build in any major social, technol ogical or natura
di sruptions or surprises.

Denogr aphi ¢, econonic and energy assunptions are based on the m d-range
I nt ergovernnmental Panel on Cimate Change (1 PCC) non-intervention |S92a
scenario. CDS is supplenmented with assunptions for water and | and use and
food intake, which were not taken into account in the |IPCC scenario. CDS does
not take account of nmmjor social indicators (culture, institutions, education
quality of life), which is a serious omission but one that current nodels are
not yet equi pped to address.
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1. TRENDS | N WORLD POPULATI ON

I nt roducti on

18. The 1972 St ockhol m Conference took place at the end of two decades in which
the worl d's popul ation soared from2.5 billion to 3.7 billion - the nmpost rapid
growm h rate in human nunbers ever experienced. Population doubling tines for
some devel opi ng countries were falling bel ow 20 years and some scientists and
policy makers in devel oped countries expressed fears that "the popul ation

expl osion”, if not controlled through vigorous popul ati on programes, would | ead
to mass starvation and societal breakdown. This view was largely rejected by
the Governnments of devel oping countries, and the popul ation i ssue proved too
sensitive even to be included in the Stockhol magenda.

19. Subsequent international popul ation conferences (Bucharest 1974, Mexico
1984 and Cairo 1994) charted the gradual energence of a nore consensual approach
to the population issue. By the early 1980s, the "North" had | argely accepted

t he "Sout hern" argument that popul ation policies should be set nore broadly in
the context of socio-econom ¢ devel opnment. Concerns over possible environnental
limts to population growth (focusing successively on deforestation, energy,

wat er and clinmate change) were increasingly debated in scientific and policy
comunities. These |inkages between popul ati on and environnent slowy becane
nore promnent at the international level: Qur Common Future (1987) and

Agenda 21 (1992) both explicitly discussed popul ation issues in relation to
sust ai nabl e devel opnent.

20. In 25 years, the popul ation debate has evol ved dramatically froma narrow
focus on popul ation size and growth rates to a nore integrated agenda enbraci ng
denogr aphi c structures, distribution patterns and urbani zation, |evels of
exploitation of natural resources, and creation of viable agricultural and

i ndustrial infrastructures. Policy makers increasingly acknow edge these

i nterlinkages between denographics, environnment and econony. At the sane tine,
there is still heated controversy over whether the world' s population is on an
unsust ai nabl e trajectory or not; population data invite conflicting
interpretations. The followi ng section explores sone key aspects of the gl oba
denographic transition and their inplications for future policy intervention

The denographic transition

21. The denographic transition is the nost w dely observed and docunented

exanpl e of the transition concept. Initially, during the pre-devel opment phase,
birth and death rates are high and in equilibriumw th each other, resulting in
slow or no population growth. 1In the take-off and accel erati on phases, the
average death rate falls, primarily due to inproved health care, the average
birth rate remains high and the population grows rapidly. |In the stabilization
phase, the domi nant determinant is a decline in birth rates. In a conplete

transition, birth rates fall to nmatch the reduction in death rates and a new
stabl e, though much hi gher, popul ation size is achieved. However, if death
rates decrease but birth rates fail to decline to the sane extent, the
transition "stalls" and total population size continues to increase.
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22. As of 1997, the denographic transition has become a historical fact in
approxi mately 30 countries of the world, including all the larger industrialized
countries of Europe and Japan. Wth high |life expectancies and growth rates
fluctuating around 0.4 per cent a year, their populations are effectively
stable. A small nunber of European countries have negative growth rates and
popul ati on dynamics in Eastern Europe and the former Soviet Union have been
strongly affected by the political and econom c transformations experienced
since the late 1980s. Fertility rates in the region between 1990 and 1995 were
23 per cent lower than in the previous five-year period. At the sane tine,
nortality rates rose; for exanple, the average |life expectancy of nmales in the
Russi an Federation fell sharply, from65 in 1987 to 57 in 1994.' A nore varied
picture emerges in other regions of the world where popul ation |evels are
generally rising. However, falling fertility rates are already powerfully
evident in Latin Amrerica and sonme parts of Asia. Sub-Saharan Africa has yet to
complete the fertility transition, though fertility rates appear to have begun
to decline in a nunber of countries, for exanple, Mdagascar, the United
Republ i c of Tanzani a, Nam bia, South Africa and Mauritania. For devel oping
countries as a whole, fertility rates are falling rapidly (figure 11.1).

23. Overall, the annual growh rate in the world's popul ati on has declined from
a high of just over 2 per cent in the 1960s to 1.48 per cent in the decade
begi nning in 1990. The nunber of people added to the world's popul ati on each
year (the annual increment) has risen steadily from47 mllion in 1950, but is
now t hought to have peaked at around 81 million in 1995, with popul ation
stabilization (an annual increnent of 0) expected in 2050.2 The popul ation
growmh rate has fallen nore swiftly than denographers expected, because of a
faster fertility decline than was previously anticipated. The nost recent
(1996) United Nations popul ati on projections show a significant downward
revision of both estimated historical population growh and the size of the
worl d's future population (figure I1.2).

24. The conbination of declining fertility and accel erati ng popul ati on growth
is, in part, the result of previously accunul ated "denographic potential”, that
is, high nunbers of young people who are now entering reproductive age. H gh
fertility levels also persist in some parts of the world. Even if fertility
rates everywhere were to fall instantly to replacenent |level (2.06 children

per worman), the high proportion of young people "in the pipeline" ensures that
worl d population growth will not be halted for another two generations.?
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Looki ng ahead

25. The Conventional Devel opnent Scenario (CDS) assumes that devel opi ng
countries will conplete the denographic transition. CDS uses nedian range
projections produced by the United Nations and Wbrld Bank which depend primarily
on assuned future fertility and nortality rates. By 2050, CDS projects a world
popul ation of 10 billion people, with 95 per cent of growh occurring in the
devel oping world.* Total fertility rate in devel oping countries is expected to
reach replacenent level in the md-twenty-first century. The world popul ation

is projected to continue increasing slowy to about 11 billion. However, even
slight variations in fertility rates could have enornous consequences. The high
and | ow United Nations popul ation estimates differ by 4 billion people, a huge

di fference, but one that is accounted for by a difference in average fertility
rates of just one child per woman (figure I1.3).
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Ur bani zat i on

26. The world has been steadily urbanizing for centuries. Wves of rapid

ur bani zati on have foll owed periods of economc growh in northern Europe and
subsequently in the United States of Anerica, Japan and industrializing
countries in Asia and Latin Arerica. Alnost half the world s population is now
urban and by about 2015 the majority - over 5 billion people - will live in
urban settlenments (see figure I1.4).
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27. Since 1970, nobst urban growh has taken place in devel opi ng countries,
fuell ed by both rural -urban mgration and natural population increase. Wile
devel opi ng countries' rates of urban growh are not unprecedented, their higher
popul ati on base neans that the scal e of urbanization in devel oping countries
today often dwarfs the experience of Europe or North Anerica. Approxinmately

55 million people are now added to the urban popul ati on of devel opi ng countries
every year; since 1970, the nunber of "million" cities (those with popul ati ons
between 1 million and 10 mllion) in Africa, Asia and Latin Anerica has nore
than doubled.! Even relatively slow rates of urban growh can translate into
enornous increases in absolute nunbers (see figure I1.5).
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28. The rural -urban transition in some devel opi ng countries has departed from
the path followed by the industrialized countries in another inportant respect:
urbani zation is occurring even in the absence of broad-based econom c growth
The | east devel oped countries are currently experiencing sone of the highest
urban growth rates; Africa has the highest urban growh rate of all world

regi ons, at over 4 per cent per year

29. Rapid urbanization in the late twentieth century thus appears to be
characteristic both of the accel eration phase of econonmic transition
(characterized by rising income and enpl oynment opportunities) and of failure to
take off, that is, persistent poverty and social hardship in rural areas. In
both cases, urban authorities will face nounting problens in providing adequate
infrastructure, especially for inpoverished sluns and squatter settlenents -

whi ch are now hone to an estimated 25-30 per cent of urban inhabitants in

devel opi ng countries.?®

Changi ng age distribution

30. Al current projections agree that an inevitable by-product of the
denographic transition (to low birth rates and long |ife expectancy) is an
agei ng popul ation. The proportion of the elderly (over 65) in devel oped
countries rose fromjust nearly 8 per cent in 1950 to over 13 per cent today
and, on current trends, will exceed 17 per cent by 2020.2 This proportion of
elderly people will contribute to a greatly increased dependency ratio (the
ratio of the | abour force to children and pensioners). As a consequence,
difficult policy reforns are already being i npl emented i n devel oped countries to
address the shifting financial dependency burden and the need for changes in
infrastructure (for exanple, nore geriatric nursing facilities). Consunption
patterns, enploynment and even cultural attitudes are also likely to be affected.

31. This phenomenon will soon affect nuch of the devel oping world, where the
nunber of elderly people is growing twice as fast as the nunber of people of all
ages. |If present trends continue, the nunber of elderly people in the world
wi Il exceed the nunmber of the young (bel ow age 15) before the end of the twenty-
first century (figure 11.6).

32. A conparison of current |ong-range projections with those undertaken a
decade ago reveal s sone notable differences. CDS yields higher population
nunbers because it assunmes a higher |ife expectancy; also, the popul ation
structure differs because the projected popul ati on aged 65 and over is about

25 per cent greater. A critical assunption in generally quoted future

popul ation scenarios is that devel oping countries will conplete their
denographic transitions. A very different picture energes if, for exanple, the
transitions in devel oping countries, especially Africa and South and East Asi a,
were to stagnate. Projections then show an ongoing increase in world

popul ation, reaching about 20 billion people in 2100 (see figure I1.7).
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The role of policy

33. The denographic transition in industrialized countries has clearly been the
result not of policy intervention but of devel opment and noderni zati on, which
first brought about falling death rates (through inproved education and health
care) and then encouraged a change in public preferences regarding famly size
(as urbanization, increasing econonm c opportunity and security reduced the need
for many children). It has often been pointed out that the denpgraphic
transition in many industrialized countries occurred in the context of rich
resources and opportunities for expansion and col oni zation, allow ng anple time
and space for their populations to stabilize.

34. Gven this history, many people in devel oping countries were at first
hostile to calls for population control. However, a nmarked shift in attitude
occurred following the 1974 Wrld Popul ati on Conference. The nunber of
devel opi ng countries regarding their fertility rates as too high rose from
around 40 per cent to 67 per cent in the early 1990s and there was a
corresponding rise in the nunber of Governments prepared to intervene to reduce
fertility. By 1993, 53 per cent of devel oping countries had policies in place
ai nred at reducing their population growh rates.® This change was pronpted, in
part, by the difficulties of neeting the econonmic and soci al needs of escal ating
nunbers of rural poor and the infrastructural problens presented by rapid,

unpl anned urbani zation. Equally inportant, socio-econonm c devel opnent - rising
| evel s of education, health progranmes and conmunity participation - fostered an
environnent nore favourable to inplenentation of popul ati on programres.

Steering the denographic transition

35. The causal nechani sns of denographic transitions are well, though not

conpl etely, understood. There is a general consensus anpng denographic experts
that they include economic growh and rising per capita i ncones, socia
"noder ni zation" - a conplex of factors including education, health care,

rural -urban shifts, famly structures and enpl oyment patterns (especially fenale
| abour force participation rates) - and popul ati on programes focusing on famly
pl anni ng. ’

36. The nost rapid fertility declines have occurred in devel opi ng countries
whi ch have achi eved major inprovenments in child survival rates and educationa
| evel s and have inplenented famly planning progranmes. W thin groups of
countries at simlar |evels of developnent, fertility declines have generally
been greatest in those with strong fam |y planning programmes. |n the absence
of such programes, econom c devel opnent appears to induce fertility declines
first anmong the nore economcally advanced popul ati on groups and only | ater
across all groups.?

Denpgraphic transitions and devel opnent pat hways

37. The rate and manner in which countries pass through the denographic
transition can be strongly influenced by devel opment policies pursued by
Governments. Sonme schol ars have di stingui shed two main routes of devel opnent,
one based on the introduction of advanced technol ogi es and concentration on an
urban, industrialized core, the other based on nmaxim zing productivity of
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what ever capital is available, usually beginning with the agriculture sector.?®
In the former case, nodernization influences only a mnority of the popul ation
and their falling fertility levels have a linmted inpact on the national birth
rate. In the second case, broader-based econom c devel opnent results in a
majority of the population sharing in rising | evels of income, education and
health care, and a nore rapid decline in total fertility rate. The speed and
character of the denographic transition, in turn, has profound inplications for
soci al and econom ¢ devel opnent and environnental quality.

Policy |l essons and priorities

38. There is increasing evidence that successful policy interventions to

i nfl uence | ong-term denographic trends involve simultaneous action targeting a
range of determ nants: incone distribution, inprovenent in the status of wonen
basi c education, information and comunication, primary health care (including
fam |y planning) and enpl oyment opportunities. A recent study of the |inks
bet ween the educational level of girls and fertility rates in 14 African
countries showed that primary education reduced fertility in half the countries,
and that secondary education did so in every case. The greatest success in
reducing fertility was evident in the countries with the highest |evels of
femal e schooling, the lowest child nortality rates and the nost vigorous famly
pl anni ng programmes. !

39. In the short term providing contraceptives to close the "fertility gap"
bet ween the nunber of children born and the nunber of children desired remains a
powerful and logical policy priority. The Wrld Fertility Survey indicates that
total fertility rates and contraceptive use are closely correlated; in many
countries with high fertility rates, contraceptive use renmains bel ow 20 per cent
(see figure 11.8).

40. Wile recent downward trends in population growh and fertility rates are
very encouraging, they will require additional policy efforts if they are to be
sustained. As nore wonen enter their reproductive years (a consequence of
"denographic potential"), the need for famly planning services will increase
rapidly. During the 1990s, approximately 100 mllion nmore couples will need
famly planning services just to maintain current rates of contraceptive use.
In order to realize the declining fertility rates projected in the United

Nati ons nedi um popul ati on variant, about 75 million nore couples wll need
access to famly planning by the year 2000.

41. Regional differences in fertility rates, and the provision of famly
pl anni ng, should be a particular cause for concern, given that the highest
popul ation growmh rates are, generally, occurring in the poorest and
environnental ly nost fragile parts of the world.
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[11. ENERGY AND MATERI ALS CONSUMPTI ON

I nt roducti on

42. Energy and raw materials are fundanental to economc activity and human

wel | -being. As the size of the world econony has grown (approximtely fivefold
since the Second Wrld War), so resource consunption has accelerated at a rate
unprecedented in human history. During the 1960s, energy and steel use in the

i ndustrialized countries increased at rates that would have doubl ed t ot al
consunpti on by 1987 and quadrupled it by 2000. This pace and scale of growth
gave rise to fears that such exploitation rates of non-renewabl e resources could
not be sustained. During the 1970s, predictions abounded that the world would
shortly "run out” of fossil fuels and other essential raw materials.

43. Since then, however, rising demand has generally been matched by

di scoveries of new reserves and substitution between resources, in response to
the operation of market forces and technol ogi cal advance. Concerns have shifted
away fromresource depletion to a wider and nore conplicated package of issues
relating to the provision of adequate energy supplies in devel oping countries
and the environnental and health inmpacts resulting fromconventional patterns of
energy and naterial s use.

44. The Brundtland Report of 1987 pointed to the tensions between increased

| evel s of energy and material use required for economic growmh in devel opi ng
countries and the environnmental (and hence financial and social) costs that
coul d be expected from busi ness-as-usual growth in the devel oped and devel opi ng
world. It called for a major reorientation of policies towards efficient

t echnol ogi es and conservation efforts but anticipated that even this solution
woul d not prevent increased |evels of global and regi onal environmenta
degradati on. The challenge today remains the sane: to neet an enornous

proj ected gl obal demand for resources, especially energy, through the use of new
products, technol ogi es and consunption patterns which will provide rising
standards of living for all while mnimzing economc costs and risks to human
health and the environnent.

Transitions in resource use

45. Economic grow h and social nodernization in the industrialized countries
has been characterized by major changes in resource use. Energy and materia
consunption rose rapidly during the nineteenth and first half of the twentieth
centuries to nmeet demands fromintensified agriculture, construction and

i ndustrialization. This phase was followed by a decrease in the growth rate of
resource use as econonies matured and becanme nore efficient. Over the sane
period, primary energy sources shifted fromtraditional renewables (wood, other
bi omass) to fossil fuels, with an increasi ng dependence on electricity as the
end uses of energy diversified. Mterials use is still changing, from an
enphasi s on heavy, bulk comuodities to lighter, higher-value nmetals and
conposites. Sone higher-inconme devel opi ng countries are now undergoi ng el ements
of this transition, but significant differences between the industrialized and
devel opi ng countries are evident in both |levels and patterns of resource
consunpti on.
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Trends in resource consunption ..

46. World conmmerci al energy use accel erated sharply after 1950, grow ng at an

average annual rate of 5 per cent till 1970, when the growth rate slowed. By
1993, world energy consunption was al nost 50 per cent greater than in 1973.!
The industrialized countries still account for over 60 per cent of tota

consunption, though their share is declining as the rest of the world devel ops.
Devel opi ng countries experienced exceptionally fast growh rates during the
1960s and 1970s as a result of econom c devel opnent and the rapid replacenment of
traditional by commercial (fossil) energy sources. However, this growth took

pl ace froma very | ow consunption base in absolute terns. This fact, together
wi th high popul ati on growth, neans that per capita consunption in devel opi ng
countries remains very low by the standards of industrialized countries (see
chap. VI, table).

47. World denmand for nmetals and mnerals rose by 120 per cent between 1961 and
1990. Gowh rates were highest anong | ow and m ddl e-i ncome countries, where
infrastructure and industries are rapidly being established. Demand in the

mat ure econom es of the Organisation for Econom c Cooperation and Devel opnent
(OECD) has sl owed considerably since the 1970s; global denmand growth rates have
sl oned from about 6 per cent in the 1960s to under 2 per cent in the 1990s,
though this represents a considerable increase in absolute terns (figure II11.2).

48. Despite rising levels of energy and nmaterial consunption, there is no
short-term prospect of scarcity. Estimates of world energy reserves have

i ncreased significantly over the past 20 years and energy prices in recent years
have renmi ned | ow, indicating no perceived or anticipated scarcities in the near
future. Proven reserves of the nost inportant metals and m nerals have al so

ri sen since 1970. Consunption as a proportion of reserves has declined and
long-termprices for nbst raw nmaterials have trended steadily downward. 2
Concerns in recent years have turned from exhaustion of non-renewabl e resources
to the degradati on of renewable resources - soil, water, forests - and risks to
human heal th which follow fromcurrent resource use patterns.

and their social and environnental inpacts

49. Despite the massive investnments in energy supply over the past 30 years,
over 2 billion people, nostly in rural areas of devel oping countries, still have
little access to comrercial energy supplies. Poverty, renote |ocation, or both,
| eave communiti es dependent on ani mal or human energy for |abour and fuel wood or
ani mal dung for cooking and heating.® Wod still provides up to 50 per cent of
nati onal energy needs in a nunber of Asian and sub-Saharan countries.*
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50. Lack of access to commercial energy is a severe constraint on social and
econom ¢ devel opnent. The | owest-incone countries are also those with | owest
per capita energy consunption; social indicators such as literacy rate, infant
nortality, life expectancy and total fertility rate all inprove sharply with

i ncreased per capita income and energy consunption.® 1In addition, the use of
traditional fuels is now understood to be damagi ng to human heal th; many studies
docunent a correlation between indoor air pollution and the incidence of
respiratory ailnments and congestive heart failure.®

51. Popul ation growth over recent decades has increased the demand for
traditional fuels, especially in poor regions. Historical data on consunption

of fuelwood are scarce but it is estimated that today sone 1.8 billion n?, nore
than half of the total volume of wood produced, is consuned as fuel.’ Fuel wood
consunption is leading in sone areas to deforestation, soil inmpoverishnent and

further hardship for the poor, who are dependent on the natural resource base
for their day-to-day survival

52. Quite different problens have been created by the intensive use of fossi
fuels in the devel oped countries. Poor urban air quality and transboundary air
pol lution from acidifying conpounds ("acid rain") have been addressed with some
success in the past 30 years. But the threat of global warm ng, caused by

ri sing concentrations of greenhouse gases, has energed nore recently and has yet
to be tackled effectively. Atnospheric concentrations of carbon dioxide (CO),
a | eadi ng greenhouse gas, have increased steadily since the industrial age began
(figure 111.3). Evidence is strong that nost of the increase is attributable to
human activity, in particular, to fossil fuel conbustion.® Continuation of

t hese em ssion trends poses serious, though uncertain, risks of global and

regi onal climte change, |leading to unpredictable rises in sea |evel, inundation
of lowlying coastal areas, mgration of ecosystens and disruption of

agricul ture.

53. The industrialized countries today account for about 70 per cent of carbon
di oxi de em ssions; historically, about 84 per cent of fossil energy carbon

di oxi de em tted since 1800, which still remains in the atnosphere, is the result
of past emissions in the industrialized countries.?

54. Atnospheric pollution fromfossil fuel conbustion has also grown rapidly in
devel opi ng countries, however. Current per capita primary energy use in sone of
t he hi gher-income econom es of Asia already exceeds that of sone poorer OECD
countries. Industrial and transport-related em ssions are seriously underm ni ng
human health in many devel opi ng country cities; evidence is al so accumul ating
that acid precipitation is reducing yields of sone agricultural crops.

Transport is now the fastest growi ng end-use of energy in devel oping countries;
the sector grew at an average annual rate of nearly 6 per cent between 1970 and
1990, conpared with just over 2 per cent in the devel oped countries.?
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The rol e of technol ogy

55. Technol ogi es enabl e humans to expand their range of activities and
transformthe Earth's resources. Technol ogi cal advances, in principle, enable
nore productive use of resources, thereby delivering equival ent or inproved
services while greatly reducing health and environnmental burdens. Two |long-term
trends offer particular hope for mtigation of these adverse inpacts:

i nprovenents in energy and material efficiency and decarbonization of energy

sour ces.

Energy and nmaterials intensity

56. Resource intensity (the energy and materials required for constant economc
output) is declining in the industrialized countries. Energy intensity has
fallen by about 1 per cent per year since 1800; it declined even faster during
the 1970s and 1980s, at about 2 per cent per year, but has barely fallen since
1990.° Materials intensity has fallen rapidly, at nearly 2 per cent per year
since 1971. These inprovenents are due to nore efficient technol ogies,
structural econom c changes (for example, shifts fromresource-intensive

i ndustries towards |ight manufacturing and services) and techni cal advances

whi ch reduce the resource inputs required to manufacture a given product (energy
efficiency and "dematerialization").

57. The phenonenon of partial "delinking", whereby growmh in gross donestic
product (CGDP) is achieved with slower growh in energy consunption, is nost
advanced in the devel oped countries; resource efficiency inprovenents are al so
evident in the newy industrializing econom es. Energy efficiency is now
improving in some | owinconme countries but their naterial intensities are stil
hi gh, reflecting the ongoi ng devel opnent of economic infrastructure

(figure 111.4).

d eaner energy and materials

58. At the global |evel, decarbonization (the decreasing ratio of average
carbon em ssions per unit of primary energy) has occurred at a slow rate of
about 0.3 per cent per year. The energy mix in industrialized countries has
gradual |y shifted from hi gh-carbon content fuels |like coal to | ower-carbon fuels
such as oil and natural gas and carbon-free hydro and nucl ear power

(figure 111.5). The carbon intensity of the major coal -dependent Asian
economes is currently high - conparable to the industrialized countries in the
ni neteenth century - but the evidence so far indicates that once the trend to
decar boni zati on begins countri es advance at roughly conparabl e rates.
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59. Information on material flows is weak for nost countries but it appears

t hat econom c devel opnent is characterized by a decline in the intensity of use
of heavy comodities - lunber, concrete, lead - and a shift towards "val ue

added", sophisticated materials such as alum nium plastics and conposites. The
nunber of materials in circulation has multiplied dramatically with

t echnol ogi cal progress and rising consuner demand for new products and services;
for exanple, an estinmated 90,000 chenmicals are now in conmercial use. It is the
vol une and heterogeneity of materials consuned, and the uncertainty surroundi ng
their potential health and environnental inpacts (rather than rates of use and
possi bl e depl etion), that have now energed as key policy issues.

Looki ng ahead

60. A principal anxiety of the 1970s, the exhaustion of non-renewabl e
resources, has receded, if not permanently, then to a nore distant future. The
capacity of technology and markets to i nprove resource efficiency, substitute
energy sources and materials and side-step perceived probl enms has been a
recurring surprise, and forecasts of future demand and supply now allow for a
wi der range of outcomes. This section focuses on energy: the "energy
chal | enge” over the next half century involves providing a growi ng world

popul ation with sufficient energy, wthout further damage to human health or

di sruption of critical environnental functions.

61. The Conventional Devel opment Scenario (CDS) assunes that energy demand and
supply will follow historical growth paths, which are mainly driven by

denogr aphi ¢, economic and behavioural (cultural) determ nants. The scenario
assunmes that (i) consunption continues to rise in the household and conmerci al

i ndustry and transportation sectors, with demand rising fastest in the
devel opi ng countries; (ii) energy intensities in all world regions decline,

t hough not sufficiently to offset rising demand; and (iii) the gl obal energy mx
continues to be donminated by fossil fuels.

62. The CDS forecast nay be unduly pessimistic. A "Mddle Course" scenario
devel oped by the Wrld Energy Council (WEC) and the International Institute for
Appl i ed Systenms Analysis (I1ASA)° assunes npdest estimtes of economic growth
and technol ogi cal devel opnent and greater inprovenents in energy intensity,
which lead to | ower future energy demand. Fossil fuels still dom nate the
primary energy mx but a gradual transition to renewable energy is seen as
feasible after 2020 (figure 111.6).

63. The M ddl e Course scenario could still could be inproved upon. The "Low
CO-Emitting Energy Supply Systent (LESS) scenario, devel oped for the

I nt ergovernnental Panel on dimte Change (I PCC)!! assumes significant

i nprovenents in energy efficiency which cause primary energy consunption to rise
much nore slowly than GDP. The scenario also posits shifts in the fuel mx in
favour of renewabl e energy sources, primarily nodern bionass.
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64. The conposition of the global energy mx assunmed in the CDS, M ddle Course
and LESS scenarios are shown in figure Il11.7, and the |levels of CO, em ssions
that would result fromeach of themare shown in figure I11.8.

65. NMore pessimstic scenarios are al so possible. Mst conventiona

proj ections assunme that devel oping countries will foll ow an energy devel opnent
path simlar to that experienced in devel oped countries. |n devel oping
countries, however, the energy transition fromtraditional to nodern fuels nmay
sl ow down or even stagnate if coal reserves continue to prove nore econonically
attractive (in industrializing regions) or socio-econom c devel opnent is
insufficient to generate the income necessary to buy commercial fuel supplies.

66. Such a situation (a stagnating energy transition and conti nued poverty)
would inply that traditional biomass fuels continue to play an inmportant role in
nmany devel oping regions, in particular in rural and | owincone urban areas. Due
to increasing popul ation, over-exploitation of scarce traditional fuels,
especi al |y fuel wod and dung, would increase |ocal and regi onal environmenta
stress and adversely affect food production (chap. 1V). Health problens from

i ndoor conbustion of such fuels would continue.

67. Energy and nmaterials are essential to devel opnent and all scenarios agree
that consunption will increase substantially to neet projected demand,
especially in devel oping countries where per capita consunption is currently too
|l ow to support even basic living standards. The scenarios suggest that neeting
future demand coul d be achieved with greatly reduced social and environnental
harmif the historical transitions fromtraditional to commercial fuels, towards
i nproved efficiency (declining intensity of use) and towards safer sources

(1 owcarbon energy and non-hazardous materials) could be greatly accel erated.



E/ CN. 17/ 1997/ 3
Engl i sh
Page 33



E/ CN. 17/ 1997/ 3
Engl i sh
Page 34



E/ CN. 17/ 1997/ 3
Engl i sh
Page 35

The role of policy

68. Major efforts have been nmade to inprove access to conmercial energy.
Publ i c expenditures on power sector infrastructure in devel oping countries rose
fromabout 0.6 per cent of GDP in the 1960s to over 1.7 per cent in the 1980s.
However, a key constraint to future energy devel opnent in devel oping countries
is lack of capital. The Wirld Energy Council has estimated that energy

i nvestment requirenents in devel oping countries between 1990 and 2020 will be
US$ 3 to US$ 7 trillion (in 1990 dollars) if the conventional energy transition
is pursued.? The costs of extending electricity grids to neet the needs of the
rural poor in devel oping countries are beyond all foreseeabl e domestic budgets
and devel oprent ai d.

69. In order to inprove conpetitiveness and reduce dependence on energy

i mports, many industrialized countries have deregul ated donestic energy markets
and introduced incentives for energy saving. Since the late 1980s, fossil fue
prices in OECD countries - except the United States - have been hi gher than
market clearing levels. Efficiency standards established for cars, buildings
and a range of consumer appliances in devel oped and devel opi ng countri es have

al so produced neasurabl e energy savings. By contrast, social and politica

consi derations have | ed to energy being heavily subsidized i n devel opi ng
countries and, until the 1990s, in the countries of Eastern Europe and the
former Soviet Union. In 1992, governnment subsidies worldw de for conventiona
energy amobunted to over US$ 200 billion, nore than official devel opnent

assi stance fromall sources (taking debt repaynment into account).® Artificially
| ow energy prices and restrictions on market-based conpetition in energy markets
have encouraged inefficiency and wasteful use patterns and have di scouraged
energy conservation measures.

70. Policy nmeasures aimed at encouraging nmaterials efficiency have been
stinmulated in devel oped countries by the sheer volune of materials used and the
econom ¢, environnental and political problens associated with disposal. A new
agenda of "eco-efficiency” is devel oping, focused on delivering equival ent or

hi gher standards of goods and services with greatly reduced material throughput.
Measures include material and product taxes, recycling targets, mandatory
producer take-back requirenents and consuner information schenes. However, it
remains too early for significant changes to be observed at the national |evel

71. The trend towards | ower-carbon fuels has, on bal ance, been favoured by

nmar ket forces, though the rapid penetration of the energy market by
(carbon-free) nucl ear power has been due alnbst entirely to government support.
The transition is less clear in sone devel opi ng countries where, for exanple,
rapidly rising demand for electricity and transportati on has encouraged high
consunption of oil alongside continued use of traditional renewables. Renewable
energy sources, such as wind and sol ar power and hydrogen fuel cells, renmain
under - expl oited in both devel oped and devel opi ng countries. Unconpetitive
costs, relative inefficiency and the problem of variable supply remain barriers
to their nore wi despread use. This, in part, reflects prevailing R& spending
priorities. The devel oped countries currently spend over 50 per cent of their
annual US$ 8 billion energy research budgets on (civil and military) nuclear
programes; |ess than 10 per cent is spent on renewabl es. 3
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Policy |l essons and priorities

72. MNMarket liberalization and privatization in the energy sectors of devel opi ng
countries may be enough to neet the needs of enterprises but they have done
little to improve energy services in poor rural areas. The nopst urgent
situations are in | owincome devel oping countries which are dependent on inports
for their comrercial energy supplies and where shortages of fuelwod are
becom ng acute. Ensuring adequate, affordable and secure energy supplies which
sustain development in the short termw |l require accel erated devel opnent of

i ndi genous energy resources, for exanple through tree planting. |In the |onger
term increased capacity for producing comrercial primary energy - both fossi
and renewabl e - is essential

73. Energy efficiency will be encouraged, over the long term in signatory
countries to the United Nations Franmework Convention on Cinmate Change, which
requires reductions in national em ssions of carbon dioxide. However,
energy-related CO, emi ssions in CECD countries rose by about 4 per cent between
1990 and 1995, and very few countries are currently on target to neet their
reducti on goals.' The npbst potent policy instrument - "environnmental" energy
taxes - remains politically difficult to inplenent. However, sone devel oped
countries are exploring the idea of "ecological tax refornf in which increased
taxation on fossil fuels (or pollution) is offset by reduced taxes on, for
exanpl e, labour. This approach is reportedly neeting with a nore favourable
reception fromenergy users.

74. In developing countries, it is clear that, whatever the prom se of
energy-efficient technol ogi es and advanced materials science, significant

i ncreases in comercial energy consunption will be essential for real econonic
growt h and soci al devel opnent. Neverthel ess, inproved efficiency is receiving
i ncreased attention frommany policy nakers and energy providers under pressure
from budgetary constraints. The margi nal costs of neeting at |east sone of the
exi sting and projected demand through efficiency savings and denmand nanagenent
approaches are estinmated to be far |ower than providing additional capacity by
extending electricity grids. However, this approach is likely to make little
headway as long as artificial incentives for energy use persist.

75. The switch to cleaner fuels in the industrialized countries has been
encouraged by international agreenents on air quality such as the Vienna Treaty
protocols setting reduction targets for SQ and NQ. There is a clear need for
simlar regional agreenents between industrializing countries, which are now
beginning to suffer the full effects of transboundary pollution

76. Policy measures targeting specific hazardous em ssions or substances have
proved highly effective, where evidence of damage to human health or the
environnent is strong and substitutes exist. For exanple, reductions in | ead
em ssions in North Anerica were due alnost entirely to the | egislated phase-out
of | eaded gasoline (figure I11.9).
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77. 1In conclusion, structural changes in the gl obal energy system are

relatively slow, reflecting the long lifetime of facilities and infrastructure.
On average, mpjor transitions (for exanple, the replacenent of coal by crude
oil) take about 50 years. The total capital stock of the energy sector can be
expected to be replaced at |east twice by the end of the next century, offering
nunmer ous opportunities for efficiency inprovenents and shifts away from
carbon-intensive fuels. Changes in materials use may be nmuch faster, offering
even greater opportunities for policy intervention. Mjor historica
transitions in resource use to date have been largely the result not of policy
intervention but of technol ogi cal advance responding to nmarket forces. Judging
by recent experience, price rises are not likely to occur soon enough, or with
t he necessary consistency, to deliver a smooth transition. This underlines the
fact that policies affecting the evolution of energy supply and demand will be
of crucial inportance.
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V. AGR CULTURE AND FOOD SUPPLY

I nt roducti on

78. The Ml thusian spectre of mass starvation was revived in the late 1960s and
early 1970s when rapid popul ation growm h was seen by many environnentalists as a
primary cause of the mass fam nes experienced in Asia and Africa. The 1974
Worl d Food Conference was held at the height of a perceived world food crisis,
the result of poor harvests in the world s nmajor food produci ng regions and
soaring food commpdity prices, aggravated by the 1973 oil shock. The Conference
establ i shed the goal that hunger, food insecurity and malnutrition should be
eradi cated within a decade. Raising food producti on becane an internationa
policy priority for the remai nder of the decade and investnent in agricultura
research and devel opnent increased significantly.

79. Over the next decade, world food production grew rapidly and a decline in
the incidence of mass fami nes generated optim smover the ability of farmers to
feed ever-growi ng nunbers of people. Rising global harvests, food surpluses in
i ndustrialized countries and steadily falling prices for nost food comuodities
encouraged a perception anong many donor Governnents that food supplies were
secure for the foreseeable future, despite the fact that many mllions of people
continued to go hungry. During the 1980s, the intensity of efforts to boost
production declined and concerns shifted to the environmental and socia
consequences of intensified farm ng nethods, especially |and degradation, water
pol lution, rural unenployment and health inpacts associ ated with pesticide use.

80. Mbdre recently, a nunber of factors have conbined to revive doubts about
food security in the longer term The growth rate in world harvests has sl owed
markedly, many marine fish stocks have becone depl eted, popul ati on growth
continues to be nost rapid in those areas which are already food insecure - and
| and degradation i s now neasurably underm ning the agricultural resource base.
In late 1996, the Wrld Food Sunmt was convened to exam ne these devel oprnents
and called for a halving of the nunbers of hungry people by 2015. Policy
approaches recomended at the Summit denonstrate a new understandi ng that food
security nmust be addressed within the wi der context of poverty eradication
econom ¢ devel opment and environmental sustainability, as well as inproved
agricultural technol ogy.?

The agricultural transition

81. The past two centuries have w tnessed a worldw de, but still inconplete,
shift fromlowinput, |owoutput agriculture to nore intensive farm ng systens.
In extensive agricultural systens, production tends to be raised by cultivating
additional |and as necessary. The "take off" phase leads to raised productivity
(yields per hectare), achieved through the use of new crop varieties, inproved
cultivation techniques and increased i nputs of agrochem cals and fossil fue
energy. The mature phase of the transition is characterized by slower yield
growm h rates; productivity may even decline locally, if the adoption of nore

i ntensive techniques has resulted in danage to soil and water resources.
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Food supply

82. World agricultural production has risen inpressively over the past 40 years
(figure 1V.1). Since 1961, the industrialized countries have rai sed cerea
producti on by an average of 1.7 per cent each year. The annual rate of increase
i n devel oping countries averaged 3 per cent and they now account for well over
hal f the world cereal harvest.?

83. The Green Revolution of the 1950s and 1960s enabl ed sone devel opi ng
countries, notably India and China, to increase their food production
dramatically through the use of irrigation, fertilizer and scientifically bred
new strains of rice and wheat. O her devel opi ng regi ons, including North
Africa, nmuch of South America and South Asia, achieved major though |ess

spect acul ar increases. Sub-Saharan Africa so far has continued to raise food
producti on nmore through the cultivation of new | and than through intensified
production. Fertilizer application rates and average yields in much of the
region remain well bel ow | evel s el sewhere
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84. Marine and inland fisheries are also a vital part of the world' s food
supply. Approximately 950 mlIlion people, nostly in devel oping countries, rely
on fish for their primary source of protein. The marine catch (representing
about 78 per cent of the total) rose nearly fivefold between 1950 and 1989; it
has dropped slightly since then but the total catch has continued to rise thanks
to expanded aquacul ture production. This steady increase masks a nore
conplicated picture in which new species of fish, and new fishing grounds, have
been successively exploited and depleted. A recent study indicates that an

i ncreasing proportion of the world's major ocean fisheries are now at, or
nearing, the point of over-exploitation (figure IV.2).% The greatest potenti al
for raising future fish harvests appears to lie in conservation of depleted
stocks, inproved managenment of rich fishing grounds such as the Indian Ccean,
and in continued expansion of aquaculture which already contributes nearly one
quarter of the total fish supply in Asia.*

85. The overall growth in world food supply conceal s a nunber of trends which,
if not corrected, will have disturbing inplications for future food security.

86. Agricultural intensification in recent decades has taken a heavy toll on

the environnent. Poor cultivation and irrigation techni ques and excessive use
of pesticides and herbicides have I ed to wi despread soil degradati on and water
contam nation. Approximately 300 million hectares worldw de are now severely

degraded and | ocal farm ng systens abandoned; a further 1.2 billion hectares -
10 per cent of the earth's vegetated surface - are at |east noderately

degr aded. ®

87. Competition for land is increasing. Developnment and popul ati on growth
claimland for housing, industry and infrastructure. Wrldw de data are not
avai |l abl e, but economic growmh in Asia is estimated to have reduced cropl and
area in sonme countries by 1 per cent per year;® slower rates of land loss are
still under way in the industrialized countries.

88. Dietary preferences are changing with increasing wealth in favour of neat
and dairy products. Direct consunption of grain by humans is the nost efficient
use of avail able food supplies but nore I and in devel oping countries is now used
for growing grain feed, fodder and forage for livestock in order to supply
export feed to industrialized countries and to neet an increasing demand for
meat and dairy products in devel oping countries.

89. Agriculture in parts of North America and Europe has reached a stage where
public interest in "healthy food", recreational use of the countryside (made
possi bl e by nass ownership of private vehicles) and protection of wildlife and
habitats are encouragi ng | ess intensive techniques. Policy incentives are being
i mpl emented to renmove sone cropland from production altogether

90. The net effect of these trends (a static or declining productive |and base
and | ess efficient use of cereals) has been offset for many years by increasing
yields. However, while yields and total world food production are still rising
in absolute terns, the rates of growth have been declining since the early
1980s.’ This situation, conbined with rising popul ation, neans that per capita
food production has growmn relatively slowy (figure 1V.3). Since 1984, the

per capita grain harvest has actually declined by an average of nore than

1 per cent per year (figure IV.3).
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Hunger am dst plenty
91. dobally, there is still abundant food. Between 1961 and 1994, per capita

food supply in devel oping countries increased by 32 per cent and mass fam nes on
the scale seen in the nineteenth and md-twentieth century have not recurred.
The proportion of the world' s popul ation who are hungry or chronically

under nouri shed has fallen from35 to 21 per cent. R sing food production has
not delivered universal food security, however. Nearly 840 mllion people
remai n hungry worl dwi de and the nunber of chronically undernourished in

sub- Saharan Africa has nore than doubl ed since 1969 (figure IV.5).8

92. During the 1970s, food availability increased significantly in many
countries in East and West Asia, Latin America and North Africa, despite rapidly
growi ng popul ati ons. These gains were due not only to inproved agricultura
productivity but also to econom c devel opnent (or in sone cases borrow ng),

whi ch enabled rapid growh in food inports. Net inports of cereals in

devel opi ng countries nmore than tripled between 1969/71 and 1979/81.° But in
South Asia, per capita food supplies stagnated and they declined in sub-Saharan
Africa, where donestic production and inports could not match popul ati on growt h

93. The 1995 aggregate food security index, conpiled by the Commttee on Food
Security of the Food and Agriculture O ganization of the United Nations (FAO,

i ndi cates that a nunber of countries in sub-Saharan Africa and South Asia and a
limted nunber in Latin America and the Cari bbean have experienced serious
declines in per capita food availability since the m d-1980s.!° These countries,
with "l ow' or "critical" food security, have nade little progress in raising per
capita food production, or have proved unable to maintain earlier gains because
of economic or political instability. It is generally agreed that food
insecurity at present is largely a distributional problem people have

i nadequat e physi cal and/or econom c access to food as a result of poverty,
political instability, econom c inefficiency and social inequity.

Food for the future

94. The challenge in providing adequate nutrition to a popul ati on of

9.4 billion in 2050 is threefold: (i) food production nust be doubl ed; given
current regional population growh trends, a nearly threefold increase in supply
will be required to feed the devel oping world and a fivefold increase for Africa
and the Mddle East; (ii) regional self-sufficiency will not be possible
everywhere and food inmports nust increase; since food supply traditionally
responds to demand (which is a function of incone) and not to human need, the
focus nust be on ensuring that people have inconme to purchase the food they
need; (iii) increased production nmust be achi eved w thout further danage to the
productive base (soils and water) or to human health.

95. Projections of future global food production and food security depend on
under | yi ng assunptions regardi ng popul ati on growt h, avail able cropland, yield
gains and diet (lifestyles). Recent long-termforecasts involve a w de range of
out comes because even small changes in underlying assunptions can | ead to huge
differences in future agricultural supply and denmand (figure IV.4).
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96. The Conventional Devel opnent Scenario assunes a gl obal growh in food
producti on of about 1.5 per cent per year, falling to around 1 per cent,
resulting in doubled production by 2050. The potential for cropland expansion
appears greatest in Africa and Latin Anmerica, but limted in devel opi ng Asia;
cropl and areas coul d decrease in industrialized regions. Irrigated areas are
likely to increase only nodestly. The greatest productivity gains are likely to
cone in Africa, where yields are currently well bel ow average; yield gains could
al so be strong in China and Latin Anerica. In industrialized countries, yield

i ncreases are expected to continue, though at a | ower rate.

97. The International Food Policy Research Institute (I FPRI) has devel oped a
nunber of scenarios of future food production, including two variants based on
di ffering assunptions regarding investnent in agricultural research. Further
cut backs in public investnent are expected to reduce production by about

10 per cent in devel oping countries (relative to a baseline scenario). Higher
i nvestnment, by contrast, is projected to raise production and to create
addi ti onal benefits in non-agricultural incone growh, to increase public
expendi tures on social services and to inprove access to water, sanitation
servi ces and educati on.

98. FAO has produced a forecast for 2010 which al so assunes rapid technol ogi ca
i nprovenent and projects a growh rate of 1.8 per cent per year.?!?

Food production and the natural resource base

99. Limting factors in expanding cultivated | and area include the scarcity of
high quality agricultural land, the risk of environnmental degradation of

margi nal cultivated | ands and conpetition fromalternative |and uses,

particul arly urban growm h and devel opnment in devel opi ng countries and

"count er - ur bani zati on" (urban-rural mgration), tourismand |eisure uses in
devel oped countries. Conpetition for |and between agriculture and forest cover
wi || sharpen; recent estimates suggest that nearly two thirds of tropica
deforestation - some 12 nmillion hectares per year - is due to farners clearing
land for agriculture.®® Scenarios devel oped by the Finnish Forest Research
Institute suggest that tropical forest cover could decline from1,757 mllion
hectares (1990) to between 1,164 million hectares and 1,360 mllion hectares in
2025.

100. Wiile significant areas of Africa and Latin America remain to be opened up
for agriculture, the costs to indigenous forest dwellers, forest and savannah
vegetation and biol ogical diversity are likely to be high. Additionally, the
degradati on and deforestati on of watershed forests have an i nportant inpact on
water quality, quantity and periodicity of flow (see chap. V, section on water
and ecosystem functions). These facts suggest the need for a twin focus on

i ncreasing food production in nore fertile areas (intensification) thereby
reduci ng the need for further expansion into nmarginal and easily degraded
non-agricul tural |ands, and devel opi ng technol ogi es appropriate to less fertile
areas which can inprove farners' opportunities to increase food production while
m nim zing the risk of environnmental danage.

101. Water is likely to prove the nost inportant constraint on raising food
production (chap. V). Irrigated cropland area grew by 2-4 per cent annually
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during the 1960s and 1970s but expansion has since slowed to |less than 1 per
cent per year.'™ This trend is not expected to be reversed in the short term
given | ow projected world food prices and the increasing econom c costs and
envi ronnental and social inpacts associated with nmajor new irrigation schenes.
Yields fromexisting irrigated | and, especially in parts of China, India,

Paki stan and the United States, are al so expected to decline where aquifers
beconme exhausted and/ or urban popul ati ons and industry claima growi ng share of
limted water resources. Nevertheless, nore than half of additional crop
producti on by 2010 is expected to cone fromirrigated |and, according to FAO
projections. This inplies the need for vigorous, renewed investment in
smal | -scale irrigation schemes which can raise yields while mnimzing econonic
costs and environnental damage. ®

Aagricultural productivity and food security

102. The CDS, |IFPRI and FAO forecasts all suggest that future production gains
will be sufficient to cope with increased popul ation and rising denmand at the
gl obal level. At the regional |evel, however, they all indicate worsening food
i nsecurity in sub-Saharan Africa and only margi nal inprovenent in South Asia,
even under a variety of assunptions about future growth, investnent and trade
liberalization. |1t seens unavoi dable that food security in some devel opi ng
countries will (as now) depend on inports fromfood surplus to food deficit
countries. On the basis of current policies, nearly 700 m|lion people are
expected to go hungry in 2010 (figure IV.5).

103. In theory, there is scope for further imense yield gains and raised
production in the future. Wde disparities still exist between the yields
achieved in agricultural research stations and by farnmers. Typically, dryland
farnmers in Asia, Latin America and Africa obtain between one tenth and

two thirds of research station yields; nost farners achieve less than half. In
addition to yield gaps in inproved crops, many plant and ani mal breeds have not
yet been subject to much scientific inprovenment. However, a major chall enge
will be to ensure that future inprovenents do not exclude tropical farners -
where potential production gains are high and food insecurity is often greatest.

104. The CDS and | FPRI scenarios represent a "m d-way" point between
technol ogi cal | y based projections which recognize fewlimts to food production
and nore pessimstic forecasts founded on the belief that world food production
is already on a declining trajectory. |f historical inprovenments in
agricultural productivity can be naintained, there will be enough food to neet
expandi ng demand. Future inprovenents will depend critically on continuing
investrment in inproved crop varieties, greater efficiency in water use, inproved
soi | managenment and soci 0- econom ¢ devel opnent which enables farnmers to take
advant age of new techni ques.
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The role of policy

105. Agriculture is a heavily regul ated econom c sector. National Governnents
in both devel oped and devel opi ng countries intervene to influence what is grown
and sold, where and how. Trade policies determ ne market access and can be used
to protect the interests of donestic producers. The potential for governnent
action to inprove, or worsen, food security at every level is therefore

enor nmous.

Positive inpacts ...

106. Countries which have foll owed broad-based econoni c devel opnment strategies

i ncluding high levels of investnent in agriculture have often experienced a
nunber of positive benefits: increased enploynment and income through
agriculturally | ed economic growth, decreased incidence of rural poverty and
greatly inproved food security. The Wrld Bank has noted the clear rel ationship
between rising gross national product (GNP) and declining preval ence of
underwei ght children between the 1970s and 1980s; the relationship is especially
strong in countries that have done well in agriculture, such as Indonesia and
Thai | and. **

107. More specifically, the extraordinary yield increases of the G een
Revol uti on were made possible by a technol ogi cal package (conprising genetically
i nproved plant varieties, irrigation, fertilizer and pesticide application and
management skills) devel oped by scientists working in State and donor-sponsored
research institutes and field stations.

108. Public demand for nature conservation, together with budgetary constraints,
have encouraged "environnent friendly" policy neasures to reduce agricultura
surpluses and inprove environmental protection in some devel oped countri es.
Strict regulation and pricing incentives have been introduced in parts of

Scandi navi a and Northern Europe, for exanple, which linmt the use of
agrochem cal s and encourage preservation of habitat "enclaves" in farn and.

and negative inpacts

109. It has been argued that market failures in the agriculture sector and
government interventions which distort product and input prices (and tend to
reinforce market failure) have a greater effect on soil, water, human health and
ecosystens than equivalent failures in any other sector.!® Exanples abound in
bot h devel oped and devel opi ng countries of tax incentives which have encouraged
i nappropriate changes in |land use. Subsidies in many devel opi ng countries for
pestici des and herbici des, conbined with inadequate education and product

| abel I i ng, have encouraged excessive use, leading to soil and water

contam nati on and t housands of pesticide-related deaths per year. The Conmobn
Agricultural Policy (CAP) of the European Union at one tinme involved a system of
guaranteed prices for unlimted production. These guarantees inproved regi ona
sel f-sufficiency and turned Europe froma net inporter to a net exporter of
cereals. At the sane time, they encouraged intensive farm ng nmet hods which have
led to soil and water pollution, |andscape degradation and | oss of biodiversity.
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110. At the gl obal level, agricultural production and trade patterns have been
seriously distorted by national and international policy responses to the

macr oeconomni ¢ events of the 1970s and 1980s: the oil shocks, the boom and bust
cycle in food commodity prices, devel oping country indebtedness and world
recession. One notable inpact was that agricultural policies adopted by OECD
countries during the "boont years of the 1970s protected their farnmers from
fluctuations in world markets. Wen commodity prices plunged in the 1980s,
donestic price supports, particularly in the United States and Europe, were
general |y mai ntained, |eading to nmassive over-producti on and export subsidy
programes. This further depressed both world prices and the incentives for
devel opi ng countries to produce for either donestic consunption or export.?

Policy |l essons and priorities

111. The fundanental chall enge for sustainable agriculture and future food
security is to make better use of avail abl e physical and human resources.
Dramatic gains in agricultural productivity have proven possible to achi eve but
some regions remain at |least partially "locked" in the | owinput, |ow output
phase of the agricultural transition, unable to capitalize fully on avail abl e,
superior crop varieties and managenent techni ques. Sub-Saharan Africa

especi ally has not benefited as expected, or has not sustained early gains. The
experi ence of the G een Revolution has shown a nunber of elenents to be critica
to nore wi despread success.

112. Maintaining, or inmproving on, current trends in yield gains will depend on
continued investment in agricultural research, preservation of biologica
diversity, both in situ and in gene banks, and substantial increases in
fertilizer use in many devel oping countries. Donor funding remains critical for
the foreseeable future: the IFPRI scenarios estimate that if internationa
donors were to elimnate all funding of national and international agricultura
research, food grain production would drop by 10 per cent and the nunber of

mal nouri shed children in devel oping countries would increase by 32 per cent.
Conversely, if donor funding were to increase by 50 per cent, food grain
producti on woul d i ncrease by 40 per cent and the nunber of mal nourished children
woul d drop by 30 per cent.?!!

113. Technol ogi cal inprovements will not be sufficient, however. The continuing
gap between yields achieved by many farnmers and at experinental stations
suggests that nore enphasis nmust be put on creating thriving rural econom es

whi ch provide enabling environments for small farmers. Success factors include
i nproved | and tenure, remunerative prices, access to credit and markets that,
toget her, encourage farners to adopt new agricultural crops and techni ques. ?°

114. Wiile market reforns are inportant, the experience of structural adjustnent
programmes undertaken by many devel opi ng countries as a condition of
internationally funded assi stance has served to denonstrate that the pursuit of
nmore market-oriented policies does not automatically cause agricultura
production to rise in the short term or the nunbers of hungry to fall. DMore
attention is now being paid to the need for conplenentary policy neasures such
as the provision of agricultural extension services and facilitating greater
participation by programe beneficiaries, especially wonen.
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115. Degradation of the agricultural resource base through soil erosion, |oss of
cropl and to devel opment and contam nation of soil and water by agrochem cals
nmust be slowed and, where feasible, reversed. Food supplies in the future wll
cone largely from higher yields on existing agricultural |and, and | osses of
productive | and nust be conpensated by even greater increases in yields. The
nore |land | ost, the greater the technol ogical and econonmic challenge will be.
Better managenment of irrigated land is a particular priority in this regard
(chap. V). Policy-making in all countries has too often paid insufficient
attention to the protection of agricultural land as a natural resource,
suggesting the need for re-evaluation of the econonmic costs of soil degradation
due to poor agricultural practices or |land |oss from unpl anned devel oprent.

116. Agricultural productivity gains in many poor and food insecure countries
have often been underm ned by high | osses caused by pest damage in the field and
post - harvest | osses frominadequate transport and packagi ng systens. This, in
turn, has led to heavy reliance on pesticides, which have conprom sed human

heal th and ecosystens in many regions. The nost feasible alternative remnains
intensified devel opnent and use of integrated pest managenent (IPM systens,

i ncl udi ng both biol ogical and chem cal controls. Cooperation between public
authorities and the private sector, especially newy energent biotechnol ogy
conpanies, wll be required.

117. The prospect of future regional inbalances between food supply and demand

suggests that the devel oped countries will increase production again in order to
neet gl obal needs, but this will occur only in response to rising prices on
international markets. |If food subsidies to urban consuners in devel opi ng

countries were reduced, and food prices allowed to rise, the necessary econonic
incentives mght be supplied.
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V. WATER A MJLTI FUNCTI ON RESOURCE

I nt roducti on

118. The United Nations Water Conference of 1977 covered a wi de range of water
management issues but is now chiefly renenbered for its call to provide safe
drinki ng water and adequate sanitation for all. The Mar del Plata Action Pl an,
whi ch stemmred fromthe Conference, and the subsequent International Drinking
Wat er Supply and Sanitation Decade (1981-1990), set out to inplenent this goal
The provision of services increased substantially over the decade but progress
was sl owed by the macroeconomic difficulties experienced by many devel opi ng
countries in the 1980s and by popul ati on growth whi ch offset many of the gains.

119. Throughout the 1980s and 1990s, concerns over water quality canme to be

mat ched, and in sonme countries dom nated, by the issue of water supply; in
particul ar, the increasing incidence of regional and |ocal scarcity and
conflicts over access to limted water resources. Faced with steadily rising
consunption, many Governments struggled to neet the demand by raising supplies
to match - whatever the cost. An era of gigantic water engineering projects was
initiated in the 1950s but peaked by the | ate 1980s, when protests over their
environnental and social inpacts, and soaring econom c costs, slowed the rate of
construction.

120. The International Conference on Water and the Environnment, held in Dublin
in 1992, and Agenda 21 denobnstrate international acceptance of a broader and
nore conplicated water agenda. Water is increasingly recognized as a finite and
vul nerabl e resource and one which is likely to be the principal constraint on
devel opnent in sonme countries. Long-termsolutions will need to focus nore on
nmanagi ng water as an econom c good, with an enphasis on increased efficiency of
use and nore rational allocation anong users.

121. Equally, water quality issues have taken on renewed urgency. To

hurmani tari an concern over the suffering caused by inadequate water supply and
sani tation services, has been added the realization that pollution of water
resources i s reduci ng usable supplies and aggravating the scarcity probl em
Thus quality and quantity issues have nerged in a way that reinforces the need
for a nore integrated approach to water policy.

The water transition

122. Soci o-econom ¢ devel oprment is characterized by nore active exploitation of
wat er resources. Water is a critical input to both industry and agriculture and
econom c growth usually requires transfers of water fromnoist to dry areas and
construction of danms and reservoirs for hydropower, irrigation, flood contro

and seasonal storage. Water pollution fromindustrialization and urbani zati on
also tends to increase in the early stages of developnent. Historically, as
countries industrialize, the share of water used for agriculture declines and an
i ncreasing proportion is taken by the industrial, comercial and househol d
sectors - domestic consunption, in particular, increases greatly with nore
affluent lifestyles (figure V.1). Wirldw de, agriculture still consumes about
70 per cent of available water supplies, with a range fromunder 5 per cent in

l...
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sone northern European countries to over 90 per cent in parts of Africa, South
Anerica and central Asia.

123. There is, however, no clear relationship between per capita water use and
national wealth. H gher per capita household and industrial use in rich
countries tends to be offset by |ower use rates in agriculture. The exception
is found in the very poorest countries, which also have the | owest per capita
use rates. One encouraging developnent is that newy industrializing countries
appear to be noving towards relatively nore efficient patterns of water use nore
quickly than did the old industrial economes. As with energy use (chap. II1),
rising per capita inconme in some higher-incone devel oping countries is
characterized by | ower per capita water consunption in the industrial and
househol d sectors than was the case in the past.?
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Water: the question of supply and denand

124. Fresh water supplies are renewable (through precipitation, river inflow and
groundwat er recharge) but finite; the world' s water is a fixed stock. The total
human demand for fresh water has risen steadily with increasing popul ati on and
econom c activity. Since 1940, global water w thdrawal s have risen by an
average of 2.5 per cent annually - faster than the rate of popul ation growth
(figure V.2). Humanity now uses, directly or indirectly, nore than half of the
worl d's water supply that is accessible and per capita availability of fresh

wat er worl dwi de fell from 17,000 n? in 1950 to 7,300 n? in 1995.°2

125. Gobally, fresh water is abundant but it is very unevenly distributed anong
and within countries. Chronic water shortages already exist in many areas where
precipitation is low or unreliable and/or where w t hdrawal s have been
significantly increased to neet additional demand from expanding irrigation,

i ndustry or urban populations. 1In addition to pressure on water resources from
econom ¢ devel opment and changes in social consunption patterns, water supply is
i ncreasingly constrained by | and use changes (for exanple forest clearance,

whi ch tends to increase run-off and reduce water availability) and contam nation
from human settlenents, industry and agricul ture.

126. In nost recent anal yses, countries are considered likely to experience
chronic scarcity problens when water availability falls bel ow a "benchmark" of
approxi mately 1,000 n? per person per year. However, a recent major assessment
of the world's water resources (the G obal Water Assessment)? has refined this
nmeasure and defined water stress as the ratio of water withdrawal to water
availability on an annual basis. A ratio of |less than 10 per cent indicates few
wat er resource managenent problens; a range of 10 to 20 per cent indicates that
water availability is becomng a limting factor and significant investnents
will be needed in the future; water w thdrawal s exceedi ng about 20 per cent of
avai | abl e water indicate that managenent of both supply and demand will be
needed and that resolution of competing uses will be necessary to assure
sustainability.

127. Viewed in this way, issues of water demand, and actual or potential water
scarcity, are intinmately connected not only to population growth but also to the
structure of an econony. Decision-nmaking that favours or inhibits alternative
uses of water critically affects whether or not a country will be water-scarce
at any given level of water availability. Countries where current water use
patterns are creating stress or scarcity in at |east sone part of their
territory are identified in figure V. 3.
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128. Many water-stressed countries have been forced to turn to their groundwater
reserves, which are frequently punped faster than they can be recharged. Such
water "overdrafting"” is w despread in parts of India, China, Mxico, the United
States and the former Soviet Union. Parts of Northern Africa and the Mddle
East are dependent on withdrawals from"fossil aquifers" which are not recharged
at all. Gven the rising costs and declining availability of new sources of

wat er supply, sonme regions nmay need, over time, to reorient their econom es
towards | ess water-intensive end uses.

Conpetition and conflict

129. A notable trend in the past decade has been sharpeni ng conpetition between
rural and urban water users, over both surface and groundwater resources. Wen
shortages becone acute, it is usually (though not always) farmers who | ose,
since their econonic and political |obbying power tends to be | ess than that of
urban and industrial constituents. A nunmber of devel oped countries are
attenpting to manage an orderly shift fromrural to urban use through
real l ocation of water use rights, water trading and even schemes to buy out
farmers and redistribute their water rights.® However, there could be serious

i mplications for food production if such solutions are adopted nore wi dely

(chap. V).

130. At the international level, conflicts are focused at the river basin |evel
They have arisen with increasing frequency over projects to damor divert water
by countries in a powerful position upstream of their neighbours. Current flash
poi nts include cross-border river basins in South Anmerica, North Africa and the
M ddl e East, though an encouragi ng 30-year cooperation agreenent has recently
been signed in South Asia. Future conflicts are a potent risk where countries
sharing river basins conmbine circunstances of |ow water availability, rapidly
growi ng popul ations, urbanization and industrialization and continued absence of
regul ati on.

Wat er and hunman health

131. In devel oped countries, drinking water and sanitation services were
extended to nost major urban centres by the early twentieth century, bringing

i medi ate and dramatic inprovenents in |life expectancy. The inportance of high
quality water to human health and the healthy functioning of society is evident
in current environnental spending: water treatnent represents the largest item
in pollution abatenent and control expenditures in the OECD countries.*

I nfectious di seases have steadily declined in nost cities in the devel oped
worl d. However, despite near universal access to sewerage systens, sewage isS
not necessarily treated before discharge; an estimted 30 per cent of wastewater
i n devel oped countries is still dunped raw into | ocal rivers, |akes or narine
wat ers, posing increasing health risks.?®

132. There is evidence that devel opi ng Asian countries are successfully
provi di ng adequate sanitation services at |ower per capita incone |evels than
was the case in the devel oped countries.® However, in many other devel opi ng
countries, worsening water quality represents one of the nost serious health
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hazards and constrai nts on soci o-economni ¢ devel opnment. The Internationa
Drinking Water Supply and Sanitation Decade (the "Water Decade" 1981-1990) was a
coordi nated international effort to "speed up" the water quality transition and
accel erate the introduction of water services in poor regions. Nearly

US$ 100 billion was invested but the results were nmixed. Inpressive gains in

t he nunbers of people served were offset by population growh, especially in
urban areas. |n 1994, approxinmately 1.2 billion people in devel oping countries
| acked safe water supplies and nearly 3 billion | acked access to sanitation

services, representing a decline in the percentage of the popul ation served
(figure V.4).2

133. The difficulties in providing people with adequate drinking water and
sanitation services are being conpounded by the pollution which now extends for
mles around cities in many devel oping countries: rising volunmes of industrial
and househol d effluent contam nate surface and groundwater supplies and often
overwhel m nmuni ci pal treatnent capacity. In this context, the inportance of
protecting groundwater as a resource is only now comng to be fully appreciated.
In the Asian and Pacific region, nore than 1 billion people depend on
groundwater for their drinking water; in nmany areas, reserves are increasingly
threatened by contam nation, especially fromintensive agriculture.” New
irrigation schenes, which create | arge bodies of standing water favourable to
parasites, are responsible for significant increases in water-rel ated di seases.
For exanpl e, schistosom asis has spread quickly through river regions foll ow ng
construction of major danms in North and West Africa, reaching infection rates of
90 to 100 per cent, conpared with 5 to 10 per cent before construction.?

134. The Wirld Health Organization estimates that alnost half the world's

popul ation is suffering fromdebilitating water-borne or water-rel ated di seases
whi ch account for an estimated 5 mllion deaths each year. Good progress has
been made in reducing the incidence of guinea-worm di sease, which may be
eradicated in the near future, but epidem cs of other infectious diseases,

not ably di arrhoeal di seases, chol era and schi stosoni asis, remain frequent.
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Water and ecosystem functions

135. Worldwi de efforts to increase avail abl e water supplies have invol ved mgj or
trade-offs: natural capital has been lost, in return for gains in energy
generation, food production and soci o- econom ¢ devel opnent. The past half
century has wi tnessed an unprecedented period of construction of dans, canals,
reservoirs and pipelines. The nunber of major dams (over 15 metres in height)
inthe world rose fromjust over 5,000 in 1950 to nearly 38,000 today, with over
60 per cent in Asia.® This "plunbing” of the world's river systens, though
essential in sone cases, has led to nultiple environnental and social imnpacts,
some of which are now recogni zed as serious obstacles to future devel opnent.

136. In many of the world' s great rivers, the volume and timng of water flowis
al nrost entirely controlled, with virtually no water reaching the sea. This has
resulted in major disruptions to aquatic habitats, declining fish stocks and
significant | osses in biodiversity. Another inportant objective of water
engineering is flood control. Ironically, there is evidence that flooding is
wor seni ng i n sonme regions due to excessive canalization of rivers and | oss of
wet | ands whi ch act as natural sponges. Successful flood prevention, on the

ot her hand, is preventing replenishnent of deltas and fertilization of flood

pl ai ns wor | dwi de because silt tends to be trapped behind danms in reservoirs.

A obal loss of reservoir capacity due to sedinentation is estimted at

10 per cent per decade.? Loss of productive land as deltas retreat is a problem
whi ch coul d be compounded by clinmate change and rising sea | evels. For exanple,
it has been estimated that Egypt could |ose up to 19 per cent of its habitable

| and, displacing some 16 per cent of the popul ation, over the next 60 years.?

137. Major concerns arise over waterlogging and salination of soils caused by
poor irrigation techniques. Irrigation has accounted for nore than half of the
i ncrease in global food production since the m d-1960s and is expected to
contribute strongly to neeting future additional demand (chap. 1V). However,
about 20 per cent (50 million hectares) of the world' s irrigated land is
affected, to sone degree, by soil degradation caused by faulty irrigation
practices.? In nany areas, salination has reached the point where food
production is significantly reduced; studies have found that yields of nmjor
crops in North Africa and parts of Asia are being cut by 30 per cent.?

138. The trend to ever bigger water engineering projects has slowed in the 1990s
due to | ow food prices (which discourage the expansion of irrigation), rising
real costs of construction and growi ng recognition of the environnmental and
soci al consequences. Mich of the damage due to m suse of water resources could
be reversed, given tinme, political will and finance. The nore fundanental
problemis that, despite all the effort put into storing and transporting fresh
wat er, supply side solutions have not kept pace with rising demand in many water
stressed countries. This suggests the need for alternative approaches if future
dermands are to be net.
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Looki ng ahead

139. Water managenent over the next decades will be a devel opment issue
(ensuring water supplies are sufficient for econom c activity without
underm ni ng the natural resource base of soil and water), a political issue
(avoi di ng donestic and international conflicts over a scarce resource) and a
wel fare issue (providing people with the water services necessary for good
health and quality of life). Projections regarding future water demand and
availability are highly uncertain, being dependent on assunptions about
popul ati on and econom ¢ grow h, investnent in additional water supply, relative
demand from di fferent consumi ng sectors, the devel opnent and adopti on of new
technol ogi es and the extent to which existing supplies becone contam nat ed.

140. Projections made in the recent Conprehensive Freshwater Assessnent (see
note 2 bel ow) are based on the United Nations nedi um popul ati on growt h forecast
and assunme no mmjor changes in policy or technol ogy; they represent a business-
as-usual continuation of present trends. Estimated w thdrawals reach a gl oba
total of over 5,000 kn? per year by 2025 (figure V.5).

141. The Conventional Devel opment Scenario projects a nuch | ower rate of

i ncrease, based on greater shifts worldw de towards | ess water-intensive
econom c activities and higher levels of water efficiency. |Its estimte of

total withdrawal s of 4,300 kn? by 2050 is consi dered very conservative by nost
experts. At the opposite extrene, another estinmte has been produced as a
"backcasti ng" exercise, based on FAO projections of future food demand; it
represents the ampunt of water that would be required to produce sufficient food
for the world' s population in 2025. Depending on water efficiency in
agriculture, and other factors, estimates of this variant range froma 50 to

100 per cent increase in water demand over the next 30 years.

142. Future water supplies in many devel oping countries could be critically
determ ned by contam nation of rivers, |akes and groundwater reserves by

i ndustrial em ssions and agricultural and urban run-off. Agricultural use of
fertilizers and pesticides is expected to increase rapidly in devel opi ng
countries in order to neet rising food demand and, if inadequately managed,

i ndustrial growh and urbanization will produce dramatic increases in pollution
The extent to which societies will choose to linmt water w thdrawals for
econom ¢ purposes in order to protect terrestrial and aquatic ecosystem
functions is a further uncertainty, especially in industrializing countries
where standards of living and interest in environnental quality are rising
rapidly.

143. Despite their wi de range, nobst forecasts of water use suggest that demand
fromall economc sectors will continue to grow On current trends, al nost

two thirds of the world population in 2025 will be subject to noderate to high
wat er managenent difficulties, and alnost half the world will have difficulties
in coping due to inadequate financial resources. Figure V.6 illustrates the
projected water stress index for countries in 2025; it is a conservative
estimate, which assumes that per capita water withdrawals remain at 1995 | evel s.
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144. 1t appears nost likely that water will becone a critical issue in

devel opnent. Worl dwi de, water use cannot rise to match projected demand wi t hout
a substantial increase in available supply, nuch greater use of the existing
supply and major efforts to prevent pollution. Were increasing avail able
supply to nmatch demand is econonmically and/or environnmentally infeasible, the
enphasi s nust be on water conservation and pollution prevention. Conservation -
especially water reuse in industry and greater efficiency in household and
agricultural use - represents the greatest "resource" still to be exploited.

The role of policy

145. Water has traditionally been a State responsibility in nbst countries.
Viewed as a strategic resource but also a public good, water resources have
tended to be centrally planned and protected frommarket forces. Politically,
maj or projects to increase water supply have often proved nore attractive than
measures aimed at water conservation and efficiency.

146. Political and social considerations have encouraged Governnents worl dw de
to provide |large subsidies to insulate water users fromthe true costs of
provision. The Wrld Bank estinmates that, on average, nunicipal water users in
devel opi ng countries pay about 35 per cent of the average cost of water supply.
Devel oped country Governnents al so subsidi ze nunici pal users though generally at
a lower rate than agricultural users. In both devel oped and devel opi ng
countries, nost urban water utilities further distort prices by charging flat or
declining rates per unit of water use, rather than rates that rise to reflect

i ncreasi ng margi nal costs of supply.

147. Worl dwi de, water subsidies benefit farmers above all other users; farners
typically pay between 10 and 20 per cent of the construction and operating costs
of irrigation projects.* Artificially |low water prices largely underwote the
wor | dwi de boomin irrigation and thereby enabl ed essential increases in
agricultural production. However, they al so encouraged the devel opnent of

wast eful and inefficient practices; on average, 55 per cent of irrigation water
never reaches the crop.'®> Generous allocation of subsidized water to
agriculture - while hel pful for food security, rural poverty alleviation and

i ncreased agricultural exports - may not be the nost econonically beneficia
option overall. Planners in China calculate that a given anount of water used
in industry generates nore than 60 tinmes the value of the sane amount used in
agriculture.

148. Water managenent at the national |evel is characterized by fragnentation of
responsibility, for exanple, anong mnistries of agriculture, energy, health,
transport, environment, economc affairs and local authorities. Despite sone
evi dence of a nove towards integration - linking water |egislation to economc
and social issues - weak and divided adm nistrative structures persist in many
countries. |Isolated decision-nmaking in one sector can create problens - or
foreclose future options - in another. This has especially been the case in
decisions relating to major irrigation schenes: the over-anbitious attenpt to
irrigate much of the Aral Sea Basin has |led to economc, environmental and human
heal th damage totalling an estimated 37 billion roubles; w de areas have been
economi cal Iy ruined. *®
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Policy |l essons and priorities

149. There is a grow ng consensus that increasing water supplies to match demand
will, in many areas, be econom cally prohibitive. Costs of tapping new water
supplies are projected to rise to between two and three times the cost of
current investnents.® A prime |lesson of recent years, therefore, is recognition
that inproved nmanagenent and greater efficiency are the keys to stretching water
resources. Two broad policy approaches hold particul ar prom se:

(i) institutional change to encourage nore integrated and effective water
management and (ii) technical innovation and pricing reformto inprove
efficiency of use and manage demand

150. Sone countries are beginning to decentralize their water supply services
and give a greater role to the private sector. Municipal authorities in nopst
regions of the world are experinmenting with sonme transfer of water nmanagenent to
private conpani es, autononmpus utilities or water user associations in the hope
of inmproving cost and water efficiencies and standards of service.! Top
priority needs to be given to providing safe drinking water and sanitation in
Africa, Latin Arerica, Asia and the Pacific region. However, a prine |esson of
the Water Decade has been the inappropriateness of transferring devel oped
country standards whol esal e to devel oping countries. Western infrastructures
have devel oped over nore than a century, in step with econom c and popul ati on
growm h. The size of popul ation and budgetary constraints in many devel opi ng
countries mean that providing all residents with, for exanple, piped water and
flush toilets in their houses is not a realistic option in the near term Low
cost solutions, tailored to |l ocal conditions and needs, are proving thensel ves
effective but are commonly resisted on the grounds that they represent a | ow

t echnol ogy, second-rate devel opnent route.

151. In rural areas, watershed managenent is being pronoted as a nmeans to nore
i ntegrated managenment of water, forest and agricultural |and resources. A
nunber of CGovernnents and international aid agencies are supporting innovative
attenpts to pronote joint managenment of watersheds by |ocal residents and
governnent agencies. In northern Thailand, for exanple, an approach has been
devel oped i nvol vi ng comuni ty mappi ng of watersheds, a physical nodel of the
wat ershed area that serves as a basis for a joint zoning exercise and the
devel opnent of a network of participating communities within the watershed to
deal with transboundary issues.®

152. The growi ng nunmber of cross-border conflicts over water supplies clearly
requi res shared water resources to be devel oped on a nore cooperative basis in
the future. International agreenents regulating water use in shared river
basi ns are conmon in devel oped countries and they are slowy being replicated in
devel opi ng countries.' Despite the conplexity and political sensitivity of such
agreenments, the international comunity has recently nmade sone progress in
assisting countries to devel op integrated action plans for the managenment of
shared water resources. The inportance attached to this issue at the

i nternational |evel, however, does not match its strategic significance.

153. Water-efficient technol ogi es hold enornmous potential for relatively | ow
cost expansion of available supplies. This is particularly true in the
agriculture sector; it has been estimated that saving and transferring just



E/ CN. 17/ 1997/ 3
Engl i sh
Page 69

5 per cent of agricultural water to nunicipal uses in the western United States
woul d neet the needs of urban users for the next 25 years.!” However, this
option is still grossly under-exploited. Wile the use of water-efficient drip
irrigation has grown 28-fold since the m d-1970s, it is still enployed in |ess
than 1 per cent of the world's irrigated area.?

154. In the industry and househol d sectors, efficient appliances, demand
managenment and conservation nmeasures can be effectively encouraged with econonic
i ncentives. The introduction of effluent charges in a growi ng nunber of
countries has stinulated industries to recycle and treat their water intake,
causing their overall use rates to decline, sonetinmes dramatically. Numerous
studi es denonstrate the |link between rising prices and declining denmand and
consunption rates. However, increasing water prices to cover the full costs of
provision is a politically daunting step even in the wealthiest countries and
currently infeasible in nmost of the developing world. In Europe, for exanple,
Governnents have sought to raise water tariffs (sonmetinmes in the context of
privatization) in order to neet the costs of investnments in new infrastructure
requi red under European Union law. Public reaction has often been hostile and
wat er use has not declined where new rates have not been |inked to consunption
I n devel oping countries, full cost pricing is a realistic goal only in the |ong
term Pricerises are likely to be effective only in the context of
institutional refornms that encourage efficient allocation and services and

br oader soci o-econoni c devel opnent which fosters both responsible use and the
ability to pay. The transition will require tine and careful managenent.
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VI. HUVAN DEVELOPMENT

I nt roducti on

155. Core elements of a human devel opnent "package" were set out for the first
time in the 1948 Universal Declaration of Human Rights. The Declaration

recogni zed specific social and econom c rights such as access to education
health, political participation and a decent standard of living, as well as nore
i ntangi ble rights, including freedom personal security and dignity. These
rights, and principles for their inplenentation, have since been elaborated in

i nternational neetings and conventions, culmnating in the recent series of

gl obal conferences organi zed by the United Nati ons on such devel opnmental issues
as popul ation, the environment, poverty and the status of wonen.!?

156. For many years, econom c growth has been seen as the key to achi eving nost
human devel opnent goals. Rapid econonmic growth over nmuch of the past half
century has enabl ed nmany countries to nmake great progress in providing their
citizens with reasonable living standards. However, popul ation grow h,

macr oeconom ¢ difficulties and i nadequate political and social infrastructures
have i npeded progress in many | ower-income countries, |leading to a sense of
"running to stand still". At the sane tine, serious concerns have arisen over
the long-termviability of some current growh patterns. One set of concerns
focuses on the environnental, econom ¢ and social consequences of the resource-
i ntensive consunption patterns of the devel oped world - and, increasingly, the
rapidly industrializing countries - another on the multiple problens bound up
with econom c stagnation, poverty and environnental degradation in sone
devel opi ng countri es.

157. The concept of "sustainable devel opnent" has contri buted two fundanent al
ideas to this debate. Firstly, if human devel opnent is to be sustained in the
long term societies cannot afford to pursue econonmic growth in a manner which
destroys the natural resource base on which present and future economc¢ activity
depends. Secondly, the benefits of econom c growth nust be distributed nore
equitably. Poverty underm nes progress in virtually every aspect of human

devel opnent and threatens security at the local, national and internationa

| evel s. The 1990s have been characterized by a grow ng consensus that

eradi cati on of poverty represents a global priority, and one that is inseparable
from soci o- econom ¢ devel opment and envi ronmental protection

The social transition

158. The social transition may be seen as the outconme of progress through the
maj or transitions described so far: indicators of human devel opment (see table)
tend to rise with increasingly stable and healthy popul ations, rising per capita
i ncome, access to comercial energy and material goods, adequate nutrition and
safe water and sanitation services.? At a global |evel, nost indicators are
improving significantly. The world picture, however, conceals nmajor differences
bet ween regions and within countries. The |east devel oped countries (LDCs) are
struggling to achieve - and sustain - universal access to the basic socia
services; they face a serious risk of "entrapment™ in which increasing
popul ati ons and stagnant econom c growth underm ne the "take-off" in human
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welfare. At the other end of the scale,
est abl i shed conprehensi ve soci a
escal ati ng costs as agei ng popul ati ons,
and socia
heal th care and payment of benefits.

wel fare systens, but

many industrialized countries have
must now contend with
hi gh and chronic | evels of unenpl oynent

mar gi nal i zation of the insufficiently skilled raise the demand for

Trends in human devel oprment indicators
Least All
devel oped devel opi ng Industrialized
I ndi cat or countries countries countries

Li fe expectancy

1960 39 46 69

1993 51 62 74
Infant nortality rate (deaths per thousand
live births)

1960 173 150 ..

1993 110 70 13
Under wei ght children under age five
(percent age)

1975 51 40 ..

1985- 1995 45 30 4
Commerci al energy use per capita (kg oil
equi val ent)

1971 42 255 4 211

1993 50 536 4 589
Daily calorie supply per capita

1970 2 060 2 140 3 190

1992 2 040 2 520 3 350
Adult literacy rate (percentage)

1970 28 43 ..

1993 47 71 98
Enrol ment ratio, all |levels (percentage,
age 6-23)

1980 31 46 ..

1993 35 55 82
Real GDP per capita (PPP$)

1960 561 915 ..

1993 894 2 709 15 211
GNP per capita annual growth rate
(percent age)

1965- 1980 0.4 2.9 3.1

1980- 1993 0.5 3.9 1.2

Source: Based on Human Devel opment Report, 1996 (various tables). Calorie supply

data fromWrld Food Sunmit, 1996.
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Economi c growh and poverty

159. The world econony has grown wi th unprecedented speed since the Second Wrld
War, and grow h has been further fuelled in recent years by trade liberalization
and greater nobility of private investnent capital. Exports of goods and
services grew from 17 per cent of the GDP of market economies in 1970 to

24 per cent in 1990. The phenonenon of "gl obalization" is creating a world
econony increasingly interlinked by international and regional trade agreements
and the operations of transnational conpanies, financial institutions, mass
medi a and el ectroni c conmuni cations. @ obal econonmic growh has led to a rea
rise in the standard of living for a magjority of the world' s popul ati on though
its benefits have not been universal. While sone devel opi ng regions owe their
rapid growth to international trade, others, especially those dependent on
exports of primary conmodities, appear to be at risk of nmarginalization. More
than 1.5 billion people experienced declining incomes in the 1990s. 3

(figure VI.1).
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160. Poverty is related to a wide range of factors, including income, health,
education and access to goods and services, and such socio-cultural factors as
gender and ethnicity. |If incone is used as a proxy neasure, it is clear that
much progress in reducing poverty has been nmade in recent decades. Average per
capita incones in devel oping countries have doubled in the past 25 years (a feat
whi ch took nearly 40 years in the United States). Social indicators such as
education and health have al so inproved (see below). The percentage of the

worl d's population living in absolute poverty (defined by the Wrld Bank as
living on less than a dollar a day?) has fallen since the md-1980s. However,
this decline was concentrated in Asia; other regions have not reduced the

i nci dence of poverty to the sanme degree and the total number of people living in
poverty has risen, to just over 1.3 billion in 1993 (figure VI.2).% Efforts to
reduce poverty have generally nmet with greatest success in the devel opi ng
countries which are nore advanced in their econom c and denographic transitions.
W despread poverty appears nost persistent in countries experiencing continued,
rapi d popul ati on growt h and econom ¢ stagnation
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Educati on

161. Education is fundanental to reducing both individual and national poverty.
School enrol nent, especially primary schooling for literacy, is a means to
achieving the interlinked devel opnent goal s of heal th, higher |abour
productivity, nore rapid economc growh and the broader objective of socia

i ntegration, for exanple, through participation in political and cultura
affairs. Literacy rates have risen strongly in devel opi ng countries, boosted
al so by adult literacy programes, but the absolute nunbers of illiterate adults
has increased fromabout 760 mllion in 1970 to about 900 million today.® The
proportion of children enrolled in school has also risen, though nore slowy.
The nunbers of children not attending school have fallen in nost of Asia and
Latin America but have risen in Africa and the | east devel oped countries.
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162. The | evel of education anmong wonen is increasingly recognized as a major
factor in speeding the social transition; higher enrolnent rates for girls
denonstrably | ead to decreased fertility rates, inproved child health and

i ncreased earnings potential. Female adult literacy and school enrol nent at
primary and secondary | evels increased by alnost two thirds in the devel opi ng
countries between 1970 and 1992, with the fastest progress being made in the
Arab States, followed by south-east Asia and Latin Anerica.’ Progress has al so

been nade in hi gher education. Overall, educational attainment anmong women has
progressed faster than anmong nen and the "educati onal gender gap", though stil
significant, has narrowed at virtually all levels of education and in al

regions. Exceptions are adult literacy and hi gher education rates in
sub- Saharan Africa, where the gaps between nen and wonen have w dened.
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Hunan health

163. Soci o- economi ¢ devel opnent is characterized by a health transition during
whi ch infectious di seases, which thrive when people live in unsanitary or
overcrowded conditions, give way to degenerative di seases associated with | onger
life expectancy (for exanmple, cancer) or nore affluent lifestyles. [Infectious
di seases remain the | eading cause of death worl dwi de (about one third of all
annual deaths) but dramatic inprovenents have been made in recent decades.
Thanks to targeted political and scientific efforts, killer diseases including
polionyelitis, |eprosy, guinea-wormdisease and neonatal tetanus are likely to
be eradicated in the near future.® dobally, average life expectancy at birth
has risen to 65 years and the |ife expectancy gap between the industrialized and
devel opi ng countries has approximately hal ved over the past 40 years. Infant
and child nortality rates have fallen in all regions.
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164. Despite progress, the Wrld Health Organization points to disturbing trends
whi ch indicate that infectious diseases are far fromunder control. During the
past 20 years, at |east 30 new diseases - for many of which there is currently
no treatnent or vaccine - have energed to pose a threat to the health of
hundreds of mllions of people. Exanples include AIDS, which was unknown 20
years ago and has now infected an estimated 24 mllion adults worldw de, and new
varieties of haemorrhagic fevers, of which Ebola is the best known.® Antibiotic
resi stance in hospitals worldwide is renewing the threat from di seases

consi dered to be subdued. And, in the industrialized countries, "ol d" diseases
such as tubercul osis have re-energed in many poorer urban areas. Devel oping
countries, meanwhile, are experiencing rapid growh in sone degenerative

di seases once largely confined to the devel oped world. Cancers and coronary
heart di sease are on the increase, especially in mddle-incone countries, and
many nore deaths may be expected from snoking-rel ated di seases. Wil e per
capita consunption of tobacco is slowmy falling in industrialized countries, it
is rising in devel oping countries.?
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Equity

165. Full equality of econom c opportunity, access to goods and services and
participation in the political and cultural life of society are not essentia
requi renents of economic growh. However, it is increasingly accepted that
gross inequities between people are not only unjust but represent a squandering
of human resources and a potential brake on socio-econonic devel opment. A
notable trend of the past 30 years, however, has been the w dening gap between
rich and poor, both between and within countries. The difference between
average per capita incones in the industrialized and devel opi ng countries
tripled between 1960 and 1993, while the share of gl obal inconme taken by
countries with the richest 20 per cent of the world' s population rose from70 to
85 per cent.® Disparities in income within countries have also increased, with
the richest 20 per cent of the population earning up to 30 tinmes nore than the
poorest 20 per cent in some countries. Past trends in national incone gaps are
m xed, with noves both towards, and away from greater income equality in the
devel oped and newy industrializing countries. |In Latin Arerica and Eastern
Europe and the forner Soviet Union, income gaps have generally w dened.

166. Devel opi ng countries have made good progress in some other indicators of
human devel opnent. The gaps with the industrialized countries have narrowed
significantly for life expectancy, adult literacy and daily calorie supply over
the past 30 years (see table). A relatively new and di sturbing trend, however,
is a widening gap between the | east devel oped countries (LDCs) and ot her
devel opi ng countries. For exanple, LDCs have experienced the smallest gains
since the 1970s in critical indicators relating to child health and schoo

enr ol nent . 8

167. Debate over inequalities between nen and wonen - their earning power,

| evel s of education, personal security, political rights and access to soci al
services - has surged in recent years. Historical data are weak, but it appears
that, while a higher proportion of wonen in nost regions of the world are now
entering all levels of education, their participation in paid economc activity
has risen very little in devel oping countries and has declined in LDCs.’
Representation of wonmen in politics and adm nistration remains low in al most all
countri es.

Looki ng ahead: the policy chall enges

168. Quantitative, integrated forecasts regarding the effects of econom c growh
on human devel opnment remai n beyond the capacity of current nodels. The quality
of growh is as inportant as quantity; government intervention, the uses of
technol ogy and cultural factors play a major role in determning the extent to
which growmth will generate enpl oyment, encourage participation in society and

i nprove the quality of life for the many or the few \While the interaction of
such compl ex factors cannot be precisely nodel |l ed, nuch experience has been

gai ned over recent decades regarding policy approaches favourable to econonic
grow h and human devel opnent.
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Eradi cating poverty

169. No country has achi eved permanent reductions in poverty w thout sustained
econom ¢ growth, which stimul ates demand, generates enpl oynment and provi des the
financial resources essential for governnent investnent in basic social and

ot her services.

170. Quantitative projections of global and regional growmh tend to be short
termand limted in their assessnent of alternative patterns of governnent
spendi ng or private investnment decisions. The Conventional Devel opnent Scenario
projects economc growh rates for the period 1990-2050 of about 2 per cent for
t he CECD econom es, and about 3 per cent for the devel opi ng countries.
Devel opi ng countries are expected, over tinme, to evolve econom ¢ structures
broadly simlar to those of the industrialized world, shifting fromagriculture
towards industry and services.

171. By 2025, per capita inconme (in 1990 dollars) in the devel oped countries
woul d doubl e to $40,000, while in the devel oping countries average per capita

i ncome would treble to around $5,000. Such a devel opment path woul d cause the

i ncone gap between the devel oped and devel oping world to narrow only slightly in
relative terms, and to increase in absolute terms.
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172. Faster rates of growmh in the | east devel oped countries are an urgent

devel opnent priority. The factors contributing to sustained, broad-based growh
are conpl ex but include appropriate macroeconom ¢ and sectoral policies,
adequate investnent in infrastructure and in essential sectors such as
agriculture, health and education, as well as well-functioning institutions and
good governance. The worldwi de trend towards freer narkets, private enterprise
and trade offers new opportunities for reformand growth. The spread of
denocratic institutions and affordabl e comruni cati on technology will reinforce

t hese devel opnents.

Reduci ng inequity

173. Wiile the majority of the world's popul ation grows richer, the poorest

20 per cent - over 1 billion people - are so poor that they are effectively
excluded from al nost every benefit of nodern society. This situation is not
only unjust. It increasingly threatens, through waste of human resources,

popul ati on nmovenents and, in sone regions, escalating crine rates, to underm ne
social stability and future econonmc growh. Economic and cultura

gl obal i zation is encouraging the spillover of such poverty-related inpacts from
devel opi ng to devel oped countries. Nor is inequity confined to the devel opi ng

world. Some richer countries now face the financial and social difficulties of
coping with a growi ng "undercl ass" of disaffected citizens too poorly educated

and too poor to participate in society.

174. Many countries have achi eved high rates of econom c growth al ongside
growi ng i nconme disparities, and conventional w sdomhas held that rapid growth
and greater income equality are inconpatible policy goals, at least in the early
stages of industrialization. However, recent experience appears to indicate
that nore even distribution of private and public assets is no inpedinment to
growth and nay encourage faster, and nore sustained, rises in prosperity. For
exanpl e, the East Asian econom es (excluding China) experienced annual per
capita growh of 7.6 per cent between 1960 and 1993, with relatively | ow
inequality.® Countries that have conbined rapid economic growh w th declining

i nequal ity have achi eved dramatic reductions in poverty.?®

175. Reducing the worst inequities will depend on (i) international and nationa
action to reverse the stagnant or negative economc growh patterns currently
experienced in the | owest incone countries; and (ii) domestic policies (in al
countries) which enable all sectors of society to benefit from grow h.

176. Net flows of official devel opment assistance (ODA) fromthe industrialized
countries, on which the | east devel oped countries in particul ar depend, have
declined in real terns since 1994. Net capital flows of private direct

i nvestmment, portfolio investment and conmmerci al bank | endi ng, however, have

i ncreased since 1992, though they have been concentrated in a small nunber of
countries. Wile devel oped countries should honour their conmtnents to
allocate 0.7 per cent of GNP to ODA, especially in the case of the |east

devel oped countries, the greatest long-termflow of resources appears likely to
cone fromthe private sector. Many devel oping countries will benefit from
nmacroeconomnmic reforns favourable to inward i nvestment and social policies which
ensure that the benefits of new growth provide increased opportunities at all

| evel s of society.
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177. The burden of private and public debt accumnul ated by many devel opi ng
countries in the 1970s has limted their econom c growh and human devel opnent
significantly. On the positive side, the debt-to-export ratio (the main

i ndi cator of an econony's ability to repay its debt) of nobst m ddl e-incone
devel opi ng countries has substantially inproved since 1992. Debt problens have
been al |l evi ated by a conbi nati on of sound econom c policies, rescheduling of
external debt and the introduction of new instrunents such as debt conversion
programes. However, the |level of indebtedness of sone of the |east devel oped
countries remains so high as to constitute an al nbst insurnountabl e obstacle to
devel opnent. Accel erated neasures to reduce their debt burdens would seem an
urgent priority to reignite growth in these countries.

Investing in human resources

178. Recent studies by the World Bank'® concl ude that human resources (raw

| abour, the returns on education and social organization) are overwhel mngly the
dom nant factor in the wealth of nobst countries, constituting some 76 per cent
of wealth in North Anerica, about 75 to 78 per cent in Latin Anerica, about

78 per cent in East Asia, 65 per cent in South Asia and from69 to 71 per cent
in Africa. By contrast, produced assets (physical infrastructure, manufacturing
pl ant) account for |ess than 15 per cent of wealth in many devel opi ng regions,
only 20 per cent in North Amrerica and 28 per cent in Western Europe.

179. Wil e the new gl obal econony all ows national Governments |ess autonomny in
nacr oeconom ¢ deci si on-nmaki ng than in the past, their scope for influencing
human devel opnment through public investnment and institutional reformremnains
consi derable. Investnent in human resources, in the formof public and private
expendi tures on education, health and other services, appears to bring the
greatest returns on capital, thus pronoting nore rapid growh in GDP while al so
al l eviati ng poverty.

180. The percentage of public expenditure devoted to social sectors, however,
varies greatly across countries, even those at simlar incone |evels. Many
devel opi ng countries, particularly in Africa and the M ddl e East, have invested
heavily in education in recent years. However, for developing countries as a
whol e, public expenditure on education as a percentage of G\P barely changed
bet ween 1980 and 1992, rising from3.8 to 3.9 per cent.' This conpares with a
figure of 5.4 per cent in industrialized countries. Nearly two thirds of the
world' s illiterate adults are still women, nost of themliving in the devel opi ng
regions of Africa, Asia and Latin America; given their central role in

devel opnent, inprovenent of wonen's educational status should remain a clear
priority.

181. Spending on health remains low, at 2 per cent of GDP in devel oping
countries and only 1.8 per cent in the | east devel oped countries, conpared with
over 6 per cent in industrialized countries. Finance for health and education
in nmost industrialized countries is also significantly augnented by private

i nvestment. According the Wrld Health O gani zati on, the npbst urgent health
priority today is to conplete the final stages of eradicating those infectious
di seases which are now in decline but could revive sharply if efforts slacken
In the longer term broader socio-econom ¢ devel opnent remains the key to
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provi di ng adequate health services and enabling the poor to protect thenselves
from heal th hazards.

182. A key factor in the quality of, and access to, social services is thus the
di stributional inpact of governnent spending. Mny studi es now docunent the
econom ¢ and w der social benefits of investnent in basic education and primary
health care. Subsidies for education, health, water and energy supplies in many
countries, however, can be highly regressive, benefiting relatively wealthy
users at the expense of the poor. For exanple, the urban poor in devel oping
countries tend to live in slumareas where they nust rely on private water
vendors, paying an average of 12 tinmes the amount paid by wealthier househol ders
for subsidized municipal water.®® H gher education institutions and | arge nodern
hospitals, used by the relatively prosperous few, often claima disproportionate
share of limted educati on and heal th budgets.

183. The World Sunmt for Social Devel opnent (Copenhagen, 1995) and fol |l ow up
processes have recognized the priority of inproving access and quality of basic
soci al services in eradicating poverty. The "20/20 initiative" seeks to

i ncrease funds for social investnment through reciprocal agreenents in which
devel oped and devel opi ng country partners allocate 20 per cent of CDA and

20 per cent of national budgets respectively to basic social services by the
year 2000.'* |nplenentation of this commitnment woul d represent a significant
step forward. Developed countries will also need to commit greater resources,
both public and private, to education, if their populations are to develop the
skills necessary to function well in nore conplex, technical and conpetitive
soci eti es.

Managi ng the natural resource base

184. Wiile natural capital may not equal the inportance of human resources and
produced assets in devel opnent (see above), it remains a critical conponent of
nati onal wealth. Natural resources such as soil and water are part of the
earth's |life support systemand, if destroyed, cannot be replaced (with rare
exceptions, and at high cost). |In addition, natural capital assunes far greater
i mportance in the wealth of |ower-inconme countries, representing up to

20 per cent of national wealth in | owincome economes with a heavy reliance on
natural resource exports.® Agricultural land is the dom nant form of natura
capital in these countries; damage to productive soil and water therefore
threatens both the imrediate livelihood of rural popul ations and erodes the
factors of production which should underpin the transition from an
agricultural/rural to an industrial econony.

185. Many studi es now document the associati on between environnental degradation
and poverty, though other factors are also involved.® |In many parts of Latin
America, Asia and Africa, poor farners are often forced on to margi nal |ands by
unequal land distribution, |ack of secure |and tenure, nmarginalization of small-
scal e agriculture by cash-crop operations, conversion of |land to other uses and
popul ati on growm h. National circunstances vary too widely for any single
approach to rural devel opnent to prove effective, but critical policy reforns
appear to include measures to inprove |and tenure, expand access to credit and
technol ogy and reduce tax burdens on rural producers that limt investnent in
smal | hol der agriculture and rural enterprises. Recent conprehensive studies of

/...
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the econonmic effects of agricultural policies in devel oped and devel opi ng
countries conclude that the net tax (export taxes over input subsidies) on
agriculture in low and | ower-m ddl e income countries in 1990 may have exceeded
$130 billion - nearly equal but opposite to the producer subsidy in OECD
countries.

186. An equally critical issue for human devel opment in devel opi ng countries
concerns the investrment of revenues fromexploitation of natural resources such
as tinber and minerals. Natural resource endownents can be transforned into

ot her productive assets that boost inconmes and growth. O they can be

di ssi pated, the revenues used for consunmer goods or debt repaynent. 1In the

| atter case, resource exploitation becones unsustainable, since there is an
ongoi ng net | oss of national wealth.

187. The concept of "genuine savings" is being increasingly pronmoted as a means
of defining the true rate of saving (or econom c sustainability) in a country -
a neasure based on standard national accounting, nodified such that natura
resource depletion and pol |l uti on damage decrease the rate of saving, while
investnments in human capital (primarily educational expenditures) increase it.
Cal cul ati on of average genuine saving rates over the past 25 years reveals
distinct regional differences. Hi gh rates of saving are evident in the East

Asi a/ Paci fic region and the high-incone CECD countries. Strongly negative rates
of saving are apparent in two categories of country - those which becane heavily
i ndebted following the oil crises, and the oil-rich countries which failed to
invest their windfall profits adequately for future growh.

188. Inproved rent capture (collection of royalties on resource use) by
Government, and reinvestnment of those rents, are thus crucial policy priorities
in many | ow and mddl e-income countries. Wthout sufficient rent capture,
there is a strong incentive for producers to over-exploit and degrade natura
resources. Wthout investnent, wealth is dissipated and opportunities for

devel opnent squandered. And the highest quality formof public expenditure is,
for many countries, in human resources. |If there is a key to achieving growth
devel opnent and sustainability, it may lie in the transformati on of perceptions
surroundi ng spendi ng on soci al services; such spending represents, not a cost,
but the surest investnment for the future.
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VI1. CONCLUSI ONS

Hi storical trends

189. Any review of global change is subject to the problemof conflicting

i nterpretations, even when based on identical data sets. Many trends may be
seen as positive or negative according to the perspective of the reviewer and
the indicators selected. For exanple, energy intensity has fallen but
consunption has risen, the percentage of people living in poverty has fallen but
absol ute nunbers have grown, per capita em ssions of some pollutants have fallen
relative to GDP while their total em ssions have risen. "Optimstic" or
"pessimstic" characterizations of the past and projections of the future are

t heref ore dependent, at least in part, on social and individual perceptions.

A nore qualitative assessnment of recent decades reveals sone broad, but clear,
trends in the econom c, social and environnental spheres of devel opment

190. Soci o-econom ¢ devel oprent in many m ddl e- and hi gher-incone devel opi ng
countries appears to be followng the sanme "famly of transitions” (see chap. I)
experienced in the devel oped world, albeit at a faster pace. \Where the

i ndustrialized countries have devel oped stabl e popul ati ons and mature - though
still changing - econom es, much of the developing world is in a rapid growh
phase. Per capita incones are rising with industrialization, consunption of
energy, goods and services is growi ng, and |levels of education and health are
generally inproving. Capitalismand consuneri sm show every sign of remaining
dom nant forces in an increasingly honogeneous world cul ture.

191. Despite record rates of global economc growh, wealth disparities have

i ncreased between the rich, devel oped countries and the devel opi ng worl d;
differentiation is al so becom ng nore apparent between nore successfu
devel opi ng countries and those which renmain | east devel oped. The phenonenon of
mar gi nal i zati on, whereby the poorest countries fail to achi eve econom c or
soci al "take-of f" and becone progressively less able to participate in the

gl obal econom c system has beconme sharply apparent since the 1980s. Their
popul ations continue to grow, as do poverty, environnental degradation and
declining quality of life.

192. Environmental quality with respect to air and fresh water has generally

i mproved in the devel oped world but is still worsening in many areas of newy
industrializing regions. A nmjor preoccupation of the 1970s, the threat of
exhaustion of non-renewabl e resources, now appears |ess urgent and environmenta
concerns have shifted to the degradati on of renewabl e resources, prinarily soil
forests, water and the atnosphere. The extent and/or quality of these
resources, and of other natural habitats and biodiversity, has declined overal
in many regions of the world.

Fut ure prospects

193. Many goals relating to human devel opnent and environnental protection that
were established during the 1960s and 1970s have been reaffirned in the
i nternational conferences of the 1990s - indicating that they have yet to be
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achi eved. Notable exanples include the eradication of poverty, hunger
illiteracy and discrimnation, and the protection of certain threatened natura
resources, habitats and species. The prospects for achieving nore sustainable
patterns of devel opnent in the com ng decades appear m xed.

Trends and projections in a nunber of key issues are cause for serious concern

194. The persistence of current trends in a nunber of critical issues, according
to the Conventional Devel opnent Scenario and ot her |eadi ng "busi ness-as-usual”
projections, will lead to continuing poverty and declining quality of life in
some devel opi ng regions, especially in urban areas, increasing conpetition over
use rights to natural resources and worsening environnmental degradation

195. Persistent and grow ng poverty i s underm ning soci o-economni c devel opnent in
many regions of the world. In sonme countries, social disaffection fuelled by
gross inequity is hindering the ability of Governnents to govern and the private
sector to conduct business. Social inmpoverishnment is also felt nore widely:

the financial and quality of life costs to people who, though not poor

t hensel ves, live in divided societies, are only now begi nning to be measured.

Per capita incones in devel oping countries are not closing the gap with

devel oped countries in absolute terns; inconme disparities within countries are
al so grow ng.

196. Population growh and urbani zation are often nost rapid in | owincone
devel opi ng countries which |lack the resources to provide infrastructure and
basi c social services necessary to pronote enploynent, health and econom c
growm h. Population growth, in conbination with rural poverty and insecure |and
tenure systens, is a factor in deforestation and soil degradation. U ban

popul ati on growm h, fromrural-urban mgration and natural increase, wll place
an unprecedented | ogistical and financial burden on nunicipal authorities,
especially in the | east devel oped countri es.

197. Fossil fuel consunption in industrialized countries is slowy stabilizing
but many polluting em ssions continue to rise, especially carbon dioxide

em ssi ons responsi ble for global warm ng. Rapid economic growh in many
devel opi ng countries is leading to severe environnental pollution at |ocal and
regi onal levels and poorly quantified damage to human health. Energy
consunption is projected to approximately doubl e by 2050.

198. Rapid and continuous degradation of the natural resource base, on which
econom c activity and life itself depend, may constitute the nost serious of all
threats to human well-being in the future. Contam nation of fresh water
supplies and destruction of productive soil, fisheries and forests reduce the
weal th base of countries and thus their prospects for future devel oprent.
Substitution of |ost resources (for exanmple, through food inports or water
purification facilities) inposes additional financial burdens on Governnents.
And declining resource availability, especially in conbination with rising
popul ati on nunbers, |eads to increased conpetition, social dislocation and
potential conflict. Resource degradation is of greatest consequence in

| ower -i nconme devel opi ng countries which may not have the financi al

technol ogical or institutional capacity to reorient their economes to a
"natural resource-poor" structure in the tinespan avail abl e.
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G her trends have the potential to bring about nbre sustainable patterns of
devel opnent

199. Against this picture must be set nmany positive devel opnents, especially the
soci 0- econom ¢ progress made in many devel opi ng countries over the past

30 years. Many devel opi ng regi ons are undergoi ng the denographi c, econom ¢ and
social transitions nuch nore rapidly than was the case in the industrialized
countries. It may be expected, therefore, that many of the technol ogical,

soci al and environnmental inprovenents that are evident in the mature econom es
of devel oped countries will follow, again nore rapidly, in devel oping countries.

200. Fertility rates are declining nore rapidly than anticipated in nost world
regions. Wborld popul ation projections have been revi sed downward t hroughout the
1990s and nmany devel opi ng countries can now plan for a stabilizing popul ation
within the next generation or two. High rates of popul ation increase persist in
a nunber of countries, however, and are cause for concern where natura

resources (agricultural land, forests, fisheries) are still an inmportant source
of national wealth.

201. Education and health have inproved significantly in devel oping countries,
in sone cases dramatically. Healthy, educated popul ations are of prinme

i mportance in economc growth and social devel opnment and these inprovenents, if
continued, will be instrunental in creating demand for, and contributing to,
nor e sustai nabl e decision-naking in all areas of life.

202. In addition, a nunber of broader gl obal trends are apparent which, though
neutral in thenselves, provide a context favourable to the achi evenent of
sust ai nabl e devel opnent if Governnents, and societies, choose to take advantage
of them

203. Econonic forecasts are positive for nmost world regions. Mny indicators of
human wel fare in devel oping countries nmay be expected to rise inline with

i ncome growth as they have done historically. Economic growmh will also make
avai | abl e addi tional resources for environmental clean-up and protection needed
to maintain natural capital at adequate |evels. Nevertheless, the pace and
scal e of pollution and resource degradation in some devel oping countries i s such
that they are likely to incur very high costs in ternms of health care,
environnental renedi ati on and substitution of damaged resources. This inplies
the need for increased investnment in pollution prevention measures which, though
initially costly, are far cheaper than cl ean-up

204. Technol ogi cal innovation continues to accelerate, often in response to the
i npl enentati on of effective policy incentives. Significant inprovenments in
living standards and the efficiency and safety of econom c activity could be
achi eved through nore effective depl oynent of existing technol ogies. Further
decar boni zati on of the energy supply, increased productivity of agricultura

| and, greater efficiency of water and materials use nay all be expected with
some confidence. The nore these processes are accel erated through policy

i ncentives, the greater the social and environnental benefits are likely to be.
The potential for nore radical econom c and social transformation, through
entirely new technol ogi es, is unknowabl e but cannot be dism ssed for the | onger
term




E/ CN. 17/ 1997/ 3
Engl i sh
Page 89

205. The spread of denocratic institutions and rising |evels of education are
encour agi ng greater public participation in decision-making. Comunity groups
and non-governnmental organi zations in devel oped and devel opi ng countries are
denonstrating their ability to manage | ocal problens of resource scarcity or
devel op successful responses to social and environmental challenges. Such
activities augnent "social capital” and generate the human ingenuity which,
together with technology, is an essential input to problemsolving. Limted
government resources are reinforcing this trend, as central Governments in both
devel oped and devel opi ng countries experinent w th partnership arrangenents and
i ncreased devol vement of governnent responsibilities to non-governnmental actors.

The i npact of policy

Policy intervention has had a clear and positive effect on a nunber of trends

206. The hi gh standards of public health and education in devel oped countries
can be attributed largely to early State provision of water and sanitation
services, health-care systens and universal schooling. The nore recent, rapid
falls in infant, child and maternal nortality rates in nost devel oping countries
and the eradication of a nunber of killer diseases are the result of targeted
canpai gns organi zed by national CGovernnents and international agencies. Adult
literacy rates in the devel oping world have al so responded to gover nnent

i nvestnent in education

207. The slowdown in the rate of the world' s population growth has nany and
conpl ex causes, but government popul ati on progranmes, involving education, child
health care and access to fam ly planning services, have denonstrably
contributed to falling fertility rates.

208. The nunbers of nal nouri shed people in the world remain high, but would
undoubt edly be far higher had it not been for national and international policy
comm tnment to devel op and introduce nore productive crop varieties and inproved
agricul tural managenent techni ques. The "Green Revolution" of the 1950s and
1960s was the product of intensive, Governnent-backed research and devel opment.

209. Industrial pollution of air and water has been dramatically reduced in many
devel oped countries. Wiile part of the decline is accounted for by

mar ket - dri ven technol ogi cal change, the process has been accel erated by
governnment regul ati ons whi ch have progressively tightened em ssion standards,
techni cal specifications and anbient quality targets.

But other trends have resisted policy intervention - or have barely been tackl ed

210. Macroeconom c policies to pronote grow h and devel opnent, and targeted
attenpts to help the poor, have not succeeded in eradicating poverty, only in
slowing its rate of growmh. The distribution of the world' s wealth has becone
steadily nore inequitable, in part because overtly redistributional policies are
so politically sensitive
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211. The nunbers of people w thout access to basic energy, water and sanitation
services continue to rise. Despite major investnents, State provision has
failed to keep pace with popul ation growt h and urbani zati on

212. The rate of natural resource degradation is accelerating in many regi ons of
the world. In large nmeasure, this can be attributed to the malign influence of

policy: ineffective or preferential |and and water use policies, distortionary
pricing signals and inappropriate investnent decisions.

213. Common characteristics of these failures include lack of financia

resources and institutional capacity in many devel opi ng countries, and politica
unwi I lingness - in all countries - to reformtraditional property rights and
fiscal policies. A further factor in the wi despread failure to protect |and and
wat er resources is the dispersed and incremental nature of danage, which

di mi ni shes the perceived inpact on the total resource base.

Priority strateqgies

214. Policy has a significant role to play in pronoting econom ¢ devel opnent,
soci al equity, stable, educated and heal thy popul ati ons, well-nanaged natura
resources and a clean environnment. These factors are key indicators of what
m ght be termed "successful” transitions, and of sustainabl e devel opnent.

Achi eving these goals is likely to depend on accel erating, not retarding, the
pace of gl obal change. Devel oping countries must go through the process of
popul ati on stabilization and soci o-econom c devel opment in order to attain
decent living standards; the nore these transitions are prolonged, the greater
wi Il be the econom c, social and environnmental costs. At the sanme tinme, cleaner
and nore efficient devel opnent pathways nmust be found if econom c and soci al
devel opnent is not to be frustrated by the destruction of natural resources.

Three strategies represent prom sing policy approaches

215. Increased investnent in people, through spending on social services,
especi al |y basic education and health care, is essential (chaps. Il and VI). In
addition to the benefits for GNP growth, an educated, healthy popul ation
strengthens the capacity of society to manage problens and wi thstand externa
shocks. The multiple challenges of creating or naintaining econom c growth
whil e m ni m zing danage to the natural environment are too great to be managed
by Governnents al one. Enpowernent of people, through greater political and
econom ¢ i ndependence and access to information, enables |ocal conmunities,
organi zati ons and business to contribute to effective solutions.

216. The encouragenent of clean and efficient technologies, through regul atory
requi renents and econom c incentives, serves two key objectives. Efficiency and
productivity gains usually represent the qui ckest and cheapest way to "expand"

bot h non-renewabl e and renewabl e resources (chaps. 111-V). Efficient and cl ean
technol ogi es are cost effective and reduce the need for governnment expenditures.
For exanpl e, energy saving can reduce the need for oil inports, and pollution

control reduces environnental clean-up and health care costs - now reaching
billions of dollars in the devel oped worl d.
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217. Pricing reformwhich begins to internalize the social and environnenta
costs of key economc activities is critical if nore sustainable use of natura
resources is to be achieved. Current market distortions too often encourage (or
force) short-term wasteful and destructive consunption patterns (chaps. 111-V).
The inposition of new taxes and the phase-out of subsidies are fraught with
political difficulty; changing incentive structures inevitably creates |osers,
somet i nes anong powerful interest groups. The challenge is therefore to
experiment with fiscally neutral reforns which bring about change on an

i ncrement al basi s.

218. Positive devel opnents are evident in each of these areas but the pace of
change is slow. Investnent in human resources is increasing but tends to | ack
priority relative to the traditional productive sectors of the econony.
Technol ogi cal efficiency is constantly inproving but innovation, and w der

depl oynent, mnust be speeded up in order to have a serious inpact on gl oba

| evel s of productivity and pollution - efficiency gains so far this century have
been nore than offset by the volume of economic growth. Reversing degradation
of natural resources wll take decades and del ayi ng necessary refornms wll
greatly increase the nonetary and human costs invol ved.

219. The goal of sustainabl e devel opnent should serve, in practice, as a wake-up
call: to use and share the existing capabilities.



