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Chapter I

AN APPROACH TO INTEGRATED RESOURCE MANAGEMENT

1. Man's use of natural resources is the indispensable neans to maintaining and

inproving the human condition. In his use of natural resources, ho,-rever, nan has, until

recently, been unable to foresee - far less to assess and take account of - the inpact

of his actions on his well-being, or even on the resources themselves. Historically,

in nany regions of the "'orld soils have been depleted, forests cut do,m and oceans and

lakes have served as sinks for man's ,...astes. \rJhy then, has concern over the

environnental aspects of natural resource use and nanagenent recently reached oajor

national and international proportions?

2. \Vhat is new is the magnitude of the claim on the ,-rorld's resources and, hence,

on the environment as $. "lhole, together with a ne,·, awareness of cause-and-effect

relationships. That clain flows fron unprecedented rates of population growth, swiftly

rising incones and per capita denand which - magnified by scientific and technological

advances - imposes denands on natural systec~ which n2~ exceed their capacity to respond.

As a result~

(a) the iClpact on the environr.lent is such that, for the first tir.le,

the question could legitimately be raised ,·,hether the life-support

systen of the planet night be danaged beyond repair:

(b) in SOl:le parts of the ,-rorld, especially where consuners are better

informed through inproved comounications and better supplied by

rising levels of affluence, there is oounting concern that denand

nay - in the case of sone resources - overwhelm the supply.

3. As long c1s the voluoe and nature of nan' s productive activities "lere snall, the

environment ,-,as, by coop2.rison, large enough to assimilate the waste products of

production ancl. consumption. Econonic systens ,-rere for the most part geared to

channelling resources into productive uses without considering the flow of used

objects and waste materials. Rather, in oany countries economic incentives were so

structured as to maxinize disposal in the air, in water bodies and in other cot~nal

resources. Now that open access has led to overtaxing the assimilitative capacity of

these resources, new initiatives are called for in nodifYing the conventional incentive

structure so as to r.lake it a tool to minimize pollution. The scale of the environmental

inpact also has a spatial dimension. National boundaries seldon constitute barriers
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to the movement of pollutants. Those who live downstream or do,ffi-wind from a source

of water or air pollution are directly affected, and the distances involved are often

substantial. Moreover, the resources of areas outside national jurisdiction, such as

the oceans, are being increasingly degraded. This aspect is discussed in greater depth

in connexion with subject area Ill, identification and control of pollutants of

international Significance.lI
4. In many countries, particularly the richer ones, rising incomes combined with the

pressures of urban living have led to the expectation of improved amenity values. As

attention has increasingly turned to these aspects of life, the supply of such amenities

has been found to be insufficient to accomodate the rapidly rising demand. Accelerated

use threatens to degrade, in particular, choice locations. The preservation of open

space is consequently given an importance equal to that which was attributed to more

conventional uses (e.g. mining, highways, airports, industrial facilities).

5. Although arising in different contexts, in different countries, and with differing

intensity, there is emerging a changing view of ultimate values. While this is perhaps

most ~riking in the industrialized countries where the questioning of the pursuit of

growth in its traditional form has reached significant proportions, evidence of change

is available around the world. This has fed into the general stream of thought that

emphasizes the importance of intangibles and of environmental values in particular. In

the developing countries the reconsideration of traditional pursuits has focused greater

attention on minimum acceptable living standards. Although rates of growth continue

to be of paral:!1ount importance, concern is now voiced about the COr.1po sition of output.

6. These, briefly, are among the principal issues that have brought about the

worldwide concern with the state of the human environment, spilling over into a

reconsideration of traditional concepts of resource management. It is inperativ8 to

vie1" this concern within the broader frame1wrk of the biosphere.

(a) the biosphere is a thin surface layer surrounding the earth that

comprises living organisms and the terrestrial envir'om1ent with

which they exchange energy and matter. It can be seen as a systen

11 A/CONF. 48/8
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capable of intercepting radiant energy from the ffUn, converting it into

chemical energy through photosynthesis and distributing this energy

in such a Danner as to ensure the maintenance of the biosphere1s

functional structure. The survival on earth of living organisms,

includine; man, thus depends not only on the photosynthetic process

itself, but also on the energy-exchange processes responsible for

maintaining the functional structure of the biosphere;

(b) the biosphere contains Dany interacting parts. It is a mosaic of

individual ecosystems, or self-contained entities, each comprising

a liVing com~mity a~d its inanimate physical enVironment;

(c) ecosyster:ls can exist on many levels and in many sizes - a small pond,

a vast river basin tronscending national boundaries, the biosphere

itself. Each h£\s its oym equilibrium and interdependencies within

\-Thich energy and matter are circulated;

(d) a common set of processes permits the understanding and scientific

manae,"8ment of the ecosystem. Photosynthesis and predation, decomposition

and evaporation, adaptation and precillitation all take place at varying

rates and in different quantities. The principles of carrying capacity,

survival threshold, biological succession and resilience can be observed

to assure the sustained yield of a particular resource;

(e) all ecosystems generally include primary producers such as green plants,

consumers such ,;\8 herbivores, predators of different orders, and

decol:1posers. Green plants are instrumental in photosynthesis, herbivores

and predators contribute to the distribution of energy and ID2tter 1 and

deco!.1posers break dO\-In dead organic matter so as to oake the mineral

element~ it contains again available to plants again. It is thus possible

to develop a nodel froD which to study the optimal use of an ecosystem and

to predict the sources and tiLling of its possible degrad<,.tion.

7. The fact th"ct perturb2.tions in rer.Jote and seemingly unioportant parts of the

biosphere CDl1 trigger off :2, chain of cause-effect reactions that ultimately provoke

profound changes in the entire systen, has given rise to the operating concept of

"integrated reSOurce uaIlccgeclent ". This means that in altering one element in the

- for the purpose of derivinc an advantage in terms of either goods OT services -
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one would be well advised to understand the inpact of that alteration upon the

remlininc cor::p'nents of the systen. Noreover, one should carefully calculate what

should be d, ne to nake the systeo or unit or coomunity as a whole as productive as

posnible or, ~s a More nodest objective, to prevent the benefits that the modification

D~kes possible fron declininc and eventually collapsing because crucial links and

"feedb~ck circuits" hiwe been interfered Hith or severed.

8. Althouch intecrated resource nanagenent is a sound concept, it does not always

rei"'dily conforD to econonic and social realities. Many people engaged in on-going

activities do not easily understand and accept the notion of integration. This does

not ne~n that the ecolof'Y has traditionally been ignored. On the contrar,y, nany of

these people conforo, h01·rever ioperfectly, ,,,ith ecological principles. Thus, man m.ust

have done sooe things right. True, this has oostly been a matter of trial and error.

Nonetheless, tillers of the soil the ,·,orld over have learned to live ,vith nature

without ever having heard of an ecosysteo. lVhen they have failed to learn, they have

lost the soil c.nd often also the basis for their existence. But in oost parts of the

Horld, they have been the original practitioners of "integrated resource management".

Denand pressures, however, are inexorably ptlshing producers to increase both the

productive base and the yields they wrest from the resources. In that process it

has becone increasingly apparent that nature usually can be pushed just so far,

before dininishing returns set in.

9. Where a c, 'r.plex systeo of huoan activities is already in operation, the

introduction of integrated oanagenent naturally faces great difficulties. It nay be

able to intervene only gradually as opportunities open up through obsolescence or

,ther chances of one conponent or another. Nonetheless, the openings for injection of

the principle should not be underestimated; even in developed countries or areas the

possibilities of introducing ~~H concepts are frequently considerable. But their nost

fitting field of application can, of course, be found in the developing areas.

10. The principal eleoents of integrated manageoent need to be defined. The planning,

devel('pnent 2.nd oan2.genent of natural resources, can be oostefficient ,·,hen it is

carried ut in an integre.ted oanner. This provides the greatest opportunities for

o2xioizing the econooic, social and environnental benefits which can stem from natural

resource deveLpnent. Moreover, it Day allo\o[ maxiDizing benefits through the timing

of project developments. In other "Tords, a series of resource development projects

executed in a carefully planned sequence can be advantageous both from an economic
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:cnd envirol1t:lt?ntal vie'·Tpoint. In short, the environment itself should be treated as

onc of the vccri2,bles to be included in the conprehensive planning and nene.gement of

n~tur2.1 resource development.

11. Integrated LlD.nagement requires expamling the plenning process, ,.;here the econor.w

is suitably orcanized. It also requires a high degree of co-ordination in the

r.12118 cer.lent of sectoral activities. In sone cases i.evelopment '''ill be e,uided by

~rticulated national goals - economic, social, and environnental; in other circumstances,

the experience i'!hich can be dra,m freT!l the development process itself, vrill yield

guiding principles over time.

12. Land use pl~nning, in accordance with intrinsic land capabilities and linitations,

is a major tool of integrated resource managenent. Its use can reduce, if not avert

adverse environmente.l effects. Land inventories should be undertaken, '''here appropJ'oj _,te,

to provide .comprehensive surveys of the potential of land. Such surveys - including

aerial surveys and remote sensing - can form one basis for land use and resource planning

for agriculture, forestry, recreation, or wildlife, and may cOQprise a classification

systen which delineates the potential and constraints for each sector analysed.

13. Central to the integrated approach is the participation of specialists '"ho can,

between them, understand the full range of environmental elements and their dynamics

while being equally sensitive to econo~ic, social and cultural considerations. The

process invclved ranges from initial surveys, in the c~se of developl!lent projects,

through feasibility studies, investment, management of the completed project and,

very inportantly, its subsequent evaluation in terms of the environmental impact it

has had •

14. Integrated resource manageQent need not require a massive reorganization of

existing governmental institutional structures. Mechanisms providlllg for co-ordination

and for promoting co-operation between existing institutions offer the most practice1

inmediate courses of action. Such mechanisms could include inter-agency or intra

agency "Torking groups, task forces dravl11 fron several agencies to work together on a

specific project; and liaison and exchange of information between governmental agencies

concerned, about on-going and planned activities.

15. Certain basic institutions are, hOiVever, required at the national level and "'ould

need to be ec:tablished vrhere they do not exist. This applies particularly to agencies

responsible for vrater and land use. In some cases, it may be best to establish neil

institutions iJith a functional, rather than a sectoral, focus. National institutions



18. In the area of cost-benefit calculations, ecological considerations have had some In a global j )

of their earliest successes. Initially lumped under "intangibles", they have increasinglY, Which it is tl

come to be explicitly recognized j even though it is very difficult to quantify thel:1· mdcapabilit.

eVolution cle,

responsible for integrated surveys of natural resources have been successfully ,®~iadvant

established in a number of countries. Another organizational approach is to strengthen st£o£ - a n

institutional mechanisms on a geographic basis. Many countries have given greater pse are incon

powers over natural resources to local administrative subdivisions, such as states and ~rting out of

provinces. In this connexion river basin authorities have proved to be particUlarly ~cisib~~maker!

effective. ~concned who]

16. It is important to appreciate that the foregoing sketchy blueprint is not yet futroduciing mor

widely practiced and is far from complete. Much additional research is needed in the rade the mOl

techniques of integrated resource management, and the application of present knowledge is ~,In considl

far from satisfactory in many parts of the world. Moreover j natural reSOUrce development Itttade-offs ·

and manage.ment have often failed to draw the necessary lessons from past failures or rell-establishl

deficiencies, and too little attention has been devoted to a systematic analysis of lertain level I

completed projects to determine why they succeeded or failed in environmental terms. increasingly c'
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biosphere, the margin for error is narrowing, both where development is far advanced

and where it is in its early stages.

17. Once the meaning of the ecosystem concept and the importance of modifying this

system in ways that will enable it to assist rather than vitiate productive activities

has been understood, it becomes clear that existing production systems are not cast in

ecological but in economic terms. The motivation of the producer is to combine his

labour and certain inputs in such a way as to produce an output the value of which

exceeds the sum of the inputs. The fact that in the course of his activity he Day

impinge on the ecology is taken as incidental. The producer is concerned with

economizing or with seeking to make such choices among alternatives that will yield him

Cl net "profit", by whatever name this may appear in a given economic system. Where the

object is a large public undertaking j a development project, or some other large-scale

activitY1 alternatives are, in the first instance, evaluated in terns of costs and

benefits. Those that pro~ise to yield a net benefit, receive further consideration,

while those that do not wst satisfy other criteria if they are to survive.
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19. One advnntrt{"e of economics io that, since everythinC is reduced to a connon

y"-rdetick - :' I:lOnetm:y unit of neo.sureoent of sooe kind - factors that in their oriein~l

guise "re incormenourable become coumensurable. The coomon denominator pemits a rough

Gorting out of available choices. It forces a oubstF'.ntio.l anount of discipline on

decioion-r.Ktkero, ,"ithout "'lhich conflictinG r'..spirationo and objectiveo ...,ould h~.ve to be

reconcileu ,",holly by nenns of '·lho.t can be collectively co.lled "politic,,-l" nrgunents.

IntroducinC T:lonetary unito conveniently narrowo the nrea in ...rhich decisions have to be

tlade on the nore uemanding brtois of ultir.lrtte values.

20. In conoiderinG environnentnl effects, econooic criteria pemit a nore rntional view

of tmde-offG than ...lould othenlise be possible. Trade-offs are inportant. It is a

well-established fact that, ao a certain reduction in environoental pollution or a

certain level of environmental acceptnbility is ~chieved, further progress becomes

increasingly costly. Econonic. socinl, and environoento.l considere.tions r.ro.st all be

revie,,,ed by ['.. cor.lr.lOn oeasure. DifficuIt trade-offs i.:ust frequently be confronted. For

exnnple, one can scientifically uanage a forest for sustained yield, while neglecting its

aesthetic and recreational values. Thus trade-off decisions have to be nade even in

those cases that at first elMce seeu to ueet integrated t::nnageuent criteria and to

conforn to ecological principles.

21. Instead of considering ecosystems as whole units and explicitly recognizing

environnental considerations as po.raueters of decisions, public policies and private

activities are still o.luost exclusively organized along sectoral lines. So is detland

for products, and so are uany professional cnd occupational classifications. Yet all

these activities affect the environuent throu£h the deuand they uake on lann: air, or

water and through the oodification of adjacent resources in the process of production.

One cannot expect mancgeuent to conduct operations aiued at producing goods and

services, that do not sir.ro.ltaneously affect the resources involved and o.ssociated.

Ratller, the task of resource nanagement is to provide a coubination of production and

rate of disturbance that enables the environuent to retain its capacity to sustain the

activity, and that furnishes society with the goods and services it requires.

22. In each of the sectors of Chapter 11, e~vironmental considerations m~ be viewed

in a global, national, and local context. The nature of the action and the level at

"rhich it is taken will vary from one geographic perspective to the next. The constraints

and capabilities of the biosphere are best understood at the global level. As its

evolution clearly shows, the functional structure of the biosphere is venr adaptable,

,
I
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and many organisms have proved to be capable of performing similar functions. Man has

taken advantage of this characteristic to modify the biosphere for his own benefit.

The limit of the biosphere I S capacity to adapt to these modifications may be approaching,

however, and man must account for these limits in future resource development.

23. It is at the level of nations 1 hO'\<Tever ~ that resources developnent, and it s

associated environmental considerations, are most meaningful. Despite the physical

unity of the earth's biosphere, the world is a community of nations whose individual

sovereignties must be respected. Each country attempts to identify its national goals,

as conditioned by its social and cultural values and the stage of its economic

development, and to review the supply and distribution of its natural resources in the

light of these goals. Competing demands 1 including conflicts between short- and long

term considerations, will make reconciliation of objectives a difficult task. Resource

use must ultimately be guided by society's objectives, although such objectives will

frequently be conditioned by the availability and distribution of the resources

themselves. Resource priorities will also shift over time j as social values change.

What was yesterday a forest serving urban recreational needs might today be a source of

timber and tomorrow converted to agricultural land. The face of each nation l s landscape

undergoes constant evolution. Whether transformed or maintained intact 1 however, the

environnental value of the different parts of a nation's landscape should be appreciated.

Snvannah or forest, desert or pastureland 1 meadow or prairie, all perfor[;j unique

functions that should be assessed before man introduces changes, especially irreversible

ones. Marginal lands, for example, although frequently neglected as a resource are, in

fact, instrumental in maintaining the ecological balance of a territory. They act as

a buffer - for example, between deserts and croplands on the upper parts of a watershed

and the alluvial plains - and provide multiple land use opportunities between areaS

where a single use is predominant.

24. The sub-national level - either regional or local - will usually provide the

best unit for resource development indicated by national policy. The participation of

the local community is necessary for first-hand information on land capabilities and

for the inclusion of social considerations. Individual components of the national land

inventory will require the scrutiny of local plaruling and llGnagement.

25· The inevitable burden on the environment 1 whatever the geographic scope Day be,

can be dealt with by a nuuber of preventive measures. Recycling can reduce the deoand

on resources and diminish the mounting pressures on the world's air and water. The
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cnvirOllUfHlt:l de{',TCld:ttion ['riuinc froT.! ne", technolociec, SUCGElats t. reconsider<'..tiop of

the incl'e:~uill{" ~~ubatitution of aynthetic for nr.turnl producta. In br.l::'ncinc costs,

c;ll'ei\ll ',ttcntion hunt be civen to include reIl f.:>.etora. Cootinc syatens c::'.n be tlodificd

to reflect the coata of ['.dverae environnental inp[tcts ~nd thus to encournge less

h~rr.lful proccsaen. Fin~tlly, nention r.luat be no.de of the ponnibility of re-directinc

or nodifyinr: crO\'lth itaelf. There o.re thone, pnrticulr..rly in :.;or.:e of the nore :effluent

nr..tionn, ",h. believe th:'.t the orient~tion of production should be shifted to provide

for 110re aooinl services and Llnenities. Moreover, the fLlct that the hiGh production

level::.; of aOT:!e of the induutriLllized countrielJ Lllready drL1.H even nore heavily upon the

"Torld' 8 non-rene,.,Llble reaources, rD.ises questions of Lldequ".cy for future production.

26. In one respect, ChClpter 11 depLlrts fror.~ the inteE;I'Llted Llppronch. For rea8011S of

convenience, recot:lmendLltions c.re ~.rranged under hettdincs thLlt reflect, ,.,ith ninor

n,dificretions, tIle conventionLll diviaion by sectors of econonic L1.ctivity. Because

policy formLltion Llnd inplementLltion continue to be very largely based along traditional

sectorol lines, the Conference's LlCElUde. itens ",ere fomulo..ted and the nateri::'.l subnitted

alonG the sane lines. Noreover, ::lthouch the recor.mend::'..ti,.)ns are directed to countries

Llt Clll stLlces of economic development, the discussion is generally cast in terns of an

ideLll nodel "lhich governnents tlO.y oodify as they find nppropriate; but because the

discussion is structured in Ll way '~1ich seens to inply that resource developnent is

essentially stc.rting afresh, it Clpplies pLlrticularly to the developin6 countries.

27. Despite the inevit::'..ble differences L1.t1onG sectors 'and nations, however, all share

the COl:100n need for Lln environnentally sound resource otmagenent, "lhich ,'1111 allO\'l nan

to continue to reap the nanifold benefits provided by resourc~s while nininizing

environmental costs.
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Chapter II

SECTORAL RECOMMENTIATIONS

A. Agricul ture and soils

(i) Considerations for action

28. AGRICULTURE IS A VITAL ACTIVITY FOR THE PROVISION OF MAN's FOOD SUPPLY

_ Agricultural activities - farming and related agro-industries - occupy more
than half of the world I s population.

- Throughout much of the world, agricultural developme~t has resulted in
immeasurable benefits;

living conditions of farmers and the quality of the rural environment have
improved

better agricultural products have been provided

the productive capacity of natural resources has been enhanced

these improvements have resulted primarily from the use of higher-yielding
varieties and breeds, fertilizers, pesticides and other agrochemicals,
improved land use planning and management practices and, in some areas,
better supply of irrigation water and changes in land tenure systems;

- In other parts of the world, particularly the developing countries, further
agricultural development is still essential to meet the increasing demand for
food and to improve the conditions of rural life;

increasing populations and rising expectations lead to a demand for more
food and other agricultural products

it is estimated that world food production will have to double by 1985.

29. THE INFLUENCES OF AGRICULTURAL ACTIVITIES ON THE ENVIRONMENT ARE SIGNIFICANT .AND
OFTEN INEVITABLE.

Traditional agriculture has long been a major factor in maintaining and
improving local natural resources and the environment, on which it closely
depends.

- As the scale and rate of agricultural development increases, it becomes
increasingly difficult to avoid harmful environmental side-effects which, if
unchecked, could reduce the quantity and quality of the food production and
detract from rural living conditions.

- Multiple changes are taking place in the agricultural landscape l"<.J atin" t
the conditions of land use management.
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30. ALTHOUGH SOME LilND RESERVES ARE NOT YET DEVELOPED, AGRICULTURE HAS BEEN
INTENSIFIED AND EXTENDED BEYOND THE CARRYING CAPACITIES OF THE SOILS AND RESOURCES
OF SOME AREAS.

- While the bulk of the earth's land surface is unarable, it is estimated that
half of the 20 per cent covered by permanent pastures, meadows and forests could
be cuItivated.

Of the remainder, it is estimated that 20 per cent is too cold, 20 per cent too
steep, and 10 per cent lacks sufficient soil cover for cultivation. The
balm1ce is currently cultivated;

in order to avoid environmental degradation, however, the capabilities of
these land reserves should be carefully assessed before use.

- In other areas agricultural development has taken place without regard for the
diversity and inherent limitations of the land;

this is due to a lack of knowledge of land capabilities and, more particularly,
to the insufficient use of available data and experience

this has resulted in the introduction of new crops and animal breeds without
accounting for climate, soils, liabilities to disease, and requirements for
technological inputs.

- The increased amount of agricultural inputs exceeds the present ability of many
farmers to manage economically the production process on a sustained yield
basis and to compensate at the same time for harmful environmental side effects.

31. PRESSURES UPON AGRICULTUR.AL RESOURCES ARE INCREASING FOR SEVERAL REASONS.

- Although over centuries subsistence farmers have acquired an intimate knowledge
of local climate, soils, water, plants, and animals and of the maintenance of
their productive capacities, the introduction of new agricultural technology
and land use systems tends to make some of this knowledge and experience obsolete.

- It is becoming increasingly difficult for extension and other advisory services
to educate farmers in appropriate agricultural practices and in the safe use of
new technologies;

this is due to the large number of people and production units involved and
the increasing rate at which changes are introduced into agriculture

the problem is particularly acute where new lands are brought under cultivatkn,
where new crops, varieties or breeds of animals are introduced, or where
irrigation is used.



------------'_.,~

- D~,pl'ndenc~' on market l'onditions and, in come countries, obsolete land tenure
tWS tt'lUS pu t oddi tional constraints on the farmer and further Hmithis ability
to UlM;1f,'C economicnlly his farm and at the same time maint;nin the productive
.'"pm'l t~· \)f its rl"'sourccs and the protection of tht"' onvironment. Under these
conditions, many farmers, especially in developing' oountries, cannot afford to
m~€' bnsic land improvements, and apply soil Md water oonservation practices.

'~~'. "',l'l'ELEl\-,tTED DEGRi.DA'I'ION lillD DEPLETION OF BASIC AGRICULTURAL HESOURCES ARE
HESULTING FRl'N 'I'll' .. " PRESSUHES.

- .';'1 thout~h some forms vf natural resources degradation have ab-lays existed and can
b~' fotUld at a II levels of agricultural pr.:tctices, increasing problems are found
througltout tl.e \,-orld \.,rhich substantially impair agricultural productivity and
dcv010pm0nt. T:lese include:

.:tccelcrated soil erosion by wind and water, loss of soil fertility, tl~ough

leadling' or deple t.ion of nutrients and decrease in hwnus content, degradation
0f soil stnlcture. in('reased soil salinity, alkalinity and \.,raterlogging under
irrigatiCln

loss of useful genetic resources

conversion into poor croplands or depletion of some grasslands by
Clvergl'azing

l0cal or regional modifications of climate through removal of forests and
tree hedges, causing, inter alia, desertification in sub-arid areas

encroacl!ment from urb~l and industrial areas and transport facilities on
good agricul tural lands

discharge of haroful wastes from urban areas and industries on to rural areas.

33. Th"'T::'NSIVE ;"GRIctJLTUR.;L PRACTICES C.AN PL~CE .i.. HEAVY BURDEN UPON THE ENVIRONMENT.

- :'z-:-' agriccltural systeI:s, associating either intensive monoculture or animal
l::lsoand!J- with agro-industries, do not provide for the economical use of
b~r-pr:'d:lcts a.."ld tend to accumulate \.,rastes, the disposal of which becomes the
S~:lr~e ~l =ajor n~isances;

~:lsed plant residues can sometimes serve as reservoirs for the spread of
pests an~ ~seases; or the burning of these residues instead of being
re~~:led by co=posting or consumption by cattle, may lead to a decrease of
~~~s oontent and of overall soil fertility and to other nuisances

~!ens~ficationof livestock production often results inter alia in large
concentrations of ar~al excreta and liquid effluents which may cause
?:ll~ti:n ef air and contaminate water bodies
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processing industries discharge organic wastes and other effluents which, if

ur.controlled, may be causes of air pollution and water contamination

•• they also, of course, improve the conservation and marketing possibilities

of agricultural products.

- Intensive agricultural systems are also increasingly dependent on agro-chemicals,

some of which can, when excessively or improperly used, be a major cause of

pollution and contamination;

overdoses or misuse of some pesticides may contaminate and sometimes kill

d0sirable plant and animal life, disrupt the prey-predator parasite

ecological balance, induce pest resistance; or accidentally harm users

•• pesticides are usually essential, however, for the protection of crops

and livestock under present conditions

dairy products, meat and fish may contain persistent residues of some wide

spectrum pesticides, which can be considered as harmful to man beyond certain

levels of concentration

in some instances such contaminated foodstuffs have been declared

unacceptable to certain markets

the use of some persistent pesticides has been banned or reduced in some

countries

•• in many other cases, however, higher costs and insufficient knowledge and

experience preclude the use of less persistent and more selective

pesticides and other more sophisticated pest control techniques

when used on erodible lands or, as in some industrialized countries, applied

in excessive quantities, fertilizers may contribute, although perhaps to a

minor extent, to water pollution and may occasionally cause nitrate

poisoning of drinking waters

they are, however, essential not only for higher yields but also for the

improvement and conservation of soils

over-utilization or misuse of drugs and antibiotics, necessary for the

conditions of highly intensive animal protection, carl leave harmful residues

in meat and dairy products

contamination of water by agro-chemicals is often more acute on erodible and

irrigated lands

however, little is yet known about the actual contribution of agro

chemicals to pollution and about their effects on man and natural

resources



•

improper irrigation may result in salinization, waterlogging, and other
problems

high-yielding grain varieties in certain tropical and sub-tropical regions
might possibly be more vulnerable to widespread disease, herald the
disappearance of native genetic stocks, result in social dislocations and
increase the adverse effects arising from the higher levels of pesticide
and fertilizer use.

(ii) Recorrmendaticns for national action

It is recommended that governments give consideration to the following
proposals:

34. GOVElOOlENTS SHOULD DEVELC'P AGRICULTURAL PLANS .AND FOLICIES TO ENABLE FABMERS AND
AGRO-INDUSTRIES TO FULFIL THEIR RESPONSIBILITIES IN NAINTAINING THE QUALITY OF
THE HUNAN ENVIRONMENT.

- Agriculture will need to be increasingly recognized as an activity of general
public interest:

for supplying food and other essential products in sufficient quantity and of
satisfactory quality

for ensuring the conservation of a large part of the natural resources and
of the environment

for employment opportunities in order to avoid excessive urban concentrations

for maintaining and enhancing the quality and attractiveness of rural areas
for recreation and as buffer zones between urban areas

for recycling wastes emanating from sources such as municipal sewage.

- At the planning stage, the adverse environmental impacts of development plane
on agriculture and conversely the harmful environmental effects of agricultural
development should be prevented.

The local environment will have to be regarded as a functioning ecosystem withi
which agricultural development takes place and to which it adapts, and not the
reverse;

the conventional preoccupation with agricultural outputs must be balanced by
a consideration of inputs and their environmental implications.

- .An ecological appreciation explains the need for various inputs beyond the
capabilities of the individual farmer but required to maintain successfully an
artificial eql1ilibrium:
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plant breeding programmes and the salvaging of threatened genetic resources

soil and water conservation measures

monitoring and control of soil, water, and plant contaminants

integrated controls of insects, weeds and other pests.

Agricultural and soil institutions should play ~ increasing role in the

assessment of land capabilities and in advising planners and designers of

development projects.

Agricul tural development plans and investment programmes should make provl.swn

for the early implementation of those basic land improvement and soil

conservation projects and facilities for waste disposal which individual farmers

and agro-industries cannot afford to carry out by themselves.

- .An important part of the agricultural planning process and other aspects of

rur.al planning should be carried out at the local level so as to involve the

farming community and enlist their participation in improving the quality of

rural life.
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35. GOVEfu1NENTS SHOULD CONDUCT SELECTIVE BASE LINE SURVEYS OF AGRICULTURAL AREAS

\oIHERE BASIC AGRlCULTURiIL RESOURCES ARE KNmm OR SUSPECTED TO BE SUFFERING

ENVIRO~lliNTiIL DEGRADATIONS.

- Prior to selecting priority areas, collection and review of available surveys,

inventories and data should be made in order to identify specific sourcesaf

environmental degradation;

subjects for study include IJSS of soil productivity; loss of useful genetic

resources; depletion of grazing lands; recurrent destruction of crops,

livestock and wild herbivores by pests, diseases, or pollution;

accumulation of harmful agricultural wastes; and indications of climatic

changes.

- Hore comprehensive interpretations of existing dat3. should then be made to

identify similar agricultural areas;

inter-relationships among ecological conditions, types and intensities of

land use and management practices, a.."ld problems of environmental degradath;n

should all be depicted.

- On this basis, priorities for urgent actions of conservation and protection of

agricultural resources and for additional surveys and research should be

established;

these should consider the areas where the productive capacity of the resources

and the agricultural products are most affected or threatened by environmental

degradations.
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- Capabilities of existine institutions should be strengthened accordingly to
undertake the acticn required.

l,ddi tional inventories and surveys should then be continued by sectors in
priority areClSj

these should be developed by successive stages of approxioation and detail

t.hey should make provision for periodic joint compilation and interpretation,
including consideration of environI:J.ental effects of agriculture on other
resources such as air, vater) aquatic resources and wildlife.

36. GOVERlU·IEllTS SHOULD KEEP SYSTEHATIC RECORDS OF ENVIRmn·lENTAL PROBLENS CAUSED BY OR
l,J'FECTIHG AGRICULTURE USIHG 'rHE ABOVE BASE-LINE SURVEYS.

- The existine agriclutural institutions (e.g. research institutes, field stations
and otller services) should provide the necessary network for these monitoring
act;vities.

- Special emphasis should be placed )n surveillancp of soil degradatiJn and on
early warning systems for pests, diseases and pollutants affecting ,':'ops,
livestock and the quality of agricultural products.

37. GOVERNNENTS SHOULD STRENGTHEN BASIC AGII.:!:.;ULTURAL RESEARCH TO INPROVE ECOLOGICAL
mIDEHSTiINDING.

Research should be undertaken in selected ecosystems and problem areas on the
general subjects of:

the functioning and productivity of agricultural systems

the processes of degradation of land resources and contamination of
agricultural products

the environmental effects of certain specific agricultural practices and
agricul tural inputs, particularly agro-chemicals

the relationship of climate to the above items.

- In addition, a variety of ecologically-sound management opportunities merit
study:

the recycling of municipal wastes, including their detoxication, onto
agricul tural lands

multiple cropping in the tropics, including considerations of crop
combinations and sequences, cover crops, fertilization and weed control

systems to re-utilize tt-a wastes of agricultural runoff
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integrated pest controls, including combinations of regulated pesticide use,
cultural controls, crop diversification.

38. GOVERNMENTS SHOULD DIRECT THEIR AGRICULTURAL RESEARCH SERVICES AND FIELD STATIONS
TO INCORPORATE ENVIRONMENTAL CONSIDERATIONS INTO THEIR PROGRAMMES OF INVESTIGATION
AND EXPERIMENTATION•

- The findings of basic ecological research Should be applied to the study, design,
and experimentation of ecologically stable systems of land use and agricultural
practices, particularly in tropical and subtropical areas, whereby:

the productive capacity of land resources can be maintained on a long-term
basis

,"astes can be disposed of or recycled in these systems without harmful
effects on natural resources or on the environment generally.

- In testing various combinations of crops and/or livestock, agricultural inputs,
and management practices and in attempting to maximize yields or economic
returns, ex~eriments should be designed to assess:

possible environmental side-effects of run-off, erosion, ~d other forms of
soil degradation and of the accumulation of harmful residues, especially
those from agro-chemicals

the technical ability of local farmers to introduce new land use practices
without causing deterioration to agricultural resources and the environment

the economic feasibility of implementing agricultural practices which can
better protect the resources and the environment without adding to farm
management costs. To this end, special investigations should be undertaken
to evaluate the costs and long-term benefits of environmental protection
practices in agriculture.

- Agricultural research institutions should, wherever feasible, use radioisotopes
and radiation techniques to develop new, safer and more efficient management
practices;

this applies particularly to the application of fertilizers, pesticideS t and
irrigation water and to the biological control of pests.

39. GOVEIlliMENTS SHOULD DEVELOP AND FACILITATE INFORMATION EXCHANGE AND TRANSFER OF
EXPERIENCE IN AGRICULTURE WITHIN AN ECOLOGICAL FRAMEWORK.

- The transfer of information and experience in agriculture should be based upon
similar ecological conditions, especially climate and soil.

- Within this framework, relevant and selected information Should be made readily
available to potential users (e.g. planners, extension services, farmers) in a
form easily understandable and applicable, on:

r
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soils, their chara,::teristics, capabilities, and limitations for different uses 42.

gBneti' resources, their requirements, potential resistance to pests and other
adverJe factors

... / ,. \'~l;' " /r1.. ,\ ·.t .... ; l·'i

"

agricultural practices most suitable for both increased production and
minimunl environmental damage, particularly soil conservation practices and
integTated pest control techniques

most appropriate methods of agricultural "taste disposal and recycling under
local conditions.

40. GOVERl-J}!EUTS SHOULD INTRODUCE ENVIRONMENTAL CONSIDERATIONS INTO THEIR PRCGIWlMES OF
AGRICULTURAL EDUCATION AND TRAINING

- More emphasis should be placed on the creation of an understanding of:

the vital role of agriculture for man I s '-reIfare and for the maintenance of
environmental quality

the environmental problems related to specific management practices,
particularly those related to soil conservation and pest control

the Hmits to the carrying capacities of natural resources under particular
farming or grazing conditions.

- These considerations should be introduced at all levels of training and
education.

41. GOVERNMENTS SHOULD INTRODUCE AN INSTITUTIONAL AND LEGISLATIVE FRAMEWOBK WHICH
ACCOUNTS FOR THE ENVIRONMENTAL DIMENSIONS OF AGRICULTURAL DEVELOPMENT

- Soil and agricultural institutions should be directed to consider the ecosystem
as an operative unit in the management of air, soil, plant, and water resources;

43.

land settlement, agrarian reforms, and land con~olidation should recognize
local diversities of soil and climate

.. the extension and intensification of agricult'.lre should be modified
accordingly.

The
sur'
pI
soi

Land use capabilities should serve as a basis for land zoning, land use
legislation, licensing and regulations;

measure should be designed to respond to degradation resulting from misuse
of croplands, misuse of agricultural inputs, and from the careless disposal
of agricultural wastes.

-An:
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.ses 42. GOVERNMENTS SHOULD CONSIDER THE NEEDS TO PROVIDE INCENTIVES AND ASSISTANCE TO
F.ARHERS AND AGRQ-INDUSTRIES

her
Heasure::; ~ould include, depending on a given country's social and economic system,
credit, better marketing facilities, tax reductions or exemptions, and
subsidies in cash or in kind.

- Such measures would induce or enable recipients to undertake necessary actions
to prevent or ~orrect environmental degradation of general public interest
caused by their activities.

,
,

OF

:s;

1

43.

- Examples would include soil conservation, use of more selective pesticides, and
recycling of wastes.

GOVERl~NENTS SHOULD ESTABLISH OR STRENGTHEN NATIONAL PROGRAMMES OF CONSERVATION OF
SOIL RESOURCES

- According to local conditions and reqUirements, these programmes m~ place
emphasis on one or more of the follo,..ing areas:

• ,_ rain fed crop lands, particularly dry farmed areas

irrigated lands with salinization, alkali and waterlogging hazards

erosion along rural roads and highways

grazing lands, particularly in arid areas

wind erosion, stabilization of sand dunes

watershed protection and afforestation

marginal lands, i.e. those areas falling between lands where intensive
agricultural production is feasible and those unfit for agriculture and
requiring protection.

- The programme should be integrated with the actions proposed earlier on base line
surveys, research, assessment of land capabilities, assistance to land use
planning authorities, development of ecologically stable agricultural systems,
soil conservation legislation, extension work and assistance to farmers;

as such, it will go well beyond the mere promotion of soil conservation,
erosion control practices, and land improvement works.

- A number of specific measures might possibly be employed:

erosion might be controlled through the use of various forms of mulches,
primarily in the form of crop residues; engineering and agronomic techniques
to stabilize the soil and lessen the erosive force of wind and water; control
of fires; overgrazing, and deforestation; reseeding; and terracing

I
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salinity and alkalinity control might employ knowledge of a plant's salt
tolerance, the salinity of the water used for irrigation, and the soil
characteristics for adequate irrigation and leaching

the leaching and depletion of soils particularly in the tropics might be
reduced through controlling the intensity of agricultural use, by providing
fallm.,r periods, by introducing hOl'ticulture or pasturage instead of short
cycle crops, or by the use of appropriate fertilizers.

- Particular attention should be given in erosion control programmes to reducing
sediment delivery to streams, reservoirs, dams and other water bodies in order to
control physical, chemical and biological effects of these sediments on water
quality and aquatic resources.

- A special fund for the conservation of national soil resources m~ be needed to
prOVide the necessary focus and means of action.

- National soil institutions should be strengthened by reinforcing the soil
conservation services and establishing, where needed, special units for land
evaluation.

44. GOVERNMENTS SHOULD CONSIDER THE POSSIBILITIES OF RECYCLING AGRICULTURAL WASTES

To the extent practicable and safe, animal or organic agro-industrial and
municipal wastes could be used as fertilizers.

- Likewise, crop residues could be used for composts or as animal feed.

- In either case, the wastes or residues could be distributed to improve the
structure and fertility of the soil.

attention must be paid to guard against contamination of the soil resource
and the spread of infectious diseases.

- Wherever not feasible, these wastes should be collected, treated and disposed of
under controlled conditions in order to:

minimize pollution, contamination, fire and other hazards

maintain the attractiveness and salubrity of rural lands and streams.

45. GOVERNMENTS SHOULD INSTITUTE OR REINFORCE NATIONAL PROGRAMHES TO REGULATE THE USE
OF PESTICIDES AND OTHER BIOCIDES AND TO DEVELOP INTEGRATED PEST CONTROL

- Basic research is required on the fate and effects- of pes~L.cide residues in the
environment and on their toxicity to man and other species.

- Because of the recognized toxicity, persistence, and mobility of pesticides,
particular care should be given to their efficient use.

- Varieties and breeds more resistent to pests and diseases should be developed.

•

(

46. I
C

C
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- The hazards of pests and diseases should be evaluated before the introduction
of new crops, breeds, or management practices.

- Pesticides which are more selective and do not leave harmful persistent residues
should be developed.

- The introduction of new pesticides should be controlled by appropriate
regulatory measures for testing, registration, labelling, marketing and
utilization.

- Biological pest control techniques such as the use of sterile male viruses
pathogenic to insects, introduction of prey species and others should be
developed and promoted with careful consideration for their possible
environmental consequences.

- Farmers should be trained in the safe use of pesticides and in integrated pest
control techniques, including such management practices as proper selection;
dosage, and timing and waste disposal techniques. Bodily damage to users might
thereby be minimized.

(iii) Recommendations for international action

46. IT IS RECCM1ENDED THAT FAO, IN COOPERATION WITH OTHER INTERNATIONAL AGENCIES
CONCERNED, STRENGTHEN THE NECESSARY MACHINERY FOR INTERNATIONAL ACQUISITION OF
KNOWLEDGE AND TRANSFER OF EXPERIENCE ON SOIL CAPABILITIES, DEGRADATION, AND
CONSERVATION

- Cooperative information exchange should be facilitated among those nations
sharing similar soils, climate and agricultural conditions;

the Soil Map of the World being prepared by FAO, UNESCO and ISSS should serve
to indicate those areas among which transf~r of knowledge on soil
potentialities and soil degradation would be most valuable

this map should be supplemented by establishing international criteria and
methods for the assessment of soil capabilities and degradations and by
collecting additional data based upon these methods and criteria

•• this should enable the preparation of a World Map of Soil Degradation
Hazards as a framework for information exchange in this area.

information exchange on soil use should account for similarities in
vegetation and other environmental conditions as well as those of soil.
climate, and agricultural practices.

the FAO Soil Data Processing System should be developed beyond soil
productivity considerations

•• to include the above data and relevant environmental parameters;

•• to facilitate information exchange betwedn national soil institutions,
and eventually soil monitoring stations.
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- International cooperative research on soil capabilities and conservation shoulu be
.' trens-thened and broadened to include:

bQsic research on soil degradation processes in selected ecosystems under
the auspices of the Nan and Biosphere Progranune

applied research on soil and water conservation practices under specific
land use conditions \"i th the assistance of FAO and, \.,rhere appropriate, other
agencies (tnTESCO, \iHO, I~EA)

research on using suitable soils for waste disposal and recycling

• • UNIDO, FAO and \iHO should enter into joint consultations regarding the
feasibility of an international programme in this area.

- These efforts for international cooperation in research and information exchange
on soils should be closely associated with those of the UNDB-WMQ-FAQ-UNESCO
programme of agTicultural bio-meteorology, in order to facilitate integration
of data and practical findings and support np_tional programmes of conservation of
soil resources recommended above.

47. IT IS RECOMMENDED THAT GOVERNMENTS, FAO AND WHO, IN COOPERATION "11TH UNESCO AND
IAEA, STRENGTHEN AND CCORDINNrE INTERNATIONAL PROGRAMMES FOR INTEGRATED PEST
CONTROL AND REDUCTION OF THE HABMEUL EFFECTS OF AGRQ-CHEMICALS

46.

- Existing international activities for the exchange of information and
cooperative research and technical assistance to developing countries
strengthened to support national proSTammes described above, with par
reference to:

basic research on ecological effects of pesticides and fertilizer

~"ould be
lar

use of radio-isotope and radiation techni~ues in studying the fate of
pesticides in the environment (joint !AEA/FAO Division)

dose and timing of fertilizers' application and their effects on soil
productivity and the environment (FAO)

management practices and techniques for integrated pest control, including
biological control (FAO~iHO)

establishment or strengthening of national and regional centres for
integrated pest control, particularly in developing countries (FAO~O).

- Existing expert committees of FAO and WHO on var:Lous aspects of pest control
should be periodically convened to:

assess recent advances in the relevant fields of research mentioned above

review and further develop international guidelines and standards with special
reference to chlorinated hydrocarbons, pesticides containing heavy-metals,
and the use of ~iological controls.

I
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- In adaition, ad hoc panels of experts should be convened, by FAO, ~~O and,
'.'here appropriate, IAEiI., in order to study specific proolems, and facilitate
tbo \'-:lrk of th~ abovp. COlf.mi. ttees.

46. IT IS l\ECcr,uIEN.DED THAT FAO UlmER ITS PROGR.A!'JIllE "'.JAR OH i'U"STEt! PLACE InCREASED
E1'l~JL.SIS OH CONTROL AND RECYCLIHG OF HASTES IN AGRICULTURZ

pecific
late, other This pro~ramme should assist national activities recommended above relating to:

c~ntrol and recycling of crop residues and animal Hastes

control and recycling of agro-industrial waste
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use of municipal Hastes as fertilizers.
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B. Forests

(i) Consideration %~~jion

49. FORESTS ARE .AMONG THE LARGEST, MOST COMPLEX, AND MOST SELF-PERPETUATING
OF ALL ECOSYSTEMS

They cover about one-third of the world land area.

They constitute one-half of the world land biomass.

50. THE ENVIRONMENTAL AND PRODUCTIVE VALUE OF FORESTS IS SIGNIFICANT

At the world level,

they have a direct and beneficial influence on all parts of the
biospherb as a result of photosynthesis, heat capacity, conductivity
and reflectivity, aero-dynamic roughness, influence on the water cycle,
and emissivity in the infra-red band

they act as buffer zones between man-made ecosystems

they represent half of the world's photosynthetic fixation of carbon
from the atmosphere, with its concurrent release of oxygen

they serve as the source of wood and wood products

they harbour valuable wild plant and animal species

At local levels, they contribute to:

regulation of water catchment and release

protection of soil against erosion by wind and water and against
other forms of soil degradation

protection of wildlife

recreational resources

improvement of living conditions both in and around human settlement
through:

the control of nuisances such as noise and air pollution

improve aesthetics

psychological relief

provision of shade, particularly in the tropics

)2.
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,1 f:ri cuIturul protection und improvenent when introduced as shelter
lh:l t~1 and ''1indbrenks

trcus s,n'vr to moucrate ''1ind velocities and iL'lprove the
:.lillI'Om,:teoroloc:ical anu soil I:loisturo conditions in adjacent
fj l'1lts

~)l. FOl1.E:3'P3 .dill ~U13JECT '1'0 INCP.lli,SING PllliSSURB FHON COEPE'rING FORHS OF LAND
,\ND FClEES'.i: um:

'1'110 total uCI;l,mu for forest products is expected to double by 1985.

('1(;urinc forC'sts is often considered a pre-requisite for economic
developI:ll'llt ill countries ''1here larce forest tracts still exist.
Pressure incroases frot1:

tho uel:mnus for more ac:ricultural land - IJarticularly in the
tropics "lhe~'o shiftinc cultivation is increasinGly practised

the establislment of new human settlerJents

the development of ''later impoundments, transportation systems, etc.

The world's forestry resources are shrinking at an alarming rate;

in Latin j~erica, between 5 and 10 million hectares are felled
annually for agriculture

while the felling of trees and the "slash and burn" techniques
of shifting agriculture are not .always undesirable, their
dimensions and intensity now argue for careful control and
management.

52. SOl'lE l1REil.S ARE BETTER ABIE TO COPE WITH CONFLICTING DENANDS ON FORESTS
THAN OTHERS

In some areas, other needs can be satisfied without reducing the long-term
productive capacity of forests and without deteriorating other natural
resources or the environment in general;

recreation, grazing, and aesthetic considerations usually constrain
timber production, however,

i:'l other areas, such as tropical regions, arid regions 1 regions of dense
population or adjacent to major industrial concentrations, forest
depletion and degradation are taking place at an accelerated rate;

adverse changes in micro-climates, soils, and water cycles sometimes
result

l
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both the ~uality of the environment and the productive capacity
of other natural resources are then affected by:

local and po~sibly regional changes in climate

the increased fre~uency of floods

accelerating soil erosion by wind and runoff j and subsequent
silting of water bodies

the destruction of the natural habitat of wildlife.

53. FOREST-BASED INDUSTRIES ARE CONSIDERED TO BE S1T.BSTANTIAL POLLUTERS OF AIR
.AlW WATER

The pulp and paper industry can place a particularly heavy burden
upon the environment

the chemicals and organic matter in the waste liquid from the pulp
mill are nor.mally disposed of in adjacent water bodies

inorganic salts j mercuryj and heat are all released

unpleasant odours and gases j some of which are toxic in concentrated
forms j are produced

Sulphur dioxide j sulphides j and particulate matter are also released.

Pollution - particularly noxious smoke and particulate contamination of
the air - is also created by the mechanical woodworking industries such
as sawmilling j plywood j particle-board and fibreboard manufacture.

54. INVENTORIES OF FOREST LAND AND RESOURCES SHOULD BE DEVELOPED OR EXPANIlED

Consideration should be given to low-cost aerial remote sensing
techniques, and to improved information on wood volumes and values j
non-wood products j ownership! productivityj and trends of land use.

55. THE ENVIRONMENTAL VALUE OF FORESTS SHOULD BE INCLUTIED AS AN IMPORTANT
ELE.:M:E:NT OF ANY LAND USE POLICY

Competing demands on forest lands should be reconciled;

frequently, the use of forest lands for other purposes j such as
agriculture or human settlements j will be judged more important!
and the lands will be cleared

it is essentialj in any case, that the costs and benefits be
carefully analyzed and alternatives examined before trees arc felled.
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FOREST MANAGEMENT SHOULD RECOGNIZE THE VALUE OF FOP.ESTS IN PROTECTING
OTHER NATURAL RESOURCES AN]) IN ENHANCING THE ENVIRONNENr.r, AS WELL AS
IN PRODU8ING TIrvIBEH

The traditional production orientation of forest management should be
modified to meet these newly recognized demands and to provide multiple-uses,

it should be remembered, however, that whether public or private,
forests should be at least economic

Forest legislation and institutions should be revised accordingly

The vulnerability of drastically changed forest ecosystems should be
recognized.

VARIOUS SYSTENS OF Ii[li.NAGING FORESTS HAVE BEEN DEVELOPED .AND SHOULD NOW
BE APPLIED

These concern the method of regenerating the forest crop, the form
of the crop produced, the orderly arrangement of the forest in
accordance with silvicultural and protective considerations and the
economic and aesthetic value of the trees produced.

Relevant developments in management science include the application
of operation resea:rch methods to forestry (linear progranuning,
simulation, etc.).

n of
such

.led.

58. THE DYNANIC POSSIBILITIES OF BHEEDING AND FARMING TREES SHOULD BE DEVELOPE:D

Opportunities are emerging as forest genetics produce superior strains,
fertilization of forests becomes commercially feasible, and soil and
fertili ty research are expanded.

59. URB.I\N SILVlCULTUIill SHOULD BE AN IMPORTANT ErnMENT OF ANY NATIONAL PRCGRJ\ID1E
FOR TIm DEVELOPMENT OF FORESTRY

The breeding and propagation of trees suitable for the congested,
more-or-less polluted urban environment would provide important
psychological, aesthetic and anti-pollution relief.

'I'lw provision of shade is an important consideration in the tropics.

Attractive landscapes through the use of properly selected tree
planting'S should be planned in any development scheme •
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60. THE OPPORTUNITIES FOR MANAGING FOBESTS UN])ER PUBLIC OWNERSHIP SHOUL:D BE

FULLY EXPLOITED

_ Approximately 70 per cent of the world1s forests are under public
ownership, where the possibilities for intensive and integrated
management increase proportionately.

61. THE NECESSARY ECONOMIC ADJUSTMENTS TO CONTROL POLLUTION CAUSED BY FOREST
INDUSTRIES SHOULD BE INTRODUCED

_ Technologies are now generally available to control or eliminate
pollution;

the expenditure involved, although substantial, is increasingly
considered both feasible and necessary

less costly technologies should be developed.

(ii) Recommendations for ~~~ional action

It is reQ2mmendeJLthat national governments give consideration to
the following propoaals:

62. GOVERNMENTS SHOULD UNDERTAKE BOTH BASIC AN]) APPLIED RESEARCH FOR IMPROVED
FOREST PLANNING ANTI MANAGE}'IENT

Considerable knowledge already exists, particularly as relates to
forest ecosystems and management in the temperate zones, that
should be collected, evaluated, and applied where practicable.

General research needs, particularly in the tropical and subtropical
areas, relate to:

the functioning of "natural" and man-made forest ecosystems

the mechanisms responsible for favourable or unfavourable
influences of forests and forestry on other natural resources
and on the environment

the qualitative and quantitive effects of these mechanisms

both genetic and economic considerations require development.

- Research priorities in the tropics should be assigned according to the
functions which require further knowledge;

Immediate supplies of timber represent man's primary need, and
vast tropical forest areas require management
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::;cientific knoHledge of the life histories and c;roi"th require
r:ll'nts of trees ::md forests, u1),ln which forest r.lanagement is
baseu, is larce];)' lackinc in the tropics. :~escarch is n(;:eded
en such processcs as ecologic.al succession; encrQ' conversion
and nutrient cyclin~ before adequate management systems can be
(kvh;cc.Jr their effects predicted

research on the identification and potential uses of tropical
tiober trocs oust still takG place in oany cases l as mUGt
further study on the strength I density, cheoical and other
properties of such timber

soil and vater of tropical forest lands, causing problems
after forest renoval that are intensified by hiCh temperatures
mid heavy precipitation, must be studied for prediction,
correction and prevention

knOi-lledge of the tropical rainforests, particularly the multi-·
storied hardwoods, is especially lackinb

research on forest resource survey methods and techniques is
required

tho introduction or improvement of new species is of high priority
of forest management

research is required to determine which tropical tree species
are quick groi-ling and most suited to intensive culture for
early yields

insect and disease problems in the biotically-rich tropical
forests must be anticipated, and means of prevention and
control studied

the more effective use of forests and trees for the environmental
improvement of human settlements in the tropics must also be studied

the benefits of trees to urban areas are potentially very high
in the tropics, particularly because shade is so critical for
daytime comfort.

Both pre8ent and future knowledge should be applied to develop multipurpose
sylvicultural methods that meet the demand for both increased production
and environmental protection and improvement;

although knowledge of the basic components - including their ecology
and genetics - is often sufficient in the developed countries,
nanagement systems for their integration are frequently lacking

specific research is required for:
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the definition and standardization of criteria and methods
for the economic appraisal of forest influences and for the
comparison of alternative uses

the preparation of guidelines - to be periodically updated 
for environmental forest management.

The potential contribution of different tree varieties to urban beauty,
sound abatement, atmospheric quality, and temperature amelioration is
poorly understood and underutilized and requires further study.

Research should be initiateo on the laws, land tenure systems, and
forest institutions now in use in order to find the combination that
will ensure safe and profitable multiple uses of forests;

research might be conducted along the following lines:

studies on the influence of land tenure systems on the
protective and recreational role of forests

research on the development of public administration for
environmental forestry

the revision of current education and training programmes
to accommodate new techniques of forest resources management

comparative study, research and training in forestry legislation,
wherever needed.

63. GOVERNMENTS SHOUIJ) DEVELOP FOREST POLICIES AND PLANNING AS PART OF
AN OVERALL POLICY FOR THE RATIONAL AND INTEGRATED USE OF NATURAL RESOURCES

Particular attention should be given to the rapidly increasing
demands for and benefits from amenities which forests provide.

Forest zoning should be used as a basis for planning and management
of forests and should be strengthened by adequate legislation and law
enforcement.

Land use planning commissions both in rural and urban areas should
seek the advice of environmental foresters to improve tho appearance
of urban and rural landscapes and reduce hazards of pollution and
other nuisances by rational use of tree plantations.

Technology is needed to minimize damage to forests caused by fire,
insects and diseasesi

means for fighting forest fires and pests, integrated pest control
systems, and early detection and evaluation techniques should be
developed.
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64. GOVEillJlVIENTS SHOULD DESIGN ENVIRONlilENTAL FOREST MANAGEMENT TO NEET THE
COMPETING DEr-lANDS ON FOREST RESOURCES

- Modern forest management concepts, including multiple-use '"1here
desirable, should be introduced wherever feasible and in accordance
with local conditions. Legislative and institutional provisions
should be made, and accounting the budgeting procedures should be
adjusted, to reflect the costs and benefits of the amenities which
forests provide.

Special measures should be taken to ensure that the introduction of
intensiVe forest nlanagement techniques and the extension of manmade
forests will not cause the d~sappearance of useful forest genetic
resources and of wildlife or seriously impair soil and water values.

- Prevention and control of forest fires, pests and diseases should be
Given high priority.

65. GOVERNMENTS SHOU....J) INTRODUCE l-UNiNUN UANAGEl'lENT PLA1"ffi HHERE NONE CURRENTLY
EXIST l.J>lD GOVEre1J.l1ENTS ArnEADY COMJIUTTED SHOULD INCREASE T~TR EFFORTS

- The opportunities of increasing public ownership and imprmring
management of publicly-o''1ned forests should be explored.

- Attempts should be made to settle shifting cultivations to control
the use of fire, and to demarcate forest resources.

- Pilot projects using advanced management systems should be
introduced into the developing countries, 'vith appropriate assistance
from the international cOlmnunity.

66. It;i~Lrecommended. that the Secretary-General take steps to ensure that:

(a) THE UN BODIES CONCERNED CO-OPERATE TO J.vlEET THE NEEDS FOR NEi'! KNO\'lLEDGE

- \V1lere appropriate, research should be promoted, assisted, co-ordinated,
or undertaken by the J.vlan and Biosphere Programme (UNESCO), ICSU, or
IUFRO, in close co-operation with FAO and vnMO.

Studies on comparative legislation, land tenure, institutions tropical
forest management, and t~e effects of the international trade in forest
products on national forest environments, and public admini&tration,
might be sponsored or co-ordinated by FAO, in co-operation with other
appropriate organizations.

(b) CONTINUING SURVEILIJiliCE OF THE \'!ORLD I S FOREST COVER IS PROVIDED FOR
THROUGH THE ESTABLISHMENT OF lili .iJPPROPRIATE MONITORING SYSTEN

Such a World Forest Appraisal Programme would provide an indication of
global environmental stability,

I
i
I
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the balance between the world's forest biomass and the prevailing
environment would be continuously measured

changes in the forest biomass 1 considered to have a significant
impact on the environment, would be recorded.

The information could be collected from existing inventories and on-going
[l,ctivitios und thrcugh remote :30.msing techniql~C:;s.

The forest protection programme described above might be incorporated
within this effort 1 through the use of advanced technology, such as
satellites using different types of imagery and which could constantly
survey all forests.

67. It is further recommended that FAO

(a) CO-ORJ)INATE AN INTERNATIONAL PROGRAMME FOR RESEARCH A1ffi EXCHANGE OF
INFORMATION ON FOREST FIRES, PESTS, AND DISEASES

The programme should include data collection and dissemination,
identification of potentially susceptible areas and of means of
suppression; exchange of information on technologies 1 equipment and
techniques; research, including integrated pest control and the
influences of fires on forest ecosystems, to be undertaken by IUFRO)
establishment of a forecasting system in co-operation with WMO;
organization of seminars and study tours; the facilitation of bilateral
agreements for forest protection between neighbouring countries, and the
development of effective international quarantines.

Forest fires, pests and diseases will frequently each require separate
individual treatment.

(b) FLCnIT_'~TE THE TIU.NSFK: Cl" HJFCmJLTIClT eN FCliES'rS LND FCliES1' ~·l.:i.NliGEN8NT

The amount of knowledge that can be usefully exchanged is limited by the
differences of climatic zones and forest types.

The exchange of information should howevc~ be encouraged among nations
sharing similarities;

considerable knowledge is already exchanged among the industrialized
nations of the temperate zone.

Opportunities exist 1 despite differences, for the useful transfer of
information to developing countries on the environmental aspects of such
items as:
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the harvesting of some tropical hardwoods

pine cultures

the principles of forest management systems and management science

soils and soil interpretations relating to forest management

forest industries pollution controls, including both technical
and economic data

methods for evalua+ion of forest resources through sampling
techniques, remote sensing, and data processing

control of destru.ctive fires and pest outbreaks •
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C. Wildlife, parks and other protected areas

Part One: VlildlifeY
1°,

(l) Consideration for action

68. WILD ANIMAL LIFE IS A NATURAL RESOURCE OF GREAT VALUE TO MANKIND.

It contributes to the normal functioning of all natural biotic communities and
ecosystems upon which the health and productivity of the biosphere depends and
it also reflects the health of the biosphere itself.

It has economic value as an attraction for tourism and for outdoor recreation
activities. 11.

t..'

lIc serves as a source of protein, hides, furs and other animal products which
may be harvested on a sustained basis if properly managed.

69. THROUGHOUT THE WORLD, GREATLY INCREASED PRESSURE ON WILD ANIMAL LIFE THREATENS
THE SURVIVAL OF MANY SPECIES OF GREAT PRESENT AND POTENTIAL VALUE.

- Expr-tnding human populations and land use practices incompatible with the
maintenance of stable wildlife habitats are contributing to the deterioration
of these habitats.

The increasing use of pesticides and other pollutants threatens the existence
of certain birds.

Poaching and exploitation for trade sometimes deplete species below minimum
levels of self-regeneration.

It must be noted, however, that in many instances wildlife has proved to be
compatible with manend his land uses, or that modifications in land use
sometimes benefit wildlife;

many stocks, such as deer in the United States or saiga antelope in the
USSR, have increased dramatically through scientific management.

~ The topic of this chapter has been restricted to wild animal life. The
general character of the considerations and recommendations for wild plant life would
be similar. Although it could be argued that the conservation of wildlife is
inherently an international concern, the distinction between national and international
rGcOlnmendations has been retained. Apart from conservation itself, wildlife management
for aesthetic, recreational or economic objectives clearly addresses itself to national
treatment.
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'1L\LES ARE A COMMON l-iARINE BESOURCE OF CONCERN TO ALL l-WncIND, .AND ABE IMPORTA1'lT
IN HAINTAINIHG THE HEALTH .AND STiU3ILITY OF THE 11ARIl'1E ENVIRONMENT
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- The population ofmaP~species of whales has declined in the last few decades.
The IUCN Book of bndangered, Rare and Depleted Species lists several whale
species as in danger of extinction.

- Other aquatic mammals such as dolphins and porpoises are also becoming
endangered due to prevailing fishery pre.ctices.

71. \HLDLIFE l-mST BE CAREFULLY MflNAGED .<\.S AN IMPORT.OO RESOURCE. ITS POPULATIONS
NUST BE At> LARGE foND AS VARIED AS IS COMPATIBLE vlITH OTHER IMPORTANT LAND USES.

In formulating policies for manegement,it is useful to distinguish between
endangered or depleted species and those of potential economic benefit.

It is also important to recognize that the bulk of wildlife populations are
found on land already being used by man for ['u:;th"r 1Jurl~'-cl';

- The use and preservation of wild animal resources must be """'conciled with
conflicting activities of mankind so that maximum long--::- _. interests are
assured.

- ,·rildlife 's value for tourism, sport cnd game cropping must be fully realized
in the short term and should be maintained over time;

large populations of wild animals exist on a local or regional basis in
comparatively under-developed lands \'1hose economic value remains to be
developed.

- However, the health and diversity of wildlife species must be carefully
safeguarded;

stable and protected habitats must be assured to provide for the survival
ef a variety of natural ecosystems and the wild animals that m~ still be
found within their boundaries

the damaging effects of certain wild animals upon man's activities, such as
destruction of crops and transmission of disease, must be reconciled with
the benefits of such animals.

- Habitat management involves many approaches:

modified or artificial habitats can be provided to enhance wildlife
populations following the uest principles of scientific wildlife management

in other areas, where natural populations are abundant within natural
habitats, attempts can be maa.e to maintain the integrity of both.
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7~). ':ORLD' ;11)::; ..CTI'JN IS REQUIRED 'fO EN:3URE THE CmlTINUING VALUE OF THE '!ILDLIFE.

- .:;. ,,'orldwidE: invc..utory of ,.;~l.dlift: l.'esourc!~s and habitat is a prerequisita
for [lny global involvement in appropriatel:lanagement •

i,1 th0ugh "ildlife r.mnagement is a \'l~ll advanced science in many of the
industrializod countries, it is only in its infant stages in some parts of the
:ltJvt.:loping \-lo:cld.

This is particularly serious, for "ild animals are in a most vulnerable
~)osition in the dt:veloping countritls, \-1here:

th,'Y have until recently lived under pristine conditions \-1ith no need to
:ldapt to man's disruptive activities;

they arc suddl.mly subjected to the unprecedented pressures of human
populations.

(ii) Recommondations for national action

It is recommended that national governments give consideration to the follo\-1ing
proposals.

75. /ACH COUNTRY ~3HOULD ESTABLISH REGIONS OF NATURE RESERVES AND OTHER PROTECTED AREAS

ThI3S" areas should include adequate representation of all naturally occurring
ecosystems, appropriate t,; the space and habitat requirements of the 'lild
species involved.

The management of these regions \-1ill require an understanding of habitat
reCluircmonts, at present kn01-ln for very fe\-1 species.

- .•ssistance will frequently be required from the international community.

74. r,OUHTRIES SHOULD ENACT AND ENFORCE PROTECTIVE U\·]S REGULATI1'1"G THE HARVESTING AND
N.:\.RKETING OF ,-.rUD ANIMALS MID THEIR PRODUCTS, TO GUARANTEE THA'.r POPULATIONS ARE
NOT EXPL0I'fED TO A DEGREE THAT '\"lULD THREATJilN THEIR SURVIVAL.

75. GOVERN}IENTS SHOULD ALSO EXERCISE CARElmL CONTROL OVER THE INTRODUCTION OF EXOTIC
SPECn:~J INTO NE.' AREAS FITH A VIEF TO PREVENTING THE DISPLACE11ENT OF INDIGENOUS
3PECIE~j.

- 1 'here conseqUenc3s are pred'Lctable s impacts should be considered before
introducing the animals; \,here consequences are unkno1-ln, research \-1ill be
requir':ld to predict the en lironmental effects of a given introduction.

E'Olch country should cons.Lder the establishment of an advisory board of experts
which would be independent of local decisions and \-1hich could have access to
the world \-1ildlife scientific community.
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76. NETHODS FOR ASS.i:..SSD'JG THB IM.!:'ACT UPOlil \.fILDLIFE OF BUILDING LAl1GE-SCALE
CONST:1.UCTIONS, OF CLMRllilG AND DEVELopnm LAnD, .AND OF ALT.lili.1ING P&;S.lill.ilT FOillViS
OF LilND USE, SHOULD BB DEVISED .'\...'iJD ll-TI?L8l1J1:J.JT.8D.

- Estimates of potential impaot should be taken into aooount in the early
planning stages of any development project.

- Where appropriate, intergovernmental organizations should co-operate in this
assessment.
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77.

78.

THti: CONSIDJ3RATION OF ilILDLIFE Ri:SOURC.2S AND OTHSR HABITAT SHOULD BE INCORPOr.ATED
D'JTO LAND USE PLAiillilllilG ...'IND DJVELOP1'1l!lilT, PAt1TICU1.AJ.1LY n~I:tESPECT TO LONG RANGE
CONSID.2J.tATIONS.

- An evaluation should be made of the extent to whioh wildlife may interfere
with adjacent forms of land use, complement existing forms of use by adding
extra values, or be used as a major form of land use in its own right.

FACILITIES SHOULD BE Df:V-~LOPED, PARTICULARLY IN TIL~ DEVELOPllilG COUNTRIES, TO
ATTRACT .lililD SE...1VICE TOURISM BASED ON \yILDLIFE RESOURCES.

- Large potentials should be developed by first promoting and supervising
hunting tourism and, sUbsequently, expanding the tourist industry by ~roviding

for wildlife viewing and necessary infrastructure.

- Governments, particularly those of the developing countries, should formulate
demonstration oropping and hunting programmes for large game animals with
substantial populations.

- Those projects underway in Africa should be extended, and new ones initiated
in the Middle East, Latin America and Asia.

Areas which should receive high priority are

those where present forms of land use have proved unsatisfactory

lands that are marginal to domestic animals, such as those frequently
found in arid or adverse olimates.

- More experimentation land research should be undertaken on the biological and
economic advantages of game ranching, and on the most effioient producers of
protein, as a basis for future action.

Means should be examined and implemented to resolve the frequently occurring
technical difficulties of harvesting, processing and marketing the meat;

demonstration pilot schemes for developing commercial utilization of game,
underway in Zambia and Kenya, should be expanded.
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79. RESEARCH IS NEEDED ON HAllITAT REQUIREMENTS.

This will contribute to the solution of many problems, ranging from those of
species in danger of extinction to those of over-abundance of populations.

It will respond to the need for knowledge on productive meat management.

It will help determine the optimum size of areas and ensure high species diversity.

Research should include methods of assessing changes in the plant and animal
communities and animal diseases.

The interaotion of livestock with other forms of land use requires considerable
study.

80. GOVERNMENTS SHOULD INITIATE OR EXTEND APPLIED RESEARCH PROJECTS TO ASSESS THE
INTERRELATIONSHIPS BETWEEN FOREST AND RANGE MANAGEMENT AND WILDLIFE POPU1ATIONS.

Different oombinations of forest and range management praotioes and wild
species should be tested to identify situations where eaoh oomplements the
value of the other.

(iii) Reoommendations for international action

It is recommended that the Secretary-General take the following steps:

81. ENSURE THAT THE EFFECTS OF POLLUTANTS UPON vIILDLIFE ARE CONSIDERED, \JHERE
.APPROPRIATE, 1tlITHIN ENVIRONMENTAL MONITORING SYSTEMS.

Partioular attention should be paid to those speoies of wildlife which may
serve as indioators for;

future wide environmental disturbances to other species

an ultimate impaot upon human populations.

82. ENSURE THAT A PROGRA1'II!'{f!; TO EXPAND PRE3ENT DATA GATHERING PROCESSES SO AS TO ASSESS
THE TOTAL ECONOMIC VALUE OF WILDLIFE RESOURCE, IS ESTABLISHED.

Suoh data would faoilitate the task of monitoring the ourrent situation of
animals endangered by their trade value, and demonstrate to questioning nations
the value of their resource.

Suoh a prog:::'amme should elaborate upon present FAO efforts and might well
produoe a y8arbook of wildlife statistics.

8;

81
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83. l!;l{SUBE THAT THE iiPPROPRIATE UN AGENC IES COOPERATE i'JITH THE GOVERln-1ENTS OF THE
DEVELOPING COUNTRIES TO DEVELOP SPECUL SHORT-TERN TRAINING COURSES ON WILDLIFE
Ni:.NAGEMENT.

- The priority should be on conversion courses for personnel trained in related
disciplines such as forestr,y or animal husbandr,y.

cics diversity.

d animal
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Special attention should. be given to the establishment and support of regional
training schools for technicians.

84. IT IS FURTHER RECOMMENDED THAT GOVERNMENTS GIVE ATTENTION TO THE NEED TO ENACT
INTERNATIONAL CONVENTIONS l\ND TREATIES TO PROTECT SPECIES INHABITING INTERNATIONAl
HATERS OR THOSE "-THICH HIGR.ATE FROH ONE COUNTRY TO ANOTHER. .

- ',bmadly-based convention might be considered wbich would provide a £ramework '
by which criteria for game regulations could be agreed and the over exploitati
of resources curtailed by signator,y countries.

,dld
.ts the

85. IT IS RECOMMENDED THAT GOVERNMENTS ~1OVE TO LGREE TO THE PROPOSED CONVENTION ON
THE EXPORT, INPORT, AND TRANSIT OF CERTAIN SPECIES OF 1'!ILD /,nmus AND PLANTS3I

21 This subject is treated in ~etail in Subject Area IV.

IT IS RECOMMENDED THAT GOVERNMENTS AGREE TO STRENGTHEN THE INTERNATIONAL "JHA.LING
COMMISSION AND TO CONSIDER AN INTERNATIONAL AGRmIENT CALLING FOR A lO-YEAR
NORATORIUN ON Cm~lERCUL VIHALING.

86.
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Part Two: Parks and other protected areas

(i) C01l2id61 ations for C'ctl,jU

87. NATIONAL PARKS AND SIMILAR PROTECTED AREAS ARE DESIGNED TO PROTECT IH PERPETUITY
THOSE AREAS WHICH OUTSTANDINGLY REPRESENT THE BEAUTY AND DIVERSITY OF MAN'S
HERITAGE

These areas include:

large tracts of land set aside for che protection of wildlife and its habitat

areas of great natural beauty or unique interest

areas containing rare forms of plant and animal life

areas representing unusual geologic formations

places of historic and prehistoric interest

areas containing ecosystems of special importance for scientific
investigation and study

areas which safeguard the needs of the biosphere.

These areaS serve a number of specific purposes:

some provide recreation for large numbers of people without seriously
detracting from the natural values

some aim to retain their more pristine beauty through greater restrictions

others (strict nature reserves) are reserved solely for scientific research
as relatively undisturbed environments

still others provide a reservoir of genetic materials in a spectrum of
organisms adapted to a particular range of soil and climatic conditions,

88. THE NEED FOR THE EXTENSION OF PRCY.rECTED iillK.S IS BECOMING ACUTE IN MANY COUNTRIES

Many national parks of high tourist value are being flooded by rising numbers
of tourists and suffer from insufficient or inappropriate planning and
management i

such parks, particularly in the developing countries, represent a major
source of income which could be jeopardized if they deteriorate.

90.
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- Valuable wildlands are threatened by pressures detrimental to their
protection and use;

damage frequently arises from a lack of understanding or interest,
particularly in some developing countries, of the value of such wildlands

deterioration often results from a lack of knowledge, or political or
economic considerations generally inhibiting or delB¥ing the required
action, until the parks exist on paper only

the possibilities of such deterioration increase whenever a park or
otherwise protected area is shared by two or more countries.

TIm PRESENT WORLD HOLDINGS OF PROTECTED liREAS MUST BE EXPANDED AS WIDELY
AS POSSIBLE

- Efforts must be made to accommodate the pressures of exploding populations
of both tourists and urban dwellers which are increasingly turning to the
refuge of such areas.

As many representative samples of ecosystems as is possiu~e must be protected,
before they inevitably disappear, for study, reference, preservation of species
and future scientific needs.

- National park policy will vary considerably, however, with the stage of
economic development.
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90. PROTECTED .AREAS MUST BE PLANNED .A1'lD HAN.AGED TO MAXIMIZE TImIR PRESENT .AND
FUTURE VALUE

- Maximum use of recreation and tourist resources must be provided while
carefully observing the carrying capacity of each protected area.

- The rate and scale of development of new parks must be determined so as to
guard against possible environmental problems;

• parks can be managed, however, to accommodate heavy use.

(ii) Recommendations for national action

It is recommended that national governments give consideration to. the
following proposals

t a major
e.

91. GOVEllliMENTS SHOULD SET ASIDE \vILDLAND \'JHEREVER POSSIBLE

- Policies which provide for the needs of tourism and recreation and for the
protection of representative ecosystems should guide such action.
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92. GOVERJ:mENTS SHOULIJ ENGAGE IN RESEARCH ON PARK MANAGEMENT, WITH PARTICULAR
EMPHASIS ON:

_ Assessing the recreational carrying capacity of individual ecosystems and
subsequently the desirable rates and scale of their development as parks.

_ Determining the optimum use for different protected areas, including the
appropriate zoning for single or multiple use.

- Identifying the most appropriate means of organizing and managing large
numbers of people within pro~ected areas.

93. GOVERNMENTS SHOULD EDUCATE THEIR PEOPLES ON THE VALUE .AND PURPOSES OF PROTECTED
AREAS Am) DESIGN MEANS TO USE PARKS AS AN EDUCATIONAL TOOL

- The concept that "parks are for the benefit and enjoyment of people" should
be communicated, particularly in the developing countries.

Educational tourism should be promoted within the services of protected areas.

94. GOVERNMENTS SHOULIJ ACCELERATE THE DEVELOPMENT OF RECREATIONAL FACILITIES WITHIN
OR NEARBY URBAN AREAS

Such action would relieve pressures on over-extended national parks.

- Measures of landscape planning such as cluster development of new housing
areas and decontamination of polluted waters should be stressed.

(iii) Recommendations for international action

95· IT IS RECOMMENDED THAT GOVERNMENTS AND THE SECRETARY-GENERil.L GIVE SPECIAL
ATTENTION TO TRAINING REQUIREMENTS

- High level training should be provided and supported;

in addition to integrating aspects of national park planning and
management into courses on forestry and other subjects, special
degrees should be offered in park management

the traditional forestry or geology background of the park
manager must be broadened into an integrated approach

graduate courses in natural resources administration should be
made available in at least one major university in every continent.

Schools offering courses in national parks management at a medi urn grade
level should be assisted by the establishment or expansion of facilities,
particularly in Latin .'Jllerica and .b.sia.

99
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96. IT IS FURTHER RECOl-1MEIIDED TlLl.T THE SECRETJffiY-GElffiRAL TAKE STEPS TO:

ENSURE TH"J~ ;,N APPROPRIATE i'IECHiJITSN EXISTS FOR THE TRANSFER OF INFORMATION
ON PARK LEGISLt~TION AND PLANNING ~'J.ID !<L.'JIfiI.GEMENT TECHNIQUES DEVELOPED IN SOME
INDUSTRIJ~LIZED COUNTRIES "!HICH COULD SERVE JtS MODELS TO BE MADE I~VAILABLE TO
il.NY INTERESTED DEVELOPING COUNTRY

97. ENSURE THAT THE APPROPRI.ATE UNITED Ni;.TIONS il.GENCIES 4~SSIST THE DEVELOPING
COUNTRIES TO PLllN FOR TED INFLOW OF VISITORS INTO THEm PROTECTED ilREl..S, IN
SUCH A 1:1;'Y ~~S TO RECONCILE REVENUE 1..ND ENVIROllMa.Wiu, CONSIDERli.TIONS

98. IT IS .ALSO RECOi'ir'IENDED THdT GOVERmiIENTS:

(a) TJUCli: STEPS TO CO-ORDINATE AND CO-OPERATE ON THE MANAGEMENT OF SHliRED
PROTECTED ilREAS

- Agreement should be reached on such aspects as the rights of guards
to follow poachers across international boundaries, mutual legislation,
patrolling systems, exchange of information, research projects,
collabora"tion on measures of burning, plant and aniTnp..l control, fishery
regulations, censuses, tourist circuits and fronti~~ formalities.

l

(b) NOVE TO l..GREE ON THE PROPOSED CONVENTIONS ON CONSERVATION OF CERTAIN
ISLANDS FOR SCIENCE AND CONSERVATION OF THE \vORLD HERITATE Y

(c) T.bKE STEPS TO SET ASIDE AREAS REPRESENTING ECOSYSTEMS OF INTERNATIONJU,
SIGNIFICll.NCE FOR PROTECTION UNDER INTERNATIONAL 11.GREEIvlENT

99. IT I.s RECOMMENDED THAT INTERESTED GOVERNl'IENTS - ,,/HICH IL1.VE NCIl'YET DONE SO - SIGl~

.00> RATIFY THE CONVENTION ON CONSERVATION. OF \'JETIuUIDS OF INTERNATIONAL IMPORT1~CE

APPROVED AT THE CONFERENCE OF RA1'IS~ffi (IRAN) 21

~ See also A/CONF.48/9.

21 See also J../CmTF.48/9.

·s·



Ajf:r.;C?.t,fJ/r
paCt) -Vi

The Conservation of Genetic Resources

(i) ':onLdd.,·ratiollS for aet.icn

100. IT IS ll1PORTANT THAT THE \HDEST POSSIBLE DIVERSITY OF AND \'lITHIN
SPEC IES BE NAINTlI.INED.

For the ecolo~ical stability of the biosphere.

For use as natural resources.

For their scientific, educational and recreational value.

101. THE SURVIVAL OF SPECIES, INCLUDIUG rwf HIMSELF, DEPENDS ON GENETIC DIVERSITY.

The availability of broadly based gene pools is an essential condition for
adaptation to environmental change, both natural and man-made, such as

the replacement of pesticides by genetic defenses

the adaptation of high-yield varieties to local conditions

the development of resistance to evolving parasites

the correction of nutritional defects, such as low content of protein
or specific amino-acids.

Genetic diversity is required to counter the inadaptability to local conditions
that sometimes follows the introduction of highly selected animal species;

continual selection for specific traits within a breed or type
sometimes d&.gerously reduces genetic variability.

The full variety of microscopic organisms provides the indispensable link in
the carbon and nitrogen cycles upon which all life depends;

micro-organisms include bacteria, yeasts, molds, algae, protozoa,
and viruses

the quality and flavour of man's food and drink often depends upon
beneficial bacteria and fungi

industry uses micro-organisms to manufacture chemical products
includinb antibiotics

micro-organisms help man to understand the underlying causes of many
pathological conditions

pollutant organic wastes are rendered harmless by the use of bacteria.

10
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102. MlI.NI S JMPACT ON THE BIOSPHERE IS INCBEASmGLY REDUCING THE
GENETIC RESILIENCY OF MANY SPECIES.

- Not only agricultural plant varieties, but also forest species, aquatic
organisms, and certain types of animals and micro-organisms are affected.

- Manls development - transforming and disrupting new areas for his use - is
depleting or displacing valuable genetic resources. Wild species and primitive
domesticates are lost.

- Areas in Asia, Latin America and Africa are threatened that have traditionally
served as

the "centres of natural diversity" or the natural habitation of
wild varieties

the source of genetic resources for plant improvement.

Indigenous crops are replaced by new higher yielding varieties of greater
genetic uniformity and less adaptability to local condit5 ~'lS.

- Many plant characters - protein quality, oils, unique growth habit, dwarfness,
etc. - m~ somed~ be required but are being lost with the disappearance of
wild species.

- The introduction by man of exotic diseases and insects poses a great risk to
some of the ,"orld I s gene resources;

for example, the chestnut blight has ,aped out all but scattered
remnants of the American chestnut tree.

Also threatened are the outliers and remnants of forest species whose
populations, often critical for breeding, can be substantially reduced and
sometimes eliminated.

103. MANY OPPORTUNITIES, AS YET ~XPLOITED, EXIST FOR THE DEVELOPMENT
OF GENETIC RESOURCES.

- The opportunities for breeding improved strains which have been well
recognized and developed should be continued and supported.

- Man must protect himself against his increasing dependence on a
diminishing number of crops;

these will require new genetic inputs as they are introduced into
local conditions demanding new elements of diversity

the 15 crops upon which he principally depends will require new genetic
inputs as they are introduced into increasingly less favcurable
environments
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genetically resistent varieties and hybrids offer great potential for
overcoming damage and threats of extinction caused by insects and diseases.

Opportunities for developing the world's forest gene resources for the purpose
of genetic improvement are many and with the exception of a few species as
yet unexploitedj

this potential is amply demonstrated by the high productivity of North
American pines \'lhon planted throughout the Southern Hemisphere.

- A selection of breeds, types, and varieties of mammals and birds could be
intensively studied to assess their production potential.

The employment of micro-organism berm plasms could be expanded to
benefit many sectors of human activity such aSj

the assembling of taxonomic type strains for reference purposes

or

the preservation of unique mutant strains for fundamental genetic \'lork.

The availability of many unexploited species and races of aquatic organisms
should be assessed for possible domestication.

104. BENEFICL'I.L mSECTS CAN BE DEVELOPED TO PROTECT PLANTS FRON THE THREATS
OF PREDATION AND DISEASE _AND TO ERADICATE UNDESIRABLE \'lEEDY PLANTS.

- Biological control - still in its infancy - can be vastly expanded through the
establishment of insect gene centres and intensive breeding and experimentation.

Likewise, strains better adapted as pollutants should be developed.

105. THE CONSERVATION OF GENETIC RESOURCES MUST RECEIVE URGENT ATTENTION
IN ALL SECTORS.

- A diversity of gene pools must be maintained so as to assist current
economic cIIld social developnent.

G,:netic resources must be preserved for the evolving and unpredictable
n8eds of future genera-I;ions;

many species of no current and direct use to mankind will someday
answer some of its future needs

the health of man's future environment requires a broad genetic base.
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106. ACTION MUST PROCEED ON A WORLDWIDE BASIS, BECAUSE OF THE ENORMOUS RANGE
OF SPECIES nwOLVED AND THE DIMENSIONS OF WORLD AGRICULTURE.

lose - Cnly a programme of international co-operation can work because

those countries most actively engaged in advanced domestication and genetic
resource conservation are usually remote from the origins of the species

means must be assured, therefore, to assist developing countries through
co-ordinating international activities

.. to establish conservation centres

to grant all countries access to basic breeding materials.

(ii) Recommendations for action

IT IS RECONMENDED THAT GOVERNMENTS, IN CO-OPERATION WITH THE SECRETARY-GENERAL
AND FAO WHERE INDICATED, TAKE THE FOLLO\lING STEPS.

AGREE TO AN INTERNATIONAL PROGRAMME TO PRESERVE THE \ofORLD I S GENETIC RESOURCES.

- Active participation at the national and international levels
is involved;

- An international net,.,ork is required with appropriate machinery to facilitate
the interchange of infor.mation and genetic material among countries.

Both static (seed banks, culture collections, etc.) and dynamic
(conservation of populations in evolving natural enVirOl'1llllmts)
ways are needed.

international participation in the latter should concern
exchange of teclmiques and findings.

I
Iit must be recognized, however, that while survey, collection, and i

dis~emtinat~t'~n Of
l

bthe~e getnhe~ic retsoul~cesliSt?est cadrr~t·:dl.outt.on a regiOtntal i~·."'.
or ~ erna ~ona as~s, e~r ac ua eva ua ~on an u ~ l.za ~on are ma ers .
for specific institutions and individual workers
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Action is necessary in six inter-related areas;

survey of genetic resources

inventory of collections

exploration and collecting
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documentation

evaluation and utilization

conservation

conservation represents the crucial element to which
all other programmes relate.

Although the international programme relates to all types of genetic
resources, the action reQuired for each resource will vary according
to existing needs and activities.

1CB. MAKE INVENTORIES OF GENETIC RESOURCES MOST ENnANGERED
BY DEPLETION OR EXTINCTION.

_ All species threatened by man's development should be included
in such inventories.

Special attention should be given to locating in this field those
areas of natural genetic diversity which are disappearing.

These inventories should be periodically reviewed and updated
by appropriate monitoring.

The survey conducted by FAO in collaboration with IBP is designed to
provide information on endangered crop genetic resources by 1972,
but will reQuire extension and follow-up.

lG9. COMPILE OR EXTEND, AS NECESSARY, REGISTERS OF EXISTING COLLECTIONS.

Such a register should identify which breeding and experiment stations,
research institutions and universities maintain which collections.

Major gaps in existing collections should be identified where material
is in danger of being lost.

These inventories of collections should be transformed for computer
handling and made available to all potential users.

In respect to plants:

it would be expected that the "advanced varieties" would be well
represented, but that primitive materials would be found to be scarce
and require subsequent action

the action already initiated by FAO, several national institutions,
and international foundations should be supported and expanded.

lW, I
C

~
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In respect to micro-organisms, it is recommended that each nation
develop comprehensive inventories of culture collections:

a cataloguing of the large and small collections and the value
of their holdings is required, rather than a listing of individual
strains

many very small but unique collections, sometimes the \'1Orks of
a single specialist, are lost

governments should assure that valuable gene pools held by
individuals or small institutes are also held in national or
regional collections.

In regard to animal germ plasm, it is recommended that FAO establish a
continuing mechanism to assess and maintain catalogues of the characteristics
of dOfestic animal breeds, types and varieties in all nations of the world.
LikewIse, FAO should establish such lists where required.

In rltard to aquatic organisms, it is I'ecommended that FAO compile a catalogue
of g~netic resources of cultivated species and promote intensive studies on
the methods of preservation and storage of genetic material.

110. INITIATE IMr<IEDLi.TELY, m CO-OPERATION \UTH ALL INTERESTED PARTIES, PROGlIDmS
OF EXPLORATION AND COLLECTION "JHEREVER ENDANGERED SPECIES HAVE BEEN IDENTIFIED
WHICH ARE NOT mCLUDED IN EXISTING COLLECTIONS.

- .An emergency programme with the co-operation of the NAB programme, of plant
exploration and collection should be launched on the basis of the FAO List
of Emergency Situations for a 5-year period.

- Nith regard to forestry species, in addition to the efforts of the D2nish/FAO
Forest Tree Seed Center, IUFRO, and the FAO Panel of Experts on Forest Gene
Resources, support is needed for missions planned for Latin America,
Vlest Africa, The East Indies and India.

111. CONSERVATION IS A MOST CRUCIAL PART OF ANY PROGRAMME OF GENETIC RESOURCES
PROGRI'~lE. MOREOVER, MAJOR TYPES OF GENETIC RESOURCES NUST BE TREATED
SEPARATELY BECAUSE:

- They are each subject to different programmes and priorities.

- They serve different uses and purposes.

- They require different expertise techniques and facilities.
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primitive varieties of traditional pre-scientific agriculture
(recognized as genetic treasuries for plant improvement)

mutations induced by radition or chemical means.

these will usually be located at plant breeding stations and will
be widely distributed.

high-producing varieties in current use and those they have superseded

Three classes of genetic crop resources must be conserved;

Species contributing to environmental improvement, such as sedge
used to stabilize sand-dunes, should be conserved.

It is therefore essential that primeval forests, bushlands, and grasslands
which contain important forest genetic resources be identified and protected
by appropriate technical and legal means;

systems of reserves exist in most countries, but a strengthening of
international understanding on methods of protection and on availability
of material may be desirable.

Species of medical, aesthetic, or research value should be insured.

The network of biological reserves proposed by UNESCO (MAB) should be
designed, where feasible, to protect these natural communities.

Such centres as The National Seed Storage Laboratory in the United States
and the Vavilov Institute of Plant Industry in the USSR already provide
good examples.

_ Working collections should be established separately from the basic collections; i

PLANT GERM PLASM - AGRICULTURE ANIl FORESTRY: ORGANIZE AN]) EQUIP NATIONAL OR
REGICNAL GENETIC EESOURCES CCNSETIVATION CENTTIES.

- Wild or weed relatives of crop species and those wild species of actual or
potential use in rangelands, industry, new crops, etc., should be included.

- Where protection in nature becomes uncertain or impossible, then means such
as seed storage or living collections in provenance trials or botanic gardens
must be adopted.

112.
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114. FULLY INPLEMENT THE PROGRAMMES INITIATED BY THE FAO P/J'mLS OF EXPERTS ON FOREST
GENE RESOURCES IN 1968 AND ON PLANT EXPLORATION AND INTRODUCTION IN 1970.

l states
~ovide

Le collections;

ill

perseded

115. ANINAL GElli'1 PIASM: CONSIDER THE DESIRABILITY All]) FEASIBILITY OF INTERNATIONAL
ACTION TO PRESERVE BREEDS OR VARIETIES OF ANIMALS.

- Because such an endeavour would constitute a major effort beyond the scope
of any one nation, FAO would be the logical executor of such a project;

close co-operation with governments would be necessary, however

roCN might lOGically be given responsibility for wildlife, in
co-operation \>rith FAO, MAB ('UNESCO), and govemments.

- Any such effort should also include research on how to preserve,
store, and transport germ plasm.

- Specific methods for the maintenance of gene pools of aquatic
species should be developed.

- The recommendations of the FAO "'orking Party loIeeting on Genetic
Selection and Conservation of Genetic Resources of Fish, held in
1971, should be implemented.

actual or
~ included. _ Full use should be made of major collections now in existence;

JNITIES.

grasslands
:ld protected
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116. MICRO-ORGANISM GERM PLASM: CO-OPERATIVELY ESTABLISH AND PROPERLY
FUND A FEVl LARGE REGIONAL COLLECTIONS.

no new centres should be contemplated in the developed world
until those existing achieve regional ·significance.

- Although 19 major centres exist in the developed ","orld, none can
be found in developing countries;

to provide geographic distribution and access to the developing nations,
regional centres should be established in Africa, Asia, and Latin Amer·ica.

I
'ed.

:ld be

117. ESTABLISH CONSERVATION CENTRES OF INSECT GERM PLASM.

- The very difficult and long process of selecting or breeding insects
conducive to biological control programmes can only begin in this nar..ner.

l means such
ltanic gardens

118. EVALUATION AND UTILIZATION ARE CRITICAL COROLLARIES TO THE
CONSERVATION OF GENETIC RESOURCES.

In respect to crop breeding programmes, it is recommended
that governments give special emphasis to
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the quality of varieties and breeds and the potential
for increased yields

the ecological conditions to which the species are adapted

the resistance to diseases, pests and other adverse factors

the need for a multiplicity of effort so as to increase
the chances of success.

119. COLLABORATE TO ESTABLISH A GLOBAL NET\VORK OF NATIONAL AND REGIONAL nrSTITUTES
BASED ON AGREEMENTS ON THE AVAILABILITY OF MATERIAL AND INFORMATION, ON
METHOTIS, ON TECHNICAL STANDARTIS, AND ON THE NEED FOR TECHNICAL AND FINANCIAL
ASSISTANCE \VHEREVER REQUIRETI.

Facilities should be designed to assure the use by

breeders, to develop varieties and breeds both giving higher yields
and haVing higher resistance to local pests and diseases and other
adverse factors

users, providing facilities and advice for the safest and most
profitable utilization of varieties and breeds most adapted to
local conditions.

Such co-operation would apply to all genetic resource conservation
centres and to all types mentioned above.

Standardized storage and retrieval facilities for the exchange of
information and genetic material should be developed;

information should be made generally available and its exchange
facilitated through agreement on methods and technical standards

international standards and regulations for the shipment of
materials should be agreed upon

basic collections and data banks should be replicated in at least
two distinct sites, and should remain a national responsibility

standardized and computerized system of documentation is required.

Technical and financial assistance should be provided where required;

areas of genetic diversity are most frequently located in those countries
most poorly equipped to institute the necessary programmes.

THE
GEN
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1;'0. THE NEED FOR LIAISOn AMONG THE PARTIES PARTICIPATING m THE GLOBAL SYSTEM OF
GENETIC RESOURCES CONSERVATION REQUIRES CERTAIN mSTITUTIONAL INNOVATIONS.

It is recommended that the appropriate United Nations agency establish an
international liaison unit for plant genetic resources in order to

improve liaison between governmental and non-governmental efforts

assist in the liaison and co-operation between national and
regional centres with special emphasis on

• •

·.
international agreements on methodology and standards
of conservation of genetic material

standardization and co-ordination of computerized record systems.

exchange of information and material bet''1een these centres.

assist in implementing training course in exploration, conservation
and breeding methods and techniques

act as a central repository for copies of computerized information
on gene pools (discs and tapes)

prOVide the secretariat for periodic meetings of international
panels and seminars on the subj ect

·. a conference on Germ Plasm Conservation might be convened
to follo~~up the successful conference of 1961

•

plan and co-ordinate the five-year emergency programme on the
conservation of endangered species

further assist governments, wherever required, to implement
their national programmes

promote the evaluation and utilization of genetic resources at
national and international levels.

It is recon~ended that the appropriate United Nations agency initiate
the required programme on micro-organism germ plasm;

periodic international conferences involVing those concerned with
the maintenance and research on gene pools of micro-organisms should
be supportec'l

such a progr,~e might interact with the proposed regional culture
centres by
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assuring that each centre place high priority on the training
of scientists and teclmicians from the developing nations

acting as a necessary liaison

lending financial assistance to those countI'ies F.3t::"blished
outside the developed countries

the international exchange of pure collections of micro-organisms
between the major collections of the world has operated for many
years and requires little re-enforcement

study should be particularly conducted on waste disposal and
recycling, controlling diseases and pests, and food technology
and nutrition.

It is recommended that FAO institute a programme in respect to animal
germ plasm to assess and maintain catalogues of the economic characteristics
of domestic animal breeds and types &nd of wild species and to
establish gene pools of potentially useful types.

It is recommended that the NAB project on the conservation of natural
areas and the genetic material contained should be adequately supported.

Fi~--
(i)

!tl, CUI
57

!m, HO'
YIJ
OB:

11), AL'
TH



1
eristics

,1
·tod.

;,/COlW.Jr8/1
page ~~'r

E. Fisheries

(i) Considerations for action

121. CURRENT (1910) 1"ORLD CATCHES OF MARINE FISH AND eTHER ORGANISMS »rOUNT TO SCME
57 MILLION TONS.

- The potential catches, considering only the types presently harvested, have
been estimated by FAO at rather more than 100 million tons.

- The harvest of proteins from the total hydrosphere has increased at an annual
average of about six per cent over the past 25 years.

122. HOHEVER, tN SClf.1E AREAS AND FOR SCNE llIPORTAHT STOCKS, SUBSTAHTIAL DECREASES In THE
YIELDS OF AQUATIC RESOURCES In T~mIS OF BOTH QUANTITY AND QUALITY HAVE BEEl1
OBSERVED.

123. ALTHOUGH IT IS OFTEN DIFFICULT TO DISTInGUISH AHOlIG FACTORS MID EFFECTS IlNOLVED,
THE MAIN CAUSES OF THIS SITUATION ARE:

- Natural fluctuations or changes in environmental conditions.

Over-fishing with large fleets, new techniques, improved technology and
increased means.

- Pollution of the aquatic enVironments, in particular coastal and inland waters,
by disposal of industrial and domestic wastes and other pollutants.

Other man-made modifications of aquatic ecosystems such as:

consumption of water by irrigation and other uses
changes in the flO\'1 of rivers and their sedimentation
land reclamation and other works in coastal areas
dredging and drilling operations for minerals and oil in offshore
and inshore waters.

124. AN INCREASING NUl'illER OF AQUATIC POPULATIONS SHOH THE CUNULATIVE EFFECT OF THESE
VARIOUS STRESSES TO LEVELS BEYOND THEIR CAPABILITY OF ACCCMr-IODATION, e.g.:

Some whale species, Californian sardines, North Atlantic herrings and several
others which have been greatly depleted under heavY exploitat~on.

Fish stocks in inland waters such as the Great Lakes in North ;~erica and in
several rivers such as the Rhine.

Qyster cultures etc. in coastal waters which were depleted or disappeared
due to pollution or other man-made changes.

I
f;



126. RESEARCH SHOULD BE STRENGTHENED RELATING TO:

127. SURVEYS AND MONITORING ACTIVITIES SHOULD BE DEVELOPED.
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national regulations have not been fully effective in guarding
international waters against such occurrences.

It is recommended that governments give consideration to the following
proposals:

However, aquacul ture is particularly vulnerable to. various forms of pollution
and contamination, although, in some cases, domestlc wastes and thermal
pollution could be beneficially utilized.

Introduced fish species have, in some instances, seriously reduced the
economic value of existing fisheries, notably in fresh waters, e.g.
lamprey and alewife i

The functioning of aquatic ecosystems and their productiVity.

Transplantation of non-native species to new habitats and their
acclimatisation; conducting of suitable tests on controlled conditions
to achieve this.

Th~ basic physical, chemical, and biological processes of dilution,
dispersal and decomposition of wa8tes and concentration of pollutants
in the aquatic enVironment, especially in inshore waters.

The effects of major man-made modifications of the river flows and of
water movements in coastal areas.

The effects of pollutants on aquatic resources and ecosystems including
the sub-lethel effects (see Subject Area III paper).

The use of aquaculture especially to recycle and conserve the resources
present in domestic wastes particularly where there is a concurrent
protein shortage, developing safeguards against the transmission of
pathogens and pollutants to man.

The treatment of waste waters to prevent the discharge of toxic and other
undesirable substances in the aquatic environment.

Collection of data on catch state of resources and fisheries activities
should be improved in order to provide a more reliable and accurate basis
for the assessment of fish stocks, their management and fishery
development activities.

AQ,UACULTURE AND, IN SOME CASES, INTRODUCTION OF EXOTIC FISH SPECIES ARE
INCREASINGLY USED TO SOLVE SOME OF THESE PROBLEMS.

(ii) Recommendations for national action
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'Pills information should be closely associated Hi th da-r;a on the cnvironrnent
including that provided by the moni torinc: of pollutants in the aquatic
enviromnent. (See "ubjcd Area III paper)

128. OVEHAl,L D,:iVBLOH.JEnT POLICn~S MID PLAH~ :.i:IOUl.JD rr;;l~ DUE ACCOUHT OF THE IHCHEASING
HOL~ 01" FISHERIES Il! \}OBLD FOOD SUPPLY AND OF THEIH VULNERABILITY TO l'IDLTIPLE
Fo.RNS OF D.AhAGE BY OTllliH D1VELOHIENT AC'.rrJl'l'IES, PAH'rICU1J,RLY THOSE AFFECTING
PHODUC'l'IVE COASTi,L jllillJ'I.~).

Ecolog'lcally and economically valid interest of fisheries should be protected
accordingly.

129. IN OI1DER TO FUHTHER EHL.AJ.l.GE 'l'HE PROTEIN HARV:2:~T FRCN THE HYDROSPHERE THE
PRODUCTIVITY 01<' THE AQUATIC RESOURCE::; SHOULD BL PRGTEC'l':;;D AIm ZjTHltiTCED BY:

Rational management of fish stocks through impler.J·;nting appropriate
regulatory controls based upon monitoring and pel'::'0dic ass0ssments of fish
stocks and catches.

Diversifying fisheries Hithin the large resources of the hydrosphere.

Developing aquaculture.

Controlling the discharge of toxic iTastes.

Using and recycling some of the non-toxic wastes for aquaculture.

Preventing and/or reducing the harmful consequences of man-made modifications
of fresh water bodies and coastal areas.

Exerting a careful control on the conditions governing the transfer and
introduction of exotic fish species.

130. THE FOLLO\'lING ACTION REQUIREMENTS SHOULD BE COnSIDERED:

The required research institutions and related training facilities should be
established or strengthened to implement action proposals presented in para.7
above, and to allow effective participation in the actiVities of the regional
and international fisheries bodies.

Fisheries institutions should be adequately supported to undertake required
environmental and biological research and to provide necessary data on catches
state of resources and fisheries activities and make periodic assessment of
fish stocks. These institutions should closely collaborate with those in
charge of monitoring water pollution.

The exchange of information relating to aquaculture introducing of exotic
species, as well as the exchange of expertise in these fields should be
fostered.



A/CONF.48/7
Page 60

- Fisheries legislation and regulatory control institutions will need to be
reviewed and their effectiveness improved to cope with increasing demand for
protecting fisheries. The training of specialists for these fields will be
necessary, as will the provision of adequate resources and facilities.

(iii) Recommendations for international action

It is recommended that governments, and the Secretary-General in co-operation
with FAO and other UN organizations concerned, as well as development
assistance agencies take steps to:

131. SUPPORT REC.t!iNT GUIDELThJES, RECOMl'IJENDATIONS, Ai\fD PROGRAlVIf'1ES OF THE VARIOUS
INT.8RNATIONAL FISHThlG OltGANIZATIONS.

A large part of the needed international action has been identified with action
programmes initiated by FAO and its Intergovernmental Committee on Fisheries
and approximately 24 other bilateral and multilateral international commissions,
councils and committees. In particular these organizations are planning and
undertaking:

co-operative programmes such as that of LEPOR (Long-Term and Expanded
Programme on Oceanic Research), GIPME (Global Investigation of Pollution in
the Marine Environment) and IBP (International Biological Programme)
exchange of data, supplementing and expanding the services maintained by
FAO and bodies within its framework in compiling, disseminating and
co-ordinating information on living aquatic resources and their environment
and fisheries activities
evaluation and monitoring of world fishery resources, environmental
conditions, stock assessment, including statistics on catch and effort, and
the economics of fisheries
assistance to governments in interpreting the implications of such
assessments, identifying alternative management measures, and formulating
required actions
special programmes and recommendations for management of stocks of fish and
other aquatic animals proposed by the existing international fishery bodies;

damage to fish stocks has often occurred because regulatory a.ction is
taken too slowly
historica.lly the need for management action to be nearly unanimous has
reduced action to the minimum acceptable level.

132. ENSURE CLOSE PARTICIPATION OF FISRE:RY AGBNCI.8S AlIlD mTEHESTS IN TIlli P~PARATIONS

FOR THE UN CONFER.li:NCE ON THE LAl~ OF THE SBA.

In order to safeguard the marine environment and its resources through the
development of effective and workable principles and laws, the information
and insight of international and regional fishery bodies, as well as the
national fishery agencies are essential.
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133. ENSURE INTERNATIONAL CO-OPERATION IN THE RESEARCH, CONTROL AND REGULATION OF THE
SIDE EFFECTS OF NATIONAL ACTIVITIES IN RESOURCE UTILIZATION 'f.HERE THESE AFFECT THE
RESOUHCES OF OTHER NATIONS.

- Estuaries, inter-tidal marshes, ar.~. other near-shore and inshore environments
play a crucial role in the maintenance of ::!everal marine fish stocks. Similar
problems exist in those fresh-water fisheries that occur in shared waters.

- Discharge of toxic chemicals, heavy metals, and other wastes may effect even
high seas resources.

Certain exotic species, notably the carp, lamprey, alewife, have invaded
international waters with deleterious effects as a result of unregulated
unilateral action.

134. FURTHER DEVELOP AND STRENGTHEN FACILITIES FOR COLLECTING, AlifALYZING AND
DISSENINATING DATA ON LIVING AQUATIC RESOURCES AND THE ENVIRONMENT IN ,mICH THEY
LIVE.

Data already exist concerning the total harvest from the oceans rold of certain
regions in respect of individual fish stocks, their quantity, the fishing
efforts expended on them, and of their population structure, distribution and
changes. This coverage needs to be improved and extended.

It is clear that a much greater range of biological parameters must be
monitored and analyzed in order to provide an adequate basis for eValuating
the interaction of stocks and managing the combined resources of many stocks.
There is no institutional constraint on this expansion but a substantial
increase in funding is needed by FAO and other international organizations
concerned to meet the needs of this expanding need for data.

Full utilization of present and expanded data facilities is dependent on
co-operation of governments in developing local and regional data networks,
making existing data available to FAO and to the international bodies and
formalizing the links between national and international agencies responsible
for moni toring and evaluating fishery resources •

135. ENSURE FULL CO-OPERATION AMONG GOVERNMENTS BY STRENGTHENHTG THE EXISTING
INTERNATIONAL AND REGIONAL MACHINERY FOR DEVELOPMENT AND MANAGEMENT OF FISHERIES
AND THEIR RELATED ENVIRONMENTAL ASPECTS, AND IN THOSE REGIONS vJHERE THESE DO NOT
EXIST, ENCOURAGE THE ESTABLISHING OF FISHERY COUNCILS AND COMMISSIONS AS
APPROPRIATED.

The operational efficiency of these bodies will largely depend on the ability
of the participating countries to carry out their share of the activities and
programmes.



~i ,'.,' ".'

.ar

In

3
r

'{

i

rrcclU1i~al support and servlclng from the specialized agencies, in particular

from FAO, is also required.

Thc assistancc of bilateral and international funding agencies ,.,rill be needed
to ensure the full participation of the developing ~ountries in these

activities.
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F. ~

(i) Considerations for action

136. \-lATER, li.N ESS:EJ.ifTIAL COHPONENT OF MAN' S ENVIRONNENT, IS:

the primary constituent of all living things

the most abundant compound on the earth's surface

the universal solvent

a factor of weather and climate

a primary means of transportation

a critical element of man's development activities

•. the ultimate repository for many natural and man-made '·Tastes.

137. ALTHOUGH A TOTALLY RENEVlABLE RESOURCE, THE SUPPLY OF FRESH "lATER IS
LIMITED BY QUANTITY AND DISTRn~UTI ON •

- While 70 per cent of the earth's surface is covered by water, only
2 per cent of the total supply is fresh water;

most of this is stored as groundwater, ice caps, or glaciers and
except for groundwater :> inaccessible to man

only .002 per cent of the total amount is' directly available for
human activities

.. this represents slightly less than the total annual runoff
from all lands of the world of 30,000 km3.

t

- The natural distribution of fresh water is highly variable from
region to region and season to season.

- Of the manageable fresh water supply, groundwater represents 96 per cent,
lakes 2 per cent, and stream channels less than 1 per cent.

138. MAN'S ACTIVITIES ll'lPOSE I1AHY DEMANDS UPOH THIS LIMITED viATER SUPPLY.
THE QU.ANTITY OF WATER REQUIRED BY MAN FOR HIS DIRECT USE IS COHSIDERABLE
.AND IS INCREASING;

- It is estimated that water use will increase from 2000 km3 in 1967 to
5450 km3 in the year 2000;

the demands for water are already surpassing the available
resources of many countries especially in the arid and semi-arid
regions.

.L ..2 !tLL .%. s.. I



- l\[,"l'iculture ·,~urrently uses about 70 per cent of all water consumed

in ord"r tu irrigate approximately 200 million hectares of land.

- 'rhe requirements of industry - for supply, \vast e disposal, and

cooling - impose a severe strain on water resources;

a shift in the percentaGe of \vater use from agriaulture to

industry and pO\ver is expected as countries develop.

- Domestic ar.d 2onventional needs for water are also increasing.

- The disposal of every conceivable variety of'aste from human

octivities, ranging from domestic sewage to the acids and oils

of industrial wastes, is a principal and historic use of water.

139. INBXTHICABLY LINKED TO THE VOLUNE OF HATER NAN USES IS THE QUALITY OF

THE \lATER AS AFFECTED BY HIS ACTIVITIES.

- Direct use represents only a portion of man's activities adversely

affecting the quality of water;

deterioration frequently proceeds from direct use. For example:

pm-ler plants l particularly nuclear, impose a heat load on the

aquatil: environment

the water runoff following irrigation may contain biocides

and chemical fertilizers

..

interbasin transfers of \vater may increase the supply where

needed, but such projects also may have an irreversible

effect on the environment as regional 'ater balances are

changed. Such imbalallces may seriously affect aquatic biota,

climate and the mineral content of the water

industrial effluents and municipal sewage are frequently

dt~ped directly into receiving waters

however, water quality also suffers ccnsiderably from independent

human activities

140.

..
lIDcontrolled deforestation induces erosion and subsequent

sedimentation

automobile exhaust can contribute to water contamination•
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- Water pollutants can be classified into several major categories:

infectious agents - microbial or viral agents that can transmit
disease to people

,
r

• oxygen-demanding wastes - wastes added to water that increase
the gross respiration rate of aquatic or marine micro-organisms
to the extent that the concentration of dissolved oxygen in the
water is decreased

plant nutrients - compounds of carbon, nitrogen, and phosphorous,
such as fertilizers or detergents, that promote undesirable plant
growth (primarily algae) in ''later

organic chemicals - waste products from organic chemical manufacturing
operations or pesticides that may be toxic to the flora and fauna in
the ''later, or that ma,y impart disagreeable taste and odours to the
water

inorganic chemical - dissolved inorganic materials such as chloride
that may decrease the value of 'vater for subsequent usage, or heavy
metals such as mercury or lead that may be toxic to animal life

sediments and other solids - soils and other material eroded from
watersheds that may fill reservoirs, irrigation ditches, and
navigation canals

radioactivie materials - radionuclides released from nuclear
reactors or other sources, and

heat - the utilization of a body of water as a heat sink, generally
for an industrial process or a thermal-electric generating plant,
that might result in excessive plant growth.

- It should be recognized, however, that only when concentrations
are sufficiently high will water quality be impaired.

140. NATURAL POLLUTION OF THE 'vATER RESOURCE ALSO CONTINUES AT A RELATIVELY
CONSTANT RATE.

It takes the form of dissolution of rock minerals, natural transport
of sediments, washing of the atmosphere, encroachment of mineralized
waters and thermal stratification.

I
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141. THIS CUMULATIVE AN]) INCREASING BURDEN UPON BOTH THE QUALITY AND Q,UANTITY
OF THE RESOURCE THREATENS THE FUTURE SUPPLY OF USEFUL WATER.

The aquatic ecosystem is more closed and vulnerable than its
terrestrial counterparts.

The demands imposed upon it will continue to increase dramatically.

A high percentage of the world's population already has insufficient
access to safe water.
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142. THE ENVIRONMENTAlJ DETERIORATION OF OTHER RESOURCES RESULTING FROM THE
MISUSE OF WATER ALSO MERITS ATTENTION.

Waterlogging, salinization, and land subsidence represent some of
the most striking examples;

improper drainage for the soil of arid regions sometimes results
in salinization and alkalization

overpumping of groundwater resources may lead to salt water
intrusion and to subsidence of land surfaces.

Other examples include overflow, flooding, and erosion.

Environmental repercussions arising from water impoundments also
require serious attention;

in one or another projects water-borne diseases have been spawned;
sedimentation from surrounding erosion has filled reservoirs;
aquatic weeds have spread uncontrollably; down-stream fisheries
have dried up; without the silt of the spring floods, delta land
has been disappearing and losing its fertility; resettling of the
displaced population has often proved difficult and social costs
have been highi microclimates have been altered.

143. liTATER, TO BE OF USE IN .ANY GIVEN ACTIVITY ~ MUST BE MADE AVAILABLE IN THE
REQU I RED AMOUNT, AT THE REQ,UIRED TIME AND PLACE, AND IN THE REQ,UIRED
QUALITY FOR THE SPECIFIC APPLICATION INTENDED.

In pursuit of this objective, attention must be paid to avoid
environmental repercussions adverse to other resources and social
objectives.

To meet this goal, the pressures on quality and quantity should be
anticipated and countered by preventive measures.
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INTEGRATED PLANNING Mm JVIANAGFJvIENT OF VATER ])EVELOPMENT .AND CONSERVATION IS NEEDE]).

_ The complementary and competitive relationships among various uses and
objectives - water quality improvement, energy generation, navigation,
flood, irrigation, water supply, and vmter-based recreation control 
should be reconciled and co-operatively planned and managed by inter
disciplinary teams;

once all demands are identified, analyses should be made to determine
what progrannnes should be undertaken and how they should be financed

the appropriate pricing structures and mechanisms for regulating
water supply and demand under each alteTI1ative should be assessed

all feasible system plans and procedures should be considered

the full poss:i.bilities of management of both water quantity and
quality should be explored

the most efficient use of water by agriculture, industry and
municipalities should be determined

opportlmities for re-use should be fully developed

a solution would hopefully be derived which would indicate the optimum
combination of elements and operating procedures in light of the
relevant objectives and constraints

the complexity of the problem, the absence of required data,
and the unpredictability of natural phenomena frequently
preclude optimum solutions, however

in any case, this approach should provide major economies over
conventional treatment.

The unified approach can be best implemented through large-scale
comprehensive regional or river-basin resources development programmes.

The necessary legal and administrative framework should be provided to
permit national inter-agency co-operation and implementation of water
resource policies through the adoption and enforcement of standards,
and the use of incentives. Negative incentives in the form of taxes
against undesirable practices, or positive incentives that may provide
cost sharing [or desirable act ions can be used.

- The compatibility of surrounding land use practices should be assured.
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The extent to which legal, policy and managerial factors are considered
should be expected to vary according to;

particular cultural and social values

the stage of a region's or country's development

environmental standards to be adapted.

However, the absence of a unified approach will result in a sub-optimal
solution, characterized by conflicting objectives and adverse
environmental repercussions.

The Ruhr area of vlest Germany, the English River Authorities and the
River Plate Intergovernmental Commission represent a few examples
of successful integrated management.

145. .AN TIlTEGRATED APPROACH TO WATER QUALITY IS A PRINCIPAL COMPONENT OF ANY
COMPB.EHENSIVE PLAN.

Standards for water quality must first be selected on the basis of

the results of an initial water resource survey

the scientific assessment of the current water quality

the best available estimate of the pollutant assimilative
capacity of the water resource

measurements to be considered include the oxygen content of
the water, the nature and quantity of suspended solids, the
existence and speed of currents and thermal stratification
the nature of the water body, etc.

the intended use of the water resource.

Moreover, the continuous monitoring of water resources should be encouraged.

All parameters will vary from one set of circumstances to the next
and will change over time, so that constant review is required.

Standard setting will sometimes be particularly difficult within
federal states; and agreement on objectives mi§ht be the only
al temative. 14D, TE

WE
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'PhI:.' dC'~',Tee to whi<.;h thu effects of poor water quality are discernable
\vill vary;

the effects on Immicipal and industrial uses can be measured
directly in terms of costs

agriculture is complicated because of the complex interactions
between water quality and crop yield

still more complicated is determination of the effects on aquatic
life, water-based recreation, and aesthetics.

- All methods of improving the quality of receiving waters should be
explored. These include:

methods for diminishing 1-laste discharge through reducing:

•• wastes generation

wastes after generation

methods for increasing or making better use of assimilative
eapacity.

The best method for treating industrial or municipal wastes should be
selected from many alternatives.

- Alternatives to waste treatment should also be examined;

alternative modes for disposal of concentrated wastes include:
land burial, incineration, deep well disposal and placement in
cavities formed below circulating water

•• these must be undertaken "rith great caution, ho\.,rever

~ouraged.

other alternatives include streamflow regulation, in-stream
water quality improvement measures, the diversion of waste
waters from sensitive areas, the use of waste waters for
irrigation, or a revision of the incentive system bearing on
the generation and disposal of waste waters

•• the productive use of heat released into receiving waters
should be further developed.

146. THE PROPER USE OF \-IATER FOR AGRICULTURAL PURPOSES NEEDS TO BE ASSESSED,
iVHERE NECESSARY, AND CAREFULLY REGULATED.

Knowledge of water-s~il-plant relations, and proper farm irrigation
system design and operation, should be applied in order that maximum
crop returns may be realized with minimum adverse effects on the
water and soil resources.
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The proper combination of water~ fertilizer and pesticide should be
applied in order that there is a minimum excesS to degrade surplus
waters.

147. 11. VARIETY OF j\1ETHODS EXIST FOR MANAGING THE SUPPLY AND DISTRIBUTION OF vJATER.

- Methods such as dams, canals, and groundwater pumping and recharge are
relatively well known;

their environmental repercussion should now be closely examined.

Several newer methods exist on which development work should be
continued:

weather modification

desalination.

although desalination is technically feasible~ it is costly

lining distribution networks in agriculture and improved drainage
of irrigated fields

wat er re-us e •

water must not only be available~ but also of a suitable
Quality for specific functions, be it processing~ boiler
feed water, cooling~ or sanitary purposes

multiple-use reservoirs

technological modification to require less water in the industrial
process.

148. THE ECONOMIC ASPECTS OF INTEGRATED PLANNING p~ MANAGEMENT ARE CRUCIAL.

Conflicting uses could be evaluated within expanded cost-benefit
analysis.

Supply and demand should be reflected in the appropriate price
structure.

149. LEGISLATIVE INNOVATIONS MAY BE REQUIRED TO ENSURE THE INTEGRATED MANAGEMENT
OF WATER RESOURCES.

Althoueb the tcchr.ical weans for a unified approach are largely
available, realization is frequently impeded by the ad hoc nature of
past and present water projects;

projects are too frequently governed by separate legal enactments
and administered by different governmental departments.

1)0.,
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Legislation should balance the sociological, religious and philosophical
character of the people with ecological and economic considerations;

• community participation should be strrngly supported in the planning
of all water projects.

? are

i.

- A basic code or act might well include the following provisions:

the o'inership of water should be defined with respect to both
surface and ground ",ater

•• if public o"rnership is not feasible, the right of state to
regulate or control ownerships should be considered essential

':f

age

the right to the use of ",ater should be distinct from ownership

water conservation should include considerations of public
health, land conservation, improvement of supplies, drainage,
waterlogging and salinization, pollution abatement and environmental
protection

a water rights administration or water planning board should
allocate water as to amount, purpose and time, and these should
be centrally administered, within each region, river or basin

co-ordination should be assured with other enactments related to
water such as forestry, fisheries, housing, land use and
settlement, mining, land reform, and municipal and town planning

rial

AL.

• implementation and enforcement should include judicial and
administrative protection of water rights and claims

existing water legislation inconsistent with the basic or
consolidated water act or code should be repealed

'AGENENT

~ of

~nts

.' water institutions and administration needed to bring ,,,ater
under centralized administrative management should be established.

150. A NUMBER OF FACTORS PREVENT TAKING FULL ADVANTAGE OF RNOllN TECHNOLOGY.

- As problems become more ccmplex there are numero\.o.s inter-relationships
that must be taken into account, all of which are not well understood.

Some of the newly developed control and management techniques are
too costly for some countries to adopt.

In developing countries the technologies that have been tried and
proven in industrialized countries may require some modification in
order that water resources be managed relatively cheaply;

_____Az --------------.........-------'"''i!~c.-
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this will mean the training of technicians and engineers from
developing countries in skills required to design and construct
machinery suita"ble for local use.

There is inadequate communication "between those who construct a water
project and those who use it, i.e., the engineers and the agriculturists.

(ii) Recommendations for national action

It is recommended that national governments give consideration to the
following proposals:

151. GOVERNlYIENTS SHOULD ESTABLISH, WHERE THIS HAS NOT YET BEEN DONE, AN INTEGRATED
INSTITUTIONAL FRAMEWORK FOR WATER RESOURCES MANAGEMENT AND DEVELOPMEN"T.

The institutional framework should include appropriate institutions
(agencies, authorities, institutes, boards, councils, etc.) of
nationwide as well as of regional and local competence;

in the subdivision of the responsi"bilities, among areas, due attention
should "be paid to the "boundaries of the national hydrological regions
(river "basins, lake basins, groundwater systems)

the institutional framework should not be su"bordinated to any of the
agricultural or industrial departments representing only one or a
group of the water management fields.

The institutional framework should be structured and staffed for the
execution or supervision and co-ordination of the following principal
functions:

legal and fiscal administration in all the fields of water management
relevant under the condit~ons of the country.
This includes:

providing affected parties the opportunity to have a voice
in decisions

granting rights and issuing licensesjpermits, or concessions

provision that externalities associated with waste discharge
"be accounted for

operation of water supply and water management systems

water resources development planning

construction and maintenance of water management projects and structures

data acquisition and research.
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- Allocation of water as to amount, quality and timing should be
centralized at the national and regional levels in planning as
well as in operational decisions.

Structures and procedures should be established assuring an
equitable co-operation with other branches of the national
administration at appropriate levels.

152. GOVERNMENTS SHOULD UNDERTAKE, "IHERE NECESSARY, COMPREHENSIVE SURVEYS
OF "lATER RESOURCES AND "IATER DENANDS.

- The surveys should include:

the assessment of the actually and potentially available fresh water
resources with due attention to

ions

attention
1 regions

·. the availability of hydrological, meteorological and
hydrogeographical data and inventories

the interdependences among the water resources of the adjacent
regions as '''ell as among the different types of the water
resources (rivers, lakes, groundwaters)

I' of the
or a

1'the
tlcipal

anagement

• • the opportunities of augmenting the available resources by
storage reservoirs, artificial recharge of groundwaters,
watershed management and other measures

the quality and time distribution of the available resources

the assessment of the actual water uses and expected future water
requirements whereby

• • particular attention should be paid to domestic and public
water supply

ce elasticity of the industrial and agricultural water requirements
should be considered

ions

arge

d structures

•• quality requirements and polluting effects should be identified.

an integrated evaluation of the resources and demands with due
attention to

•• the opportunities of balancing the discrepancies in the
distribution of their time and area

the possibilities of multiple use of water

n

·.
flood control

pollution control and other environmental effects.

w



-----------------
A/CONF.4S/7
page 74

_ Major changes in the water uses should be registered on an annual
basis and the comprehensive surveys should be renewed periodically
in order to detect inevitable changes in water distribution and
quality.

The results of the surveys should be evaluated also in the broader
contexts of co-operation with neighbouring countries.

153. GOVERNMENTS SHOULD FORMULATE AND AWPT INTEGRATED WATER RESOURCES POLICIES.

The national water resources policy should be based on the results of
the surveys of water resources and demands and it should identify

the basic principles and fundamental procedures under which
water is managed and developed

the basic approaches in assuring the proper place and role of
water management in the general national and regional planning
and development

the interests and potential roles of the country in the broader
context of the bilateral, multilateral and internati.cnal issues
of water resources development.

All funding should be done on the basis of comprehensive national
or regional plans, and individual projects supported only within the
framework of such plans;

treatment facilities can thereby be QCYO-.Jin8u and economies of
scale achieved

priorities can be assigned by identifying areas of greatest need.

Price mechanisms including effluent charges and other economic
measures should be used where appropriate to stimulate more
efficient use of water.

The necessary legal and legislative adjustments to conform to such
a policy should be effected.

- All social and cultural factors, including public participation,
should be provided for.

- A multidiciplinary team should be assembled to undertake the
necessary planning and management.
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154. GOVE:IiNJ.IENTS SHOULD GIVE SPECIAL ATTENTION TO POLLUTION CONTROL AND
OTHER ENVIRONMENTAL ASPECTS OF 'VATER RESOURCES MANAGEMENT.

- Pollutants of special concern are toxic industrial wastes, chemicals
including heavy metals, and bacterial contaminants and viruses.

- Various independent activities, such as uncontrolled deforestation or
land reclamation should also be vie''1ed with a concem for water
quality.

- Local, regional and national water quality monitoring systems should
be established, where appropriate, to prevent damages from unexpected
pollution•

- Systems of national environmental impact statements should be developed
and introduced as organic parts of the national water resources planning
regulations.

155. GOVERNMENTS SHOULD ENCOURAGE THE INCREASED EFFICIENCY OF WATER USE IN
AGRICULTURE .AND IN INDUSTRY.

Existing networks of irrigation, drainage, and water management practices,
at the farm level, should be improved to

increase yields of crop and grazing lands

avoid losses of water, soil and plant nutrients by runoff and
percolation, thus reducing the hazards of water pollution and
of soil degradation by erosion, salinization and water-logging.

- Increased efficiency should be achieved in order to

save water enabling further extension of the existing water supply
systems

reduce the spread of water-bome diseases.

"'ater saving programmes could be introduced and stimulated by

• promoting closer co-operation between the water supplying and water
using agencies and undertakings

the application of price-systems reflecting real costs of water
supply and pollution control.

156. GOVERNMENTS SHOULD ENGAGE IN THE ACQUISITION OF NEW RNOWLEDGE AND CO-OPERATE
IN THE TRANSFER OF EXISTING RNOWLEDGE, AS PRIORITIES INDICATE.

- Technology exists to treat water to prevent the transmission of
bacterial diseases, although more knowledge is needed about the
removal of more oomplex contaminants and, in particular, viral
organisms.

______tk
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Technology exists for the removal of specific contaminants from
point sources, for economically treating municipal wastes for the
efficient removal of suspended and dissolved solids and for preventing
increases in biochemical oxygen demand loadings;

however y the operation of systems for handling residues from a
number of dispersed sources and their common treatment is not
too well understood due to the complex and unrelated varieties
of the disposal sources.

Technology exists to provide tertiary treatment of wastes to remove
nutrients and dissolved solids, among other things, but in many
cases this degree of treatment is not economically acceptable
depending on the quality reached in the treatment process and that
demanded by the consumers.

Systems analysis techniques are well developed but their application
to water resource management problems has been limited because of
the lack of knowledge about the varieties components of the system
as they apply to water problems. These are

identification of new parameters for evaluating the social and
economic values that are essential for making the best choice
among alternatives

development of various type institutional arrangements to facilitate
water resource management on a national and international basis.

Technology exists to recover waste products for recycling, but more
efficient methods of removal and recovery are frequently needed to
make such practices more economical. Moreover, technologies are
needed which decrease the demand on water.

Technology exists for the recharging of groundwater and for deep
well disposal, but more knowledge is required on leaching effects
and the behaviour of groundwater.

Isotope techniques provide a new and often cheaper tool to study the
interrelationships of lakes and groundwater, different acquifers,
areas of recharge, and groundwater flow.

Other major gaps in knowledge include:

prevention of water losses by runoff, evaporation and percolation
effects of irrigation and drainage on the environmental, management
and efficient use of soil water

use of water of poor quality and re-use of water by industry and
in agriculture

•
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- Each nation should carefully identify its research priorities:

- Many other research needs can be readily identified but cannot be included
here.

improvement in methods and procedures to identify and measure the
presence of toxic metals, organic chemicals, and other contaminants
in water

management of water for fisheries developments
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improved water recycling techniques for various industrial uses

development and management of groundwater resources, particularly
in relation to surface waters and including consideration of the
selective transport of pollutants through underground aquifers

improved management of water where if falls, including the
development of improved teChniques in rain-fed agriculture

development of water quality indices, which could note trends and
upon which policy decisions could be taken (as are economic
decisions on the basis of GNP)

long-range toxic effects of certain metals and of new synthetic
organic substances that persist in the receiving water even after
conventional treatment and that are stable to biological attack

the action, under various conditions, of oxidation ponds and other
cheap methods of waste treatment, and the use of such procedures
for the treatment of industrial wastes

the management rather than the analytical techniques for planning

the environmental impacts of water development projects.

the institutional aspects of 'Hater quality control

the relationship between water quality control and bathers' health

those countries with relatively undeveloped resources should focus
on applied studies of the more practical kind, development orientated,
and related to local resources and manpower skills

those countries Hith more advanced management capabilities should
focus on more fundamental investigations requlrlng more sophisticated
skills and physical as well as financial resources.
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1'.;7. l~l)VEHNliEN'I'S SHOULD SUPPOR'l' FORNAL AND SHORT-TERN TRAINING COURSES
ES::iElTTEL 'ro 'l'}l~ DEVELOPNI:ll"T OF EFFECTIVE \lATER NANAGEMENT PROGRiIl'lNES.

('ourses should be initiated that will permit the updating of current
staff in techniques and methodologies being developed.

- Governments should encouraC'e those seeking training' in industrialized
cC'lU1tries to concentrate their efforts, particularly any research
studies, on problems relevant to their O\in countries' needs.

- Governments should support the creation \-rithin their academic
institutions of interdisciplinary courses and degrees on unified water
planning and mancs-ement

the traditional sectors of sociology, engineering, economics,
agronomy, ecology, etc. must be combined and fitted to the new
needs of integration.

- The inadequate number of sewage treatment o~rators, familiar with the
increasingly sophisticated facilities, must be remedied by training
courses.

158. GOVERNNENTS SHOULD ENCOURAGE THE TRANSLATION OF LABORATORY INVESTIGATIONS
TO FIELD PRACTICE.

- The exchange of personnel between operating and research agencies.

- The funding of investigations by operating agencies.

- HaVing operating agencies participate in decision-making on study
programmes.

(Hi) Recommendations for international action

159. IT IS RECCMMENDF.TI THAT GOVERNMENTS CONCERNED CONSIDER THE CREATION OF APPROPRIATE
I-lULTINATIONAL INSTITUTIONS IN THE FOEH OF INTERNATIONAL RIVER-BASIN COMMISSIONS,
FOR ,-lATER RESOURCES CO}'j1.10N TO HORE THAN ONE JURISDICTION.

- Full consideration should be given to the sovereign rights of each
country concerned to develop its own resources.

- The follo\-ling principles should be upheld:

that nations agree that when water resource activities are contemplated
that may have an environmental effect on another country, the other
country be notified well in advance of the activity enVisaged

that the basic objective of all water resource use and development
activities is to provide maximum net benefits to the combination
of all nations affected by such activities

16
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that the net benefits of hydrologic regions common to more than
one national jurisdiction are to be shared equitably by the
nations affected.

- Such arrangements "rill permit undertaking on a regional basis;

collection, analysis, and exchange of hydrologic data through some
agreed upon international mechanism

• joint data-collection programmes to serve planning needs

assessment of environmental effects of eXisting water uses

joint study of the causes and symptoms of problems related to
water resources, taking into account the technical, economic,
and social considerations of ,,,ater quality control

co-operative management, including a programme of quality control,
of the water resource as an economic asset

provision for the judicial and administrative protection of water
rights and claims

prevention and settlement of disputes with reference to equitable
apportionment and conservation of water resources

financial and technical co-operation of a shared resource.

- Regional conferences should be organized to promote the above considerations.

160. IT IS REC01'lMENDED THAT THE SECRETARY-GENERAL TAKE STEPS TO:

'RIATE
.ONS,

(a) ENSURE THAT APPROPRIATE UNITED NATIONS BODIES SUPPORT GOVERmIENT ACTION
,mERE REQUIRED;

reference is made to FAO, WHO, WMO, ESA/RTD, and the regional
economic commissions. For example

·.

• •

·.

the first has established a Ccmmission on Land and Water Use
for the Middle East which promotes regional co-operation
in research, training and information inter-alia on water
management problems

the second has available the International Reference Centre
for Wasto Disposal locetcd in DUbendorf, Switzerland and the
International Reference Centre of Community \-later Supply in
tlw Netherlands

the third has a Commission on HYdrology which provides
guidance on data collection and establishment of hydrological
networks
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the fourth has established the United Nations Water Resources
Development Centre

similar specialized centres should be established at regional level
in developing countries for training, research and information
exchange on

inland water pollution and waste disposal in co-operation
with WHO j FAO and regional economic commissions of the
United Nations

water management for rain-fed and irrigated agriculture, by
FAO in co-operation with the regional economic commissions

integrated water resources planning and management in
co-operation with ESA/RTD and the regional economic
commissions.

Cb) ENSURE THAT THE UNITED NATIONS SYSTEM IS PREPARED TO PROVIDE
TECHNICAL AND FINANCIAL ASSISTANCE TO GOVERNMENTS \<lHEN REQUESTEJ)
IN THE DIFFERENT FUNCTIONS OF WATER RESOURCE MANAGEMENT.

Surveys and inventories.

Water resources administration and policies j including

establishment of institutional frameworks

economic structures of water resources management and
development

water resources law and legislation.

Planning and management techniques, including

assignment of water quality standards

implementation of appropriate technology

more efficient use and reuse of limited water supplies.

Basic and applied studies and research.

Transfer of existing knowledge.

Continuing support of the programme of the International Hydro
logical Decade.
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(c) ESTABLISH A ROSTER OF EXPERTS \'JRO '.JOULD BE AVAILABLE TO ASSIST
GOVERNHENTS, UPON REQUEST, TO ANTICIPATE AND EVALUATE THE ENVIRONNENTAL
EFFECTS OF MAJOR 1;IATER DEVELOPMENT PROJECTS.

- Governments would have the opportunity of consulting teams of
experts drawn frrm this roster, in the first stages of pruject
planning;

guidelines could be prepared to assist in the review and
choice of alternatives.

(d) PREPARE A CONPREHENSIVE ASSESSMENT .AND EVALUATION OF THE ACTU.AL
.AND POTmTIAL ENVIRONMENTAL EFFECTS OF \'lATER 1IWifAGB1mT UPON THE
OCEANS.

- The oceans are the ultimate recipient for the natural and man
made wastes discharged into the river systems of the continents.

- Changes in the amount of riverflow into the oceans, as well as
in its distribution in space and time may considerably affect
the physical, chemical and biological regime of the estuary
regions and influence the oceanic water systems.
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G. I"Iininr<' 2nd vriL:o.ryninoral procosoinr;

(i) Considerations for action

161. INTIUSTRIAL CIVILIZATION WOULD BE ll1POSSIBLE WITHOUT MINERALS j YET MINERAL
EXPLORATION j MINING j AND DRILLING ARE ALL ACTIVITIES THAT REQUIRE TEMPORARY
OCCUPATION OF Ll\.ND AND. THAT MAY DEGRADE THE ENVIRONMENT.

Large amounts of land are disturbed j especially by surface mlnlng,
subsidence over underground mines j the proliferation of small quarries,
and was t e dumps.

- Plants and wildlife may oe stunted or destroyed.

- Fires may be ignited.

- Fresh or salt water bodies may be contaminated.

- Dusts and fumes are emitted into the air;

part of the problem involves air qualityj but it also affects
the miner who, through chronic eXJlosure to airborne dust or
radiation, may be subjected to severe health hazards.

162. HO\VEVER, IN THE PRIMARY PROCESSING STAGE - SMELTING, REDUCING, REFINING ETC. -
THE DISTURBANCE OF LAND IS NOT A MAJOR PROBLEM BUT AIR AND WATER POLLUTION M&Y BE.

163. MOST MINING DAMAGE IS RELATIVELY LOCALIZED IN NATURE.

- Acid drainage, mostly from coal mines, sulphur dioxide from metal smelters,
and seepage or blowouts at offshore oil wells are exceptions.

- However, this does not diminish their significance;

when deposits occur in beautiful areas, a problem largely but
not entirely restricted to metallics, choices must be made
between incompatible uses

mineral exploration and production will often have a big impact,
on their own or as the stimulus for other activitYj because they
are frequently the first industrial activity in an otherwise
environmentally undisturbed area

this is particularly true in sensitive and ecologically
fragile areas like the Arctic.
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l'HE COl'l:"'I.JNPTION OF It'Ll! rtJEL il.l!D 1I0H-FUEL MINERAL PRODUCT:::; INVOLVES
N1l.JOH POLLUTION PROBW1S!I

165. ElIVIRONNENTAL CONTROL OF NIlUHG f.ND NIlJERAL PROCESSING \'lILL HOT BE
EA~Y TO ACHIEVE.

- The grO\.,rinC demand for mineral products is such that damage may
continue to increase in total even though it is reduced per unit
of output.

- ::hile many practices damaGing to hUlilan heal th or to the
enVirOrilllent can be modified without significant additional
cost, in other cases large costs will be required.

: ETC. 
'ION HAY BE.

i1 ters,

166. IF iillY PRCGRE:3S IS TO BE MADE IlT ilMELIORATIlifG ENVIRONMENTALLY ADVERSE
EFFECTS, NINERAL DEVELOH1ElTT PLAITS SHOULD BE INTEGRATED UITH THE
}L\.tIAGEl<iEUT OF OTHER NATURAL RESOURCES AIm SHOULD PROVIDE FOR THE
GONSERVATI ON OF BOTH THE HlNERAL AITD THE ENVIROl~lENTAL RESOURCES.
TO THIS BND, A NUIvlBER OF HAI'f1l.GEllENT OPPORTillUTIES jUtE USUALLY AVAILABLE.

- SeQuential land use planning-. Since all mines are eventually
exhausted, mining should be planned as one of a series of land uses.

- Exploration. During exploration restrictions can be very stringent
because there is no certainty that there will be any significant
returns and because the costs of environmental protection are
generally low.

- Siting-. The fact that mining is inherently a temporary land use
suggests that siting of other economic acti~ities should be delayed
to allow for the prior removal of valuable minerals. \lhere other
activities predate mining, accommodation mayor may not be possible.
Further, even in uninhabited areas, the alternative of not mining
must also be considered as legitimate and, in some cases, desirable.

- Economic land use. \lliile mine site selection is more resource-bound
than are most other forms of economic activity, there are ways to
economize on the use of land during mineral production.

1/ Problems connected with energy consumption are discussed in the section on
energy. Problems stemming from use of non-fuel minerals, rnlich with some exceptions
such as fertilizers are less directly the source of pollution, are discussed under
Subject Area III (A/CONF.4e/a).
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_ Operational restrictions. Once.a ~ecision has be~n reached to
allow mining, operational restnctlons should be ln~oked to
reduce the undesirable side effects as much as posslble for each
uni t of output;

the main problems relate to proper disposal of waste materials
_ acid drainage, sediment from surface mines, flammable or
radioQ.ctivG wastes, and sulphur dioxide from 81:181 ters '- .
to oil losses from undersea operations, and to subsidence,
all of which can cause long-term or irreversible damages.

- Health care. The human suffering and tangible costs of such
lung diseases as silicosis are so high, and the control methods
so readily available, that it may be reasonable to aim for an
incidence rate of zero;

because human susceptibility to lung diseases varies greatly,
this will not actually be obtained, but if provision is made
for early diagnosis of the incipient disease and transfer of
susceptible individuals to other forms of employment, it
becomes a meaningful target.

- Land reclamation. Mines should be planned and operated so as to mru{e
reclamation feasible;

there should be no continuing off-site damages after the mine has
closed

the mine site itself, while possibly different in form and appearance
from its pre-mining state, should be aesthetic and no less productive
for other purposes than before mining

" if reclamation to meet these two criteria appears to be excessively
expensive at a proposed mine, a serious question must be raised as
to whether the mine should be allowed to open at all.

- Recycling. More extensive recycling of obsolete mineral-based products
should be encouraged;

to the extent recycling is employed, the problems associated with
primary mining and processing are avoided

on the other hand, it must be remembered that the recycling process
has its own demands for energy and materials and its own impact on
the environment

recycling technologies must be advanced, some institutions and
incentives created, and final products redesigned before the circle
will in fact be closed.
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(ii) Recommendations for national action

It is recon~ended that national governments give consideration to the
following proposals.

167. COUNTRIES SHOULD ADOFT THE VIEo.1 THAT NOST NINERAL EXPLORATION AND PRODUCTION
ARE PaRTS OF A SERIES OF SEQ.UENTIAL LAND USES. THIS VIE\'f SHOULD BE INTEGRATED
\fITH OTHER ASPECTS OF THE COUNTRY'S NATURAL RESOURCE Y.l.AHAGUIENT PLANS.

- These policies should cover:

special considerations that may modify the general standards

168. EACH COUNTRY SHOULD DEVELOP FIRH POLICIES APPROPRIATE TO ITS GOALS AIID
E!.ifVIROliU-lElJTAL CONCERNS.

• minimum environmental standards for each set of environmental
conditions and

1;
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particular goals, such as the preservation of a rural
society, or, conversely, the development of a planned
mining region.

particular features, such as national parks

..

..

- These policies should be clearly set out in advance so that they
become a force to which mineral proposals respond rather than be
developed as a reaction to such proposals.

- In addition, they should be rooted as firmly as possibly in each
country's legal and institutional framework rather than relying
on ad hoc measures.

- These policies should also seek to add costs of environmental damage
to production costs, so that producers will be encouraged to seek less
damaging processes.

169. COUNTRIES SHOULD DEVELOP LAND-USE REGULATIONS THAT '\'JILL PERMIT l'lIlifERAL
EXTRACTION, AND SUBSEQ.UEl.ifT MINED-LAND RECL1UiIATIOlif, PRIOR TO THE ADVENT
OF OTHER ECONClljIC ACTIVITY THAT \'fOULD PRECLUDE l-'JINING, EXCEPT FOR THOSE
CASES l!HERE MINING \fOULD DESTROY OTHER RESOURCES DEEMED TO BE OF GREATER
AESTHETIC, CULTURAL, OR ECOlifONIC VALUE.
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170. EACH NATION SHOULD VEST ITS PROPOSED LAND USE AGENCY \VITH THE AUTHORITY
TO IMPLEMENT THE PRECEDING RECOMMENDATIONS.

_ \'li th a single agency, there is more likelihood of an integrated approach
rather than the mere transfer of problems from one domain to another.

- Each country should consider the advantages of granting this agency some
degree of autonomy from mining interests, be these governmental or private.

171. FURTHERMORE GOVERNMENTS SHOULD

- Establish base lines of natural activity and monitor changes in
actual and potential IDining areas so that the impact of mining
can be measured - and eventually predicted.

- Redirect part of their often extensive mining research programme
to develop mining and processing methods that will avoid or reduce
these impacts during mining, to determine how to stabilize waste
disposal sites, and to search for ways in which the wastes can be
put to beneficial use.

172. COUNTRIES SHOULD ADOPT THE STANDARD OF NO ~l INCIDENCE OF ADVANCED
CASES OF OCCUPATIONAL LUNG DISEASE AND SET UP SYSTEMS FOR EARLY
DIAGNOSIS OF THE DISEASE.

173. COUNTRIES SHOULD ADOPT RECL.AJVIATION STANDARDS AND REGULATIONS TO THE
EFFECT THAT ALL EXPLORATION ACTIVITY AND ALL MINING BE COMPLETED IN
SUCH WAYS THAT THERE ARE NO CONTINUING D1IM.AGES.

1T . nATIONS SHOULD STUDY MEANS TO INCREASE THE RECYCLING OF MINERAL-BASED PRODUCTS
AND, \/HEREVER JUSTIFIED BY A CONSIDERATION OF THE COMPARATIVE COSTS, ENCOURAGE
RECYCLING PROCESSES.

(iii) Recommendations for international action

175. IT IS RECCMMEJ.IrDED THAT THE SECRETARY GENERAL PROVIDE THE APPROPRIATE VEHICLE
FOR THE EXCHANGE OF INFORMATION.

Improved accessibility and dissemination of existing information is required;

the body of literature and experience is already larger than
one "Tould think.
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- Possibilities include the accumulation of information on:

the environmental conditions of mine sites

the action t~(en in respect to the environment

the positive and negative environmental repercussions.

- Such a body of information could be used for prediction. Criteria
for the planning and manaGement of mineral production would emerge
and would indicate where certain kinds of mining should be limited,
where reclamation costs will be particularly high, or where other
problems will arise.
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H. Energy - Its processinR. transportation and~onsumptio~

(i) Consideratipns for action

116 . .ANY REMARKS ON THE ENVIl1.OID1ENTAL COSTS OF ENERGY MUST FIRST ACKNOWLEDGE ITS
INDISPENSIBLE CONTRIBUTION TO THE PROGRESS OF SOCIETY.

177. EACH STAGE IN THE FLO\{ OF ENERGY, FROM PRODUCTION TO CONVERSION TO FINAL USE IN
HOMES, FACTORIES OR MEANS OF TRANSPORTATION, IS ACCOMPANIED BY SECONDARY E1J'FECTS
THAT, '-!HEN GENERATED IN SUFFICIENT VOLUME, EXERT AN ADVERSE IMPACT ON ONE OR MORE
ASPECTS OF THE ENVIRONMENT.1/

At the stage of conversion to electricity, serious pollution problems abound
through emission of noxious gases and particulates into the air and the
discharge of hot water into rivers and lakes;

conventional thermal power plants must all contend with therulal pollution,
and those based on coal or oil with emissions of gases and particulatesj
gas-based plants face less difficult problems in the latter respect

nuclear power plants, although they have been the object of greater
scrutiny than any technology in the past, and although they offer certain
environmental advantages over conventional thermal plants, require
continuous surveillance of the most careful kind because of the large losses
thai could result from escape of radio-active matter

mosi recently, electricity generated in hydro facilities - which is
generally considered a "clean" operation - has come under criticism
because of

the spread of water-borne diseases

displacement of popula.tion

the often severe alterations in the ecology of the area newly
occupied by man-made lakes.

The main pollution problems in energy transportation are related to;

spillage of oil into the ocean, either by way of accident or deliberate
act (e.g. ship-cleaning operations, runoff from disposal of lubricants
on land)

pipeline safety, including both the explosion hazard where gas is
transported and spillage where oil is transported

the as yet quite limited movement of radioactive fuel elements from
fuel-processing facilities for reprocessing, and from both reactors and
fuel plants to sites of spent fuel disposal

]J Primary production including refining has been treated in the previous section.
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the disfiguring of landscape::> by overhead tranSf:'insion lines.

1'he~ of enerc;;;r ! lay be accompanied by hiGhly significant pollution effects:

the ;lOSt significant is probably the burninf' of liquid fuel in the
internal cOlabudion engine '>1here large al.1ounts of carbon r.J.onoxide,
hydrocarbons and other combustion prodncts are prociuced

'>1here coal and oil are used for space-he~.ting, the result of combustion
again results in ail' pOll'clUon

fuel used directly by industry, especially the metallurgical and chenical
':! .l:~'}l"'r',ah:o contI'ibutes si;3nificantly to air pollution

luention IUUSt also be made of the inescapable generation and inj~~tion into
the att~sphere of heat usually accompanying each stage of energy flow and
in each ~ariety of use •

. Barticulates, carbon dioxide, and heat emissions appear to play a role in
climate and weather modifications that is certainly of local si~nificance

and that nay ultimately affect €,'lobal climate.

178. THE ;'.BOVE O~EHVA'l'IOHS SUFHCE TO SHO\! THAT IT IS ESSENTIAL TO CONSIDER
HULUPLE CHOICES IU THE PLiJiUifIUG iuW IfAUAG~·iEN'I' or ANY ENERGY ECOI'l'OHY.

Each of JJany possible combinations of energy flow systems - different energy
sot~es, conversion processes, transport luodes and final applications - is
associated ''lith identifiable benefits, along ",ith equally iclentifiable costs
of environmental damage of required pollution control of safety precautions
and of other impacts;

in recent years, a great deal has been done to identify and/or quantify
various benefits and costs, and full advantage should be taken of tIus
",ark.

179. THEHE IS IIUCH IlifTE..."tEST IN' THE SUBSTITU'l'ION' Oi!' 1'l'E'.!, LESS-POLLU'J'IN'G SOUHCES OF
ENERGY FO:'). C01TVENTIOUb.L ONES.

- Fusion offers the promise of virtually unlinuted raw material supply and very
high efficiencies (thus less ther~mal pollution). It offers advantages over
fission po,·rer in nanagsment of radioactive .rastes although it may involve
larger routine releases.

Geothermal energy solar energy and wind and tidal power are other less
polluting SOUl~es of promise;

h01>1ever, they apply to a hllli ted number of regions and the contribution
they night make to the future world supply is not yet certain.
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180. INVESTIGATIONS ARE ALSO BEING CONDUCTED INTO NEW CONVERSION PROCESSES THAT ~~

GENERATE LESS POLLUTION THAN DO PROCESSES N014 IN USE. ror,LU'

At one level, work must proceed on the most promising of the new conversion . Tb
processes, which either by reducing polluting potential at the point of ~:

consumption or by increasing system efficiency, provide a net reduction in ~

pollution per unit of usable energy. Possibilities include;
.S1l

magnetohydrodynamics; various combinations of gas and steam turbines; ma,
and other systems that convert heat to electricity more efficiently ~

batteries, fuel cells and exhaust combustion engine to replace the ,~ITIN!

internal combustion engine mw
OCSTS

gasification or liquefaction of coal, with removal of polluting sulphur
prior to combustion . Ex:]

USI

fast breeder reactors, which result in less thermal pollution and reduce thl
the need for new uranium mining. nel

There must also be a second level objective in which entirely new energy I • To
production-distribution-consumption systems are reviewed, such as house-sized ill'
total-energy systems based on the fuel cell; ~:

pI'l
investigation of a wide range of such systems should be pursued

such research is speculative at this point and should be considered
only by those countries that can afford it.

181. RESEARCH MUST INCLUJ)E A CAREFUL TECHNOLOGICAL ASSESSMENT OF ANY NEW JYrETHOD, FOR
ONLY THIS WILL REVEAL WHAT KINDS OF POLLUTION MIGHT COME IN ITS WAKE.

Electric power from geothermal sources, often cited for its potential in
some countries, may raise the problem of disposing of large flows of
highly saline water.

Rechargeable battery systems impose significant added demands on electric
power facilities.

182. ENERGY TRANSPORT IS A SUBJECT EQUALLY SUSCEPTIBLE TO RESEARCH.

The objective is to seek ways to minimize the impact, in both the
construction and the operation phases, of pipelines, transmission lines,
boat transport, and the like for each level of use;

such alternatives as the establismnent of utility corridors as conduits
for all conveyors of energy communications, etc., should be considered.
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AMONG THE USES TO WHICH EJ.iTERGY IS PUT, THE AUTOMOBII,E IS ONE or THE MAJOR
POLLUTERS, ESPECIALLY IN URBAN AREAS.

_ The choice of transportation systems, particularly passenger-owned vel'SUS
mass transportation, carries implications far beyond the provision for the
movement of people.

Similarly, a commitment to the internal combustion engine as the single or
major propulsion system sets the stage for easily predictable pollution
problems, pending the outcome of efforts to modify its characteristios.

184. SITING SHOULD BE DESIGNED TO MINIMIZE ENVIRONMENTAL IMPACT AT .ANY LEVEL OF
UTILIZATION. OFTEN THIS WILT ADD MINOR COSTS BUT HELP AVOID HIGH REMEDIAL
COSTS IN THE FUTURE.

Experienoe suggests that it is only after pollution problems have arisen,
usually in areas of high concentrations of population, or as the result of
the environmental impact of very large installations, that the siting of
new facilities receives attention.

To avoid this timing trap, an extensive review of various alternatives
involving economies of scale, patterns of land use, and environmental
pollution should be made before deciding upon the siting of an energy
producing facility.

- The configuration of human settlements is also an important siting
consideration related to energy use.

ENERGY PRODUCTION AND TRANSPORTATION ARE PERHAPS UNIQUE IN RESOURCE
MANAGEMENT IN THE EXTENT TO lJHICH ACCIDENTS ARE A DANGER.

- Accidents in the course of nuclear generation and transportation and of
liquid fuel production and transportation, in partiCUlar, can be very
serious, at least locally;

the record is replete with tanker accidents and oil spills

there have been a few worrisome though minor incidents at reactors.

- Efforts must be made in proportion to the risks imposed to reduce the
probabili ty of such accidents.

ALL ALTERNATIVJ~~:; Ii'OH DOMESTIC FUEL AND SPACE-HEATING MERIT EXAMINATION.

- Countries have traditionally followed a sequence in sources of energy 
commonly wood, coal, fuel oil, natural gas, and electricity - which might
be reordered;

these sources vary in their impact upon the environment and the
alternative costs and benefits should be examined
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•• the possibilities of central heating plants should also be examined,
where appropriate.

- The possibilities of improved building design and construction should not
be neglected.

- Developing countries should also consider movine directly to more
environmentally efficient sources of space-heaUng.

187. THE 3N'EI{GY REQ.UIRED BY VARIOUS PRODUCTION PROCESSES, AND THE ATTENDANT
ENVIP..ONNENTAL INPACT, lIUSrr BE CONSIDERED.

- The external costs arising from the energy required should be evaluated prior
to the decisi.on to introduce a ne,., product onto the market and should be
reflected ill its price.

- The substitution of products ,.,i th increased energy demands should be closely
ex~ned and possibly reconsidered.

188. SONE CONSIDERATIOn fB.S TO BE GIVEN TO THE OBJECTIVE OF SLOllING DO\</N THE
RATE OF GRO\'lTH OF ENERGY-CONSUMPrION, HHEHE HIGH ~--vELS HAVE ALREADY BEEN
ACHIEVED.

- This becomes necessar,y because certain adverse effects of energy use,
notably problems related to heat and gaseous emissions, appear to be
intrinsic to energy use and because higher costs resulting from the
depletion of cheap energy sources (a possibility for fluid fossil fuels)
could limit development plans of developing countries.

- This objective must be posed ver,y carefully, for energy growth has been
closely associated with higher levels of economic development and material
,.,ell being;

it should in no '''ay be applied in a manner which would slow development
in the majority of nations still requiring more energy.

- Nevertheless, it can be approached

by all nations observing greater efficiency in the use of energy per
unit of final product (higher conversion ratios, lower heat losses,
etc.)

by those areas already well supplied questioning the need fo1.' per
capita additions to energy consumptions.

- Changes in the price structure and other measures to encourage lo'Wer use
might do much to achieve this objective.

·"
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(ii) Hecolllll1endations for national action

It is reoommended that national gove:rnments give consideration to the following
proposals.

189. EACH NATION SHOULD SET UP A NATIONAL ENERGY BOARD TO COORDINATE ENERGY
DEVELOIMENT .AND UTILIZATION POLICIES, STAFFED vlITH HIGHLY QU.ALIFIED PERSONNEL,
INCLUDING SOME IN THOSE DISCIPLINES RELATING TO THE .ADVERSE ENVIRONMENTAL
EFFECTS OF ENERGY.

- If such a national ag-ency is not feasible it is recommended that each nation
adopt a coordinated energy policy, so as not to forget environmental
considerations;

this is all too often the result when there are competing single
purpose agencies, each responsible for a different form of energr

coordination ,-rill also have other benefits.

190. THOSE GOVERNMmlTS "JITH HIGH PER CAPITA USE SHOULD CONSIDER THE OPPORTUNITIES FOR
REDUCING THE GROWTH OF EmlRGY CONSUMPTION AS ONE OF THE ALTERNATIVES IN
MINIMIZING ALL OF TIrE COSTS - DIRECT, ENVIRONMENTAL .AND CULTURAL - FRCl"'1
ECONOMIC DEVELOPMENT.

191. COUNTRIES SHOULD .ALSO DEVELOP EXPLICIT TRANSPORTATION POLICIES .AND mEGRATE
THESE WITH CONSIDERATIONS DEVELOPED ABOVE.

192. COUNTRIES SHOULD PROMOTE ECONONIC .AND TECHNOLOGICAL RESEARCH CAPABILITIES FOR
DEVELOPING OR ASSESSING N'EVl ENERGY SYSTEMS OR FOR DETERMINING THE BEST OR
IMPROVED USE OF EXISTING SYSTEMS.

- Within industrial nations, this effort should take place on a large scale
and i:~~=lude basic research programmes that have no short-run returns but
involve desirable lon@-teDn reorientation;

it is important that the implications to energr consumption of product
substitution be examined

research and development of new conversion processes should receive
high priority

the effort to determine the technological feasibility of fusion power
should be strongly supported in order to see whether development is
merited.

- In developing nations, the focus should be more on the solution of their
particular energy constraints, generally by highly applied research on
practical problems;

countries should study the altematives in order to determine the most
appropriate combination of systems for different uses.

_____.4 _
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In either case, as emphasized above, careful technological assessments
must be made of the environmental impacts of any proposed change in energy
economics or technology.

193. COUNTRIES SHOULD DEVOTE SPECIAL ATTENTION TO MINIMIZING ENVIROl'WIENTAL IMPACTS
WHEN SITING ENERGY PRODUCTION, CONVERSION AND TRANSPORTATION FACILITIES.

Appropriate review and appeal procedures should also be established.

194. EACH NATION SHOULD ALSO SET UP OR, IF THEY .ALREADY EXIST, REVIEW THE
EFFECTIVENESS OF AGENCIES TO ADMINISTER MINIMUM STANDARDS IN AREAS "mERE
ACCIDENTS MUST BE CONTROLLED.

Because of the possible conflicts, the functions of promoting and regulating
each source of energy should be vested in separate agencies.

195. J)ESPITE BEST EFFORTS, A FINITE PROBABILITY OF ACCIDENTS MUST REMAIN. FOR THIS
REASON, EACH NATION MAY WISH TO SET UP A POLLUTION CRISIS CENTRE TO DEAL WITH
ACCIDENTS.

Such a centre need only be a " skeleton organization" but must have strong
cOlnmunications links and the authority to command what it needs to cope with
accidents and prevent damage from spreading.

Equipment not readily available should be held on reserve in high-risk areas
for mobilization during such accidents.

(iii) R~9ommendations for international action

196. IT IS RECOMMENDED THAT THE SECRETARY GENERAL TAKE STEPS TO;

(a) ENSURE PROPER COLLECTION, MEASUREMENT AND .ANALYSIS Ol!' DATA RELATING TO THE
ENVIRONMENTAL EFFECTS OF ENERGY USE AND PRODUCTION WITHIN APPROPRIATE MONITORING
SYSTEMS.

The design and operation of such networks should include, in particular,
monitoring the effects of emissions of carbon dioxid~ sulphur dioxide, heat,
and particulates, as well as the effects of releases of oil and radioactivity;

In each case the objective is to learn more about the effects on weather,
human health,plant and animal life, and emenity values.

Cb) GIVE SPECIAL ATTENTION TO PROVIDING A MECHANISM FOR THE EXCHANGE o:B' INFORMATION.

Clearly, to rationalize and integrate resource management for energy will
require a solid understanding of the complexity of the problem and the
multiplicity of alternative solutions,

Access to the large body of existing infoT);1.ation should be facili ta ted;

I
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data on the environmental consequences of different energy systems
should be provided through an exchange of national experiences,
studies, seminars, and other appropriate meetings

a continually updated register of research involving both entire
systems and each of its stages should be maintained.

ENSURE THAT A STUDY BE UNDERTAKEN ON AVAILABLE ENERGY SOURCES AND
CONSUMPTION TRENDS IN ORDER TO PLAN FOR AND FORECAST THE ENVIRONMENTAL
EFFECTS OF FUTURE USE.

-----_...._------------------'-



Chapter III

SUNr-IARY OF RECONHENDATIONS FOR INTEilliATIONAL ACTION

197. TI10 principal objective of international action in this subject area is to support

n~tionG1 efforts towards a more rational and integrat8d management of natural resources

\-lhieh t1kt:~S account of environmental concerns.

198. For the convenience of governments, the recommendations for international action

which ::J.pp.::ar in Chapter I and under each principal resource sector of the preceding

Ch~1ptcT IT are sununarized belm.. These recommendations have been re-erouped by function

(e.,-~. research, monitoring, information exchange) so as to provide the reader with an

Qvor-:111 Vh1\' of the scope of the measures for the management of natural resources

\-lhich [Ire submittau. to the Conference.

19'). Since there are already in operation agencies and mechanisms which provide many

flffictions that fall into the natural resources area, the recommendations cover

principally those objectives that are not now served, partly or wholly.

A. Acquisition of knowled~e

(i) Evaluation and review

2CO. The impact of resource development upon the environment should be examined

periodically during the planning and management process. Conflicts with other social

objectives could thereby be identified and the most appropriate means of development

selected.

201. It is recommended that the Secretary-General, in co-operation with governments

concerned, tcl<e the following steps:

(a) arrange that systematic post audits of completed natural resource

development projects be undertaken in representative ecosystems of

international Significance;§!

§! Projects might include new agricultural settlement of sub-tropical and
tropical zones, irrigation and drainage in arid zones, tropical forestry development,
major hydroelectric developments, land reclamation works in tropical lowland coastal
areaB, and settlement of nomads in semi-arid zones. The cost of post audits in
dev~loping countries should not be imputed to the costs of the resource development
projects but financed from separate international sources.
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(b) prOVide tha.t pilot studies be conducted in representative ecosystems of

international significance to assess the environmental impact of alternative

approaches to the survey, planning, and development of resource projects;

(c) prepare a comprehensive assessment and evaluation of the actual and

potential environmental effects of '-later management upon the oceans;

(d) ensure that a programme to expand present data gathering processes so as

to assess the total economic value of wildlife resources, is established.

(ii) Research

202. International support for research, study, and demonstration projects should be

mobilized ,...here there are serious gaps of knowledge which individual governments are

unable to fill independently or which relate to common property resources.

203. It is recommended that the Secretary-General take steps to ensure that:

(a:) the United Nations bodies concerned co-operate to meet the needs for new

knowledge related to the environmental aspects of forest management;

(b) international development assistance agencies, in co-operation with

recipient governments, intensify efforts to revise and broaden the criteria

of development project analysis to incorporate environmental impact

considerations;

(c) a study on the relative costs and benefits of synthetic and natural products

serving identical end uses be launched;

(d) the international programme of biosphere research be Vigorously pursued;

(e) a study be undertaken on available energy sources and consumption trends

in order to plan for and forecast the environmental effects of future

energy use.

204. It is recommended that WMO initiate or intensify studies on the inter

relationships of resource development and meteorology.

205. It is recommended that FAO co-ordinate and strengthen international co-operative

research on soil capabilities and conservation.

(Hi) Monitorin~

206. Co-operative surveys or monitoring systems should be established to assist nations

to assess their resources and control possible degradation.

207. It is recommended that the Secretary-General, in co-operation with interested

Governments, take the necessary steps to develop further remote sensing techniques in

order to implement resources surveys and to ensure that the use of remote sensing

devices be shared, where appropriate.
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208. It is recommended that the Secretary-General take steps to ensure that

(a) continuing surveillance of the world's forest cover is provided for

through the establishment of an appropriate monitoring system;

(b) the collection, measurement and analysis of data relating to the

environmental effects of energy use and production is undertaken within

appropriate monitoring systems;

(c) the effects of pollutants upon wildlife are considered, where appropriate,

within environmental monitoring systems.

(iv) Information exchange

209. Large bodies of knowledge already exist in different parts of the world on many

natural resource subjects. Measures should be adopted to ensure that the appropriate

information is transferred to those who need it and can apply it.

210. It is recommended that the Secretary-General:

(a) provide the appropriate vehicle for the exchange of information on the

environmental impact of mining and primary mineral processing;

(b) give special attention to providing a mechanism for the exchange of

information on the environmental impact of energy processing, transpor

tation and consumption;

(c) ensure that an appropriate mechanism exists for the transfer of information

on park legislation and planning and management techniques developed in

some industrialized countries which could serve as models to be made

available to any interested developing country;

(d) prOVide for the co-ordination of information transfer regarding water

related technologies and techniques now shared by several agencies.

211. It is recommended that FAO:

(a) strengthen the transfer of information on forest and forest management;

(b) strengthen, in co-operation with other international agencies concerned,

the necessary machinery for the international transfer of experience on

soil capabilities, degradation, and conservation.

B. International agreements

212. International agreements are required to regulate the development or use of

resources considered to be of direct interest to more than one nation.
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213. It is recommended that governments take steps to reach agreements tOI

(a) co-ordinate and co-operate on the management of shared protected areas;

(b) set aside for protection areas representing ecosystems of international

significance;

(c) enact international conventions and treaties to protect s.pecies

inhabiting international waters or those which migrate from one country

to another;

(d) sign the proposed convention on the export, import, and transit of certain

species of wild animals and plants;

(e) sign the proposed conventions on conservation of wetlands of international

importance, conservation of certain islands for science, and conservation

of the world heritage;

(f) give attention to and, where reqUired, implement the guidelines and

recommendations on fisheries elaborated by various intergovernmental

organizations and international bodies.

214. It is recommended that governments agree to strengthen the International Whaling

Commission and to consider an international agreement calling for a IO-year moratorium

on commercial whaling.

215. It is recommended that Governments, the Secretary-General and FAO Gnsure close

participation of fishery agencies and interests in. the preparations of the m~

Conference on the Law of the Sea.

C. Supporting measures

(i) Training

216. Training will frequently require support from the international community in

order to ensure that the available information is properly applied. Clearly,

additional training would be beneficial in nearly all disciplines associated with

natural resources management. Special attention is, however, called to the need for

training in protected areas which appear particularly barren and in wildlife

management.

217. It is recommended that Governments and the Secretary-General give special

attention to training reqUirements for protected areas.

218. It is recommended that the Secretary-General ensure that the appropriate

United Nations agencies co-operate with the Governments of the developing countries

to develop special short-term training courses on wildlife management.
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(ii) Technical and financial assistanc~

21}. It L; rpcommended that the Secretary-GenerJ.l:

C~) ensure that the United Nations system is prepared to provide technical

and finan~ial assistance to COvtrnments upon request in water resource

management;

(b) establish a roster of experts who would be available to assist governments,

u~cn ~equest, to anticipate and evaluate the environmental effects of major

water development projects;

(c) ensure that t- appropriate UN agencies assist the developing countries

to plan for the inflow of visitors into their protected areas, in such

a way as to reco.lcBe revenue and environmental considerations.

220. It is re~ommended th.:tt FAO under its programme "'Jar on '.vaste" place increased

emphasis on control and recycling of ,,,astes in agTiculture.

D. OrR.:tnizational recomr.endations

221. New organizations will sometimes be required to facilitate the management of a

GOmi30n resource or to aS8ist governments with similar resource problems.

:!2:? It is recom:nended that Governments concerned consider the creati')n of appropriate

multinational institutions in the form of international river-basin commissions, for

water resources common to more than one j~isdiction.

223. It is recommended that the Secretary-General take steps to ensure that

spcci.:tlized centres on water-related environmental problems be establish(O

224. It is recommended that Governments, in co-operation with 2AO, strengthen the

t'xi::>ting international al..d regional machinery for develo!,ment and management of

fisheries and t;,eir related environmental aspects and - in those regions where these

do not exist - encourage the establishment of fishery councils and commissions as

appropriate.

8. CC:1prehensive programmes

225. In respo::se to a particular resource problem, progr;mJIIles are sometimes required

that prOVide technical and financial assistance at several stages of the process of

information acqUisition an0 application.

226. It is recommended t~1at Governments, :b"AO and iIHO, in co-operation with 'Ji.•ESCO and

Ihi·:A, strengthen and co-ordinate international programmes for integrated pest control

and for the reduction of the harmful effects of agro-chemicals.

221.

228.
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227. It is recommended that FAO.

(a) co-ord.inate an intemational programme for research and the exchange of

information on forest fires, pests, and diseases;

(b) eXPand its present programme on the stabilization of marginal lands;

(c) further develop and strengthen facilities for collecting, analyzing

and disseminating data on living aquatic resources and the environment

in which they live.

228. It is recommended that Governments agree to an Intemational Programme to

preserve the w03~ld's genetic resources.

229. It is recommended that the Secretar,y-General, in co-operation with the UN
organizations concerned, takes the necessar,y steps to ensure international

co-operation in the research, control and regulation of the side effects of

national activities in resource utilization where these affect resources of other

nations.
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