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I« INTRODUCTION

1. The environment - deflned as that oufer physucal and biolog!cal sysfem

in which man and other organlsms llve - Is a whole, albeit a compl icated one i
with many interacting components. The wise management of that envlronment :
depends upon an understanding of those components: of. its rocks, minerals,

solls and waters, of its lands and thelr present and potential vegetation, !
of Its animal Ilfe and potentlal for |ivestock husbandry, and of its climate,

I+ demands positive and realistic planning that balances human needs agalnsf '
the pofen?ial the environment has for meeting them,

2., By resolution 2997 (XXVI!) of 15 December 1972, the General Assembly of
the United Mations declded +hat the Governing Council of the United Nations
Environment Programme should "keep under review the world environmental
situation fn order to ensure that émerging environmental problems of wide
International significance receive appropriate and adequafe considerattion
by Governments",

3. To asslist the Governing Council In this task, the Executive Director
prepares each year a report on the state of the environment. The flrst
reports (I, 2, 3) dlscussed a broad spectrum of environmental Issues, such
as climatic change, the condition of the biosphere, the effects of toxlc
substances, food, energy and raw materials, population growth, stress and
soclal tension and pollution, At 1ts fourth session, the Governing Counelf
decided I/ that the annual state of the environment report should be
selective In Its treatment and that an analytical, comprehensive state of -
the environment should be prepared every flfth year, . Accordingly, subsequent
annual state of the environment reports (4, 5) dealt with some selected
topics: the ozone layer, environmental cancers, land loss and soll -
degradation, flrewood, chemicals and the environment, malaria, the use of
agricultural and agro-lndusfrial reésidues and energy conservation, The
criterla for the selection of these topics are given In the state of the
environment report for 1977 (4). This year, the state of the environment
report focuses on four topics of broad International sligniflcance:
- schistosomiasis, resistance to pesticides, noise pollution and tourlsm,
These and other fssues dealt with in the annual state of the environment
reports will be treated in greater depth In the first comprehensive analysls
of the state of the environment to be carried out for the decade after the
conduct at Stockholm, of the Unlted Nations Conference on the Human Environment,
which will be publlshed on the *enfh anniversary of +he Stockhoim Conference
in 1982, : -

4, The rising concern with environmental Issues since the Stockhoim
Conference has been mainly attributed to an increasing realization of the
Iimlited carrying capacity of the environment and. to the fact that man, tn

~ his activities to satisfy his needs and in his asplrations for further '

1/ Governing Councti decislon 47 ‘(1v), sect. |, para. 10s
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development and achleving better living conditions, has created an Increasing
number of environmmental problems. Such problems could have been largely
avolded through appropriate development planning and environmental management.
- This 1s, however, easy to.say but rather complex to Impiement. S :

5. In his efforts. to Increase the agricultural base for food production,

man has embarked since prehlstoric times on countless irrigation and water

deyelopment projects. Such projects have led to the development of many:

_. reglons, but as a result schistosomiasls has now attalined. an. unprecedented

~.prevalence, The dlsease occurs mainly in the tropical and subtropical
‘reglons, where it ranks high among the major public health problems. It

has been estimated that at least 200 milllon people in 72 countrlies and

. Islands suffer from this chronic disease, which saps thelr energy and o

reduces their resistance to other Infections (6), Productivity Is Inevitably

affected through increased absenteeism and decreased work capacity. In-view

of I+s harmful effects, schistosomlasis has been considered a real soclal

and. economic scourge. It has also been regarded as a disease of the poor

rural populatlion, and as a consequence of Improperiy planned development,

6.. . In combating disease, and in order to grow more food, man has used a
varlety of chemical pesticides. Over the years, pesticldes have prevented
untold misery In many troplical and semi-tropical countrles through control

of parasitic diseases, and thelr contribution to Increased agricultural
production cannot be denled, But pesticldes have also caused ecologicad -1
damage. In addition, the contlnuous application of pesticlides to a pest
population has resulted in the selectlion of indlviduals which can tolerate
higher doses of the pesticlde than normal. This resistance to pesticldes

" has become a major Iimiting factor In the successtul application of pestlicides
~In agriculture and In the public health sectors, '

7. Industrialization, modernization and urbanization have thelr own effects
on the environment, Besldes alr and water pollution problems, effects on

fand use and other environmental aspects, man has become increasingly
concerned about nolse pollution, Although It does not constitute a major
public health problem, nolse.of unacceptable levels can cause annoyance and
other psyéhologlcal-dlsgrders, especlally to a wide varlety of susceptible
groups. In certaln occupations, noise can cause gradual Impalrment of
hearing and, In the long run, may cause deafness In highly sensitlve subjects,

igne.ﬁ; The pressures of modern society have encouraged man to seek relaxatlion
In a variety of lelsure actlvities beyond his normal habitat. This has led
to a marked Increase In national and International tourism, The latter has
become possible for the "average" public through the development of “group"
tourism and other measures, and is no longer restricted to the rich ellte.
International tourism has grown considerably in scale: 55 millfon Individual
Jjourneys In 1958, 243 milifon in-1977, Llke other major sectors of human’
activity and development, tourism has both positive and negative éffects
upon the physical and soclo-economic environment.
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9. "The four toplcs dealt with in this report are important contemporary

issues, although not the only urgent ones confronting mankind, It is not

the! Intention to give here a detailed description of thesé issues but to

present-a balanced brief account highlighting the problems encquntered and

*the attempts to solve them, " The report does not pretend to give any final

sotutions or -recommend plans of action. It is rafher’designed to stimulate .

- discusstons from which solutlons may emerge. Furthermore, i+ Illustratés - :
that through appropriate development planning-and envirofimental management, :

man can avold undersirable environmental probiems and satisfy his needs

and aspirations on a sustainable basls. :

Dt 1i. ENVIRONMENTAL DI SEASE: SCHISTOSOMIAS1S

10, Schistosomiaslis '~ known also ‘as bilharziasis or bilharzla = is caused
. by a’water-borne parasite that is snail-transmitted and that infects _
humans on contacti The disease is estimated to affect at least 200 mitilon
people -and endanger ahother 600 million in 72 sub~tropical or .tropical _
countries ‘in Asia, Africa, the Caribbear and Latin America, creating public
health ‘problems of varying magnitudes (6, 7). Although recent figures
on the number of Infectlons are difficult 6 obtaln because of the lack’ of
~rellable statistical data, it has been estimated that present infections
~-are.also 'In the range of 200 mitiion, with half of this fligure occurring
“Itn'Africa (8). There'ls unequivocal evidence that schistosomlasis Is

- spreading and its severity Increasing in many regions, '

1, Human schistosomiasis is caused by four species of flatworms, or blood

_flukes (schistosomes). The first species; Schistosoma haematoblum, 1s found
In the Eastern Mediterranean area and over much of Africa. The second,

' S._mansonl, is found in the Eastern iediterranean region, Africa and part
of Central and South America, while the third, S, Japonicum, Is found. oniv

- In East Asia. These three species of Schistosomd have -similar l'ife cycles,
Involving sexual stages in man and asexual stages In varlous species of

snalls which are the intermedlate hosts. The fourth species, ‘Schistosoma

Intercalatum, may infect man, particularly in Equatorial Africa, but 1Is of

- lesser significance, Species of Schistosoma of veterinary importance Include
S. bovis, S, mattheel and S, spindale and have been repcrted In many Afrlcan

and.Asian countries, S, japonicum has high pirevalence in many types of wild
and domestic animals (9, 10, 11). - - '

2. Methods used fo control schistosomiasis depend upon ‘Interrupting the.
life cycle of the parasite in such a way as to break Its continuity. This
- ‘can ‘be achlieved by reducing the contanmination of natural waters by human
excreta, controliing the snail intermediate hosts, reducing human contact
with Infected water by provision of clean water supplies, and treating
infected people, - : L o

I13. The efficient disposal of human excreta should, in theory, be an

adequate method of controlling transmission of schistosomiasis, but the
soclo-economic conditions prevaiiing in many endemic areas make the provislion
of adequate latrine facilities difficult, Better health education Is required
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so. that santtation.will .be accepted and-recognized as.desirable. Washing.

and laundry facliitlesTequire a safe water supply, as bathing In water -
containing cercarlae.is.a common mode of infection, |f adequate water:is ..
provided fo meet the-needs of the population, contact .with natural waters ..
witl be reduced and foullng of the river or pond environment will consequently
‘be reduced.  The .provision of water should be |inked with ensuring adequate
drainage. ‘Unless this.is done, snails may become established closer to

habitations than previously, and the problem of. schistosomiasis and other .

infecflonS'mayieven_be aqgravated,

14, Control of the molluscan intermediate host Is generally considered

one of the.most effective means now availabie for-reducing transmiésion of
schistosomlasis, and Its efficacy Is Iikely to be enhanced if It Is combtined
with other methods of control. The Iife~cycle of snall intermediate hosts,
thelr infection and subsequent production of cercariae, and the transmission

of -infection, are all affected by seasonal changes, Cognizance of these
relationships, together with the ldentificatlion of all transmission sites,

must form the basls of the timing and application of measures directed -

agalnst snalls in an attempt to control transmission. Fallure-to achlieve

a successful degree of control is usually -atiributable to a lack of basic
Information on the above-mentioned relationships., It should also be remembered
that the factors-réesponsible for transmission may vary considerably, and dlrect
extrapotation of -data on snail populations and cercarlae or on:the behaviour

of the definitive host, from one area to another may not always be valid,. even
In closely adjacent areas. Reduction In the prevalence of schistosomlasis has
been achleved in the Philipplines (12) through the application of methods: -

directed agalnst the molluscan Intermedliate host and based upon ‘wel |=founded
~data and sound-logistics., : : :

15, Durlng the past 20 yearsiabouf 10,000 chemical compbunds have been
screened for molluscicldal activity, and the most pramising ones were further -
evaluated In field trials (13). An Ideal molluscicide should combine the

fol lowing characterl!stics: P |

. (@) It'should be léfhal +6Lsnalls~and‘+hérr.eggs,_buf haémiessﬂfo-qfher
forms of animal.life, especially fish and I lvestock, and should also be ..

harmless to.crop plants;

(b) It should be economical In price and light in bulk to réduce
purchase .and transport costs; .

',ﬁ(q)' I+ sthid=be élmble to apply to water and harmless to the operator;

(d) . Its solubility should be such that It reaches the snall +issues,
but not so great that 1t is quickly lost;

(e) It should remain unaffected by the organlc!confenf of the water
fong enough fo have efféct. : :
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The range of currently ava{lable molluscicldes does  not, however, meet all
these requirements (14, 6).  Many available compounds affect plants and :
other non-target ¢rganisms In the snall habitat, and this blocidal activity
is unfortunately possessed by the few molluscicides of accepted effectiveness
(15). The most commonly used mol lusci¢ides are nlélosam!dé,N-“frlfylmorphollne
and copper sulphate., Although these compounds have been effective In
-controlling. the molluscan:Intermedtate host, they have a:toxic effect on’
non-target organisms, especially fish (16, 17, 18, 12). ‘In addition, the
- long-term effects of sma | | accumulated concentrations of these compounds
(especlally those adsorbed on silt and.clay) have not been thoroughly

16, There are numerous records of the harmful effects of different parasltes, - -
predators and compet!itors en snalls intermedlate hosts, and various species
of bacteria, fungl, protozoa, arthropods, molluscs, amphibla, flsh, birds
and animals affect snails directly or Indirectly (14, 20). The introduction
" of a harmless species which might compete for the food and living-space of

an Intermediate host species, or prey upon its eggs and young snalls, is iIn
- principle an aff%acflve.proposlfion;'fThe ampul larild snafl Marisa
cornuarletis is: currentiy employed in schistosomlasls control programmes

Tn Puerto Rico (21), Other experiments on competitor snalls Include those
using Helisomé duryl (22). Various reports of experiments with mollusc=

eating fish suggest that drastic reductions In snall population density can . _
be obtained in certain habitats. Such a serfes of observations. was. conducted

~In Kenya, where dams were. stocked with Astatoreochromis. alluaudl and e
observed over a prolonged period, impressive reductions In population density
of Blomphalaria being obtalned (23), Reports indicate that Gambusla .species
may also effect similar reductions in-intermediate host populations In certaln
habitats, as does the "shell-cracker" fish, Lepomis microlophus, in Puerto

. Rlco. Successful biologlcal control- methods would undoubtedly be of economic

- advantage, but much more research is required into the feasibllity and _
.practicability of the application of organisms of potential value before
they can be considered for use in the fleld (24, 25), - o

17, The most satisfactory method of eliminating.the snail ‘intermediate hosts B
s the destruction of their habitats, either by removal of water or by ~
rendering -the water source unsuitable for them., Minor sites of - Infectlon
can be removed by drainage or ftlling; but environmental control ‘s not ,
- easy-In Irrigation schemes. Any farge-scale irrigation project undertaken
Inan endemic area may create a schistosomiasis problems |t+-is'a = . *.
disconcerting aspect of schistosomiasls that the disease may be spread to -
new areas, hitherto uninfected or of .low endemiclity, by dams and irrigation
projects intended to Increase prosperity; the Incidence of schistosomiasis
Increases with the population denslfy.'Pracfiées'involvlng.an occupational.
exposure risk such au rice growing or fish farming also tends to Increase
the incldence of schistosomiasis., ' S

i8. The principal environméntal methods. used to eilmlnafe“or3s[gnlflcaﬁfly.-
. reduce the breeding hablitats of snalls, with or without the additional use
- of mollusctclides, are: ' I : -
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(a)‘ Complete removal of all wa+er inhablfed by snalls,
) Renderlng waTer sources unsuu+ab|e for snail breeding,
1<c)  Enclosure of-wa+er To prevent confamlnaflon wifh excre+a;
._(df_ Perlodlc drying ou+ of lrrigafion channels'
-(ef.»Weed clearance. |

'The removal of wa+er involves The drainage of swamps, fens, seepages. and -
small lakes or-ponds, and, when complete, should elIminate the snmail's
_habitat. Obviously, this perfect method of eradication can only be appiied
I1f a safe alternative water source is avallable, so that the water eliminated
is not required for human needs, In the case of large bodles of water the
cost may be prohibitive. Small accumulations of water such-as borrow pits,
flooded quarries or mine worklngs, ‘obstructed irrigation channels or smal!
ponds may be drained or filled in with any suitable material avaiiable. An
environment which Is uncongenial for snails can be produced in a watercourse
by a strong ¥lowing current, by perpendicular or sharply sioping banks, by
removal of the weeds which provlde food, oxygen and a substrate for eqg
masses,. by perlodic flushing controlied by sluices, by the use of holding "
canals lined with cement and by various other techniques. Better still

Is a pumped water supply driven through closed pipes or condults. The
continued use of primitive irrigation methods such as the sakia
(water-wheel), the shadoof (counter-balanced bucket swinging on a beam)

or the Archimedes screw, whlch expose the operator: directly to cercarlae

In the water, is partly responsible for the phenomenal incidence of
schistosomiasis in the NileiValley. There are examples where contro! of -
irrigation water, improved agricultural methods, and adequate . drainzge
have proved successful in controlling schistosomiasis (26, 27, 28, 291},

19. Mass chemotherapy is currently thought to be an indispensable method
for schistosomiaslis control. Several effective drugs are now avaliable, but
‘none is perfect or effective for all species of the parasite, and all may .
pose hazard for a few patients. Hycanthone and niridazole, two newer and
generally effective drugs with fewer serious side-effects than older drugs,
have shown signs of possible carclinogenic or mutagenic characteristics in
some animal tests. Weighing the known benefits against the risks involved,
it-1s still advisable, according to the recommendations of the in+erna+!onal
Conference on Schistosomiasls held in 1975, To use these drugs unfll better
ones’ are avai|ab!e (30), _ : : :
20, lmmunologlcal approaches to schlsfosomlaS|s are currenfly onracfing
conslderable attention. Laboratory: experiments on animals showed that the
presence of adult schistosomes reduceés either the extent of, or the damage

~ -done by, later infection, On the basis of these facts, several irials are

under way to produce a vaccine that confers immunity to infectlen (30, 3!),
but many complicated problems of sophisticated technology will have to be
overcaome, and an effective vaccine cannot be expected before. the year 2000,
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21. The con+rol of schlsfesomlasis is an urgenT requnrenen+ nof only _
for improving health In. endemic areas, but also for enhancing socio- =
economic progress jn these areas., VYhile. the ‘existénce of economic

losses due to sickness and treatment cos+s is generally recognlzed fhe o
. lack of consistent methods of estimation and . of reliabie data bases '
have led to widely different financial estimates and, hence, fo some
'confroversy over the total costs of the Infecflon. In -addition to
absence. from work, reduced. productivity, and cost’ of ‘medical care, all
of which can be expressed In monetary.terms, other losses are more

. difficult.to auantify, for example, the discomfort of T1tness, and’ the i

increagse in thy dependency ratio due to morbidity. Thus if appears -

thatsthe economic significance of schisTosomlasis is much more. than has,, -

hlfherfe, been estimated. Another important aspect of the econonlc'

- slgnificance of schistosomlasis is. that it constitutes a classical . _
example of an: "economic development-related disease". The Increase in =
the number. of .water. developrent projects. in the last few decades has.
greatly. |ncreased the number of habitats available to +he snail hosfs,
hence the rise.ln prevalence of schistosomiasis. In some projects, the

emergence of: This problem has lmpeded the realization of sound economcc
re+urns. , .

22. Schistosomiasis control programmes have somefimes been avolded In
ome countries because they have been considered too costly. However,

: tte costs and.avallability of labour and the epldemiological circumsfances_

that imay occur in endemic foci vary so much that it is not usually.

pdgsible to state accurately the probable costs of a control programme,

lnxneneraL, ~control programmes have been estimated to have annual
‘recnrrenf costs with a

{West.indles) a two year control programme showed that chemotherapy
‘reduced .incidence of 'S, mansoni from 18.8 to 4 per cent; snall control,

- from 22 to 9.8 per cent; and the establishment of adequate water. supplles.-

~fromi¥7:to 11,3 per cent (32). The annual costs per capita in the first
two years:were- $i, IO (chemotherapy), $3.7 (snail control), and $4.0
(water.supplies), Chemotherapy was the cheapest and most rapidly .
effective mothod of achieving disease control. - Chemotherapy requires

. populaflom co-operation and a stable community, Co-operafionvls also .
»required tor water supplnes fo be effecflve. : : :

23,que sluqle nefhod for the confrol of schlsfosomuasls can be ‘recom=.
mendeds; .- only an: integrated approach which takes local factors into

- account can achieve successful results, Health educaTIon, medlcation and
survei:l lance. of‘popula+ion movements are the principal tasks to be
undertaken in rglation to human population.. Environmentally sound water -
deve lopment. projects,’ sanitation, and adequate water supply are environ=

mental prerequisites for the control of the disease. .Finally, chemical,"

blologlcal and efivironmental methods should be applued in an integrated
manner for snall control. It must be emphasized that the success of any
contro! operation depends upon public awareness and participation, It -
was mainly due to publlic participation that it was possible to con*nol

a'range of $0.40-12,00 per capita (6), In St. Lucla -
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_schistosomiasis in China. :During the first half of this century
schistosomiasis, in the-most -severe .form of the disease, afflicted more
than 10 million Chinese, and probably resulted in a greater number of
deaths than in any other country before or since. The blood tlukes |
caused-constant misery and even depopulation in many villages and provoked
liver; spleeni-and intestinal diseases and early death., Since 1950 China. -
has enjoyed a dramatic success agalinst the disease, - A national campaign
against the disease utilized the abundant manpower to destroy the snall
. host, Mass drug therapy, together with proper treatment of human wastes,
contributed to the successful control of the disease. Canals in the .
Infected areas were drained, the snall-infested mud was dug out and:
buried tn dry fand, and snails were killed by sticks (33, 34, 35,.36),
Elsewhere, endemic areas of schistosomiasis cut across political boundaries,
and the political co-operation necessary to ensure control of the disease’
Is not always available, Migration and nomadism, still very common ‘in
Africa, increase the prevalence of the disease, since the snall hosts are.
. generzlly more widespread than the infection. Persistence of effort is
-.crucial to bringing about human behavioural changes favourable to the
prevention of schistosome transmission, Although health education has

seldom serfously been applied, i+ must rank as one of the most Important
‘basic tools for control in endemic areas.

111, RESISTANCE TO PESTICIDES

24, The control of, plant pests and vectors of human and |ivestock diseases
has beer. based, during the laster quarter of. a century, on the extensive .

- use, of chemical pesticides. The figures avaliable for the average annual N
world production and consumption of pesticides in general vary from one
year tfo apother,‘buT,The order of magnitude of world expenditure for
pesticides is several billlon dollars.per year; in 1975 it was estlimated
at.$5 biltion (37),

23.. - Extensive use of chemicals for pest and vector control has dramatically
reduced a morbidity and nortality due to vector-borne diseases, and has

been a principal factor in boosting agricultural productivity in many

parts of the world. This achievement enabled global food and fibre
‘production not fo lag too far behind human population growth.

26. However, pesticides have also caused some ecological damage, When
carelessly appliea, chemical pesticides can result in acute and long=term
side effects including sickness and death of people, useful animals,fish
.and birds, and destruction of crops. Even when properly used, chemical
pesticides have a numper of unavoidable side~effects, Their persistence
and ubiquitous nature, coupled with a tendency for some compounds to .
concentrate In organisms as they move up the food chain, may Increase . '
thelr toxicity to fish, birds and other forms of |ife, including man, and
cause other harmful effects on man's health and wel l-belng. ‘
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27, The repeated application of pesticides to a pest population can
result in the selection of individuals which can tolerate doses of the
pesticide higher than that required to kill the majority. The tndividual
members of "resistant strains" can breed and thus produce resistant
poputations, Although these resistent strains can be killed by increasing

the dosage of the pesticide, the intensity of resistance can vary over a
very wide range, so that while some resistant strains can be killed by a -

‘small Increase in dosagé, some remain practically unaffected. Although
resistance to pesticides has been known since 1911, it has occurred at a
greatly accelerated pace since 1947 as a result of the large-scale

Introduction and application of synthetic pesticides (38). Resistance to
pesticides has been reported for such diverse groups as insects, mites,

- tickes, funqgi, and rodents. The danger of the situation is that there is
reason to suppose that all pests are likely fo be able to develop
resistance to-all types of chemical pesticide in time, given appropriate

- selection pressure. This could sericusly and adversely affect the

efficiency- and economy of pest control operations on a global scale,

with corresponding:grave effects on hoth world health and world food

production, " ' -

28. - The'abpeaféncéibf resistant strains of a pest species Is due to
the selective survival, after a period of -application of pesticide to

the pest population, of certain individuals which possess genes conferring . -

resistance to the particular pesticide. The genetic basis of this process -
-1s now clear, and a number of the actual mechanisms in the pest which
confer this resistance have been discovered, -These include the development
of enzymes which detoxify the pesticide or alter its sites of action inside
the pest, or some property of the pest which slows down t..> penetration

of the pesticide to the site of critical ac ion in the organism. In some

- .cases, déuble, triple and quadruple resistan* strains have been found, in
‘which the organism develops resistance against a very wide range of _
compounds. The éxistence of this multiple. resistance magnifies the speed

- of development and seriousness of the resistance phenomenon,.

29.° The outstanding example of this on 2 global scale is the effect of

- large=scale .use of wide-spectrum agricul+tural pesticides on control of
disease vectors. Although these compounds were directed at crop pest-
targets, disease vectors sharing the same. ecosystem were also subjected
to the selection pressures. In some casesﬂwhere a given insecticide was

- used both against crop pests and vectors, ;fhe ‘selective pressures from
the two were additive, These problems are -compounded by the processes

of cross=resistance, whereby the continugd usé of a pesticide in
agriculture or in vector control can lead to ‘the development of resistance
to- another pesticide used in either of ‘these fields,

- 30.. Several factors influence the development of resistance in a
population, but the main ones are: the presence and frequency of _
resistant genes .in the original pest population; 'the selection:pressure,
involving the proportion of the population exposed to selection and the

- -proportion killed; = the number of generations per year of the pest;
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- the isolation of the population affected. Of the second is by far the most
" Important,. as is borne out by the fact that resistance has appeared mainiy
in pests of major economic importance which have been subjected to pesticide
application of lonqg duration over wide areas. Thus large-scale campalgns
may he expected to cause development of resistance; a good examplie of this
is the .correlation between the reported increase in resistance to dieldrin
‘over the period 1955-1960, which coincided with the global WHO malaria -
eradication programme (39), :

31, .The FAC Panel of Experts on Resistance to Pesticlides has carrled out

a series of world surveys of arthropod pests (insects and mites); the

flrst survey (40) in.1965 listed 182 resistant stralns, the second (41),

In 1968, 228 specles, and the latest, in 1977, 364 species (42). As regards
Insect pests, the last survey shows, over the period 1965-1975, a large
Increase In resistant pest species of cotton and rice, which is related to
the fact that these crops recelve repeated applications of pesticides. The
survey also shows intensification of resistance probiems both geoagraphically
and in the number of pesticides to which reslstance has been reported.

- Arthropod pests of agriculture are by far the largest group that has developed
resistance to pesticldes, The FAO survey (42) lists 223 agricultural pests
which have become resistant to nine of the major groups of pesticides, Many -
-of .these-are major pests of major crops, such as cotton--boMworm,. the boll
weevll and the leafworm of cotton, the rice stem borer and the brown plant
hopper, the Colorado beetle of potatoes, spider mites of frul+t and

- glasshouse crops, and cutworms and weeviis of cereals. ' -

32, WHO reported in 1976 (43) an Increase In resistance of arthropod pests:
to pesticides, with 121 resistant strains reported compared:to 102 In 1968,
In anopheline mosquitoes, the vectors of malaria, there was an increase
of resistant specles, By 1969, |5 species of mosquito had developed DDT -
reslstance. The build-up of resistance to dieldrin was -even faster: .37
specles In the same year. By 1976, a total of 43 specles was known to be :
resistant to dieldrin, Twenty-four specles were also reslistant to ODT, five
to organophosphates and two to carbamates. In culicine mosquitoes, which
Include the vectors of yellow fever, filarlasis and dengue, lIncidence of
‘resistance has increased from 19 specles in 1968 to 41 species In 1975,
~again with several tases of multlple resistance, In addition to these -
major vector groups, 38 other spetles, including such Important general
disease vectors as house flies, black fllies and fleas, wero reported as -
showing resistance. The house fly seems o be the Insect showling the
greatest ability to develop resistance to insecticides over the widest
geographical area, A total of 121 resistant strains was reported in 1975,

33. Herbicides now account for some 50 per cent .of all pesticldes applied;
this Increase has occurred comparatively recently., But although annual

or more frequent use of the same type of herbicides may quickly alter the
weed spectrum In a given location, no evidence has yet come to light that
Indlcates the development of genetical resistance in susceptible blotypes .
simitar to that occurring amongst Insects (44), For long~lived perennial
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and'vegefa+ive]y reproducing weeds such as Cynodon dactylon, furthermore,
the potential for development of genetical resistance seems low bearing
In mind that experlence with Insects and other classes has demonstrated

that in the fleld many generations must pass before such reslstance reaches
noticeable levels. . .

34, The background to the appearance of plant pathogens resistant to the
newer fungicides illustrates another aspect of the reslstance probiem, Up
to 1965-1970, very few reports-of resistant pathogens were received by FAO; -
after this date, however, and concurrent with the Introduction of new
systemic fungicides, the probiem Increased, and now more than 35 specles

‘of plant pathogens have been reported as resistant,

35. Rodents have In the last decade become a major pest problem on a
global scale, both In agriculture and in public health, Varlous species _
of rodents cause extensive damage to growing crops: Rattus argentiventer -
and Bandicota bengalensis are major pests of rice in Soufth Fast Asla, whlle -
in Africa Mastomys natalensis and Arvicanthus niloticus damage cereals and
cotton, Rodents attack food in store, and also reservoirs and vectors

of a number. of diseases such as plague, murine typhus and leptospirosis.
The latest flgures (42) show that seven species of rodent, including two

important and widespread specles, Rattus rattus and Rattus norvegicus, have
. become resistant to rodenticides.

36, The discovery of pesticides with novel or unconventional modes of

action, such as chemosterilants, hormones and growth inhibitors, was '

halled as Important, because it was thought to be less ITkely that pests

could develop resistance to them. This was particularly the case with the

hormone pesticides, but resistance to these has already appeared.

. Chemosterilants are so toxic that they cannot be used except In the
laboratory; but even here, artificlal selection has shown that it Is

-possible to Induce resistance. New compounds such as growth regulators

and microbial pesticlides have not.been in use long enough or on a wide

. enough scale to show perceptible resistance, but here again as with ,
chemosterllants, it has been possible in the laboratory to develop resistance

by artlficlal selection.' In addition, and more vorrying, ls the fact

. that It has been found that certaln insects. like the flour beetle, )
Tribolium, which has developed multiple resistance to conventional pesticides

have acquired significant cross-resistance to the growth Inhibitor

methoprene, As regards microbial pesticides, 1t has already been shown

that house flies can become resistant both to the spores of Bacillus

~Yhuringiensis and to:its toxin. The general plcture at present, therefors,

Ts that ;f seem probably that most types of pesticides are capabls of
exerting selection pressure on target pest populations leading to reslstance.

37, This situation therefore requires the development of alternative

‘strategies, and fortunately several components of such an approach are

~_ now available. The classical alternative approach is to change the -

. pestliclde (45), In the short term and. In the case of pest control programmes
already in progress, this is probably the practical solution, "However, the
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situation is complicated by the existence of multiple resistance, which
often |imlts the number of substitute pesticides which can be used; In
some cases cross-resistance has even been found fo compounds which have
.. never been used on a large scale against the particular pest in question.
Another limiting factor is price; the use of an alternative compound

satisfactory from the point of view of resistance may not be practicable
because of the increased cost. Substitution may also be limited by
environmenta| considerations; compounds acceptable from the reslstance
and flhancla’ polnts of view may have unacceptable envirommental effects,

38. The best alternative approach, especially In the long term, would be
one that altogether obviates, or-reduces the rneed for, the use of pesticides, .
There are five alternative approaches to chemical pest control: (i) environ=-
mental control; (ii) genetic and sterile male technique; (il1i) biological
.control; (iv) behavioural control; (v) resistance breeding, Ny

39. - Environmental control measures comprise all man-made alterations

‘to the micro~ or macro-environment of the pest/host-contact, Technlques

can 'vary from simple cultural.practices like digging up egg pods of pests,

or planting trap crops, through provision of services like plped water
supplies and sewage disposal faclilities, to major environmental modifications’

"~ like altering river or lake levels. All these methods hold considerable

© promise for the future, but they need to be developed in relation to the
particular ecosystem in which they are to be applied, and they may develop

secondary environmental probiems. Thus, their costs and benefits must be
- assessed carefully. '

40. .Field experlence with genetic and sterlle male control techntqnes
suggest that the practical problems are great. Here again, there is
evidencé that pest populations can evolve blological strategies which
nullify, in part or in whole, the effects of control.

“41. Biologlical control. 1s an important technlque which can be used to.
great advantage, but agaln it needs to be developed In relation +o the
requirements of the pest/host ecosystem, which takes time. Also, care .
has to be taken not to produce unwanted environmental effects by Import
of esoteric predators/parasites. Again, there Is the |ikelihood that pest

populations could in the long run evolve behavioural strategies which could
limit the effectiveness of biological control, B o

42. Behavioural control of pests by use.of sex pheromones and related
_compounds, and by attractant and repelient chemicals, is also in its
Infancy.  Although some fleld experiments have been successful, many
__practical probiems have yet to be overcome, and the cost and cost/benefi+
‘economics need to be clarifled, As with biological control, there is no
Inherent reason, given sufficlent selection pressure, why pest populations
could not evolve mechanisms to minimize the effect of behavioural chemicals,

43, Resistance breeding, the development of var!efles'of_élanf and anlmal
with butld-]n genetic characteristics which confer resistance in the
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.genotype to a particular pest or pest complex, is a most elegant method
of pest control., In crop~breeding, this technlque has been practised for
centuries with great success; it Is less developed as regards animal
production.  However, 1t Is already known that pest populations can.

and do. develop strains which overcome the plant resistance; this Is
because the nature of the relationship between pest and host is one of
blologhcal comevolution,  This belng so, any change in the host wiil
eventually eyoke, If selection pressure is sufficient, a change in the
pest. :

44, Faced with these difficulties, increased attention focuses on the

concept of "integrated pest management", which seeks to develop an approach

1o pest control based on the integration of all.control techniques, environ=
mental, biologlcal, behavioural and chemical, relevant to the specific ,
pest/host complex under consideration. While this system has been considerably
developed, both in theory and In practice, as regards agricultural pest
control, there are difficulties in It+s application to public health vector
_control, The difficulties of develeping successful pest management: systems

for major vectors of public health, such as malaria mosquitoes and tsetse
flies, can only be overcome by extensive research programmes, '

45, In respect of agricultural pest control therefore, the most Important
requirement Is to devote resources to the development and practical
tmplementation of the integrated pest management approach. This Is already
- accepted policy as far as FAO is concerned, and- the FAO/UMEP Panel of
Experts on Integrated Pest Control has, over the last few years, developed

-+ a Global Programme for Integrated Pest Control in relation to vartous

priority crops, cotton, rice, sorghum, maize, millet, roots and tubers
and grain legumes, and is seeking to extend this to vegetable crops (38).

46. As regards public health campaigns, the twenty=-second report of the
WHO Expert Commlttee on Insecticides (43), which was concerned excluslvely
with the reslistance problem and its effect on vector campaigns, expressed
alarm-at the problems which resistance had caused to major campalgns, and
the latest WHO figures for malaria, showing a rapid rate of resurgence

of the disease, support this concern, The Committee also recognized the.

_ problems facing other major vector control programmes, particularly that
agalnst onchocerciasis in West Africa, which at present relles entirely
upon one larvicide to control the larvae of the vector, the black fly.
Simul ium damnosum. 1f resistance should develop In this species, then

the problems of finding a replacement Insecticide would become acute because.
of the very severe environmental requirements demanded of the compound '
by the control techniques, -which require direct application of the
Insecticide into the major river systems of the area.

47. Although various ecologically sound alternatives hold great potential-
for future pest control strategies; .no method used singly will be effectlve
for the total control of pests, Pesticides should always be used.in ,
combination with other feasible control measures (46), {improved housing,
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sewage systems and-better-general dralnage and refuse disposal can targely
banlsh some Insect disease vectors from human dwellings. Control of these
dlseases can-be supplemented by prophylactic drugs or immunization, Various
agricultural practices, such as crop rotation, changes of sowing, harvest
or irrigation times and the use of immune varieties, are empioyed for pests
affecting crops and domestic animals., Better control and supervision of
the distribution and application of pesticldes where their use cannot be
avoided Is aiso required. 'However, there is no single solution fo the
problem of resistance; each case must be considered from many anales,

~ An important prerequisite for the success of pest management s the
dissemination of adequate information, public awareness and the tralning

_ of non-professionals. ' :

IV, NOISE POLLUTION

48. No one can escape the unwanted sound that is called noise - a
disturbance to our environment escalating so rapidly as to become one:

of the major threats to the quality of human life, The sound of citles

Is the Jarring statcato of the jackhammer and the angry roar of the
-automobile, the bus and the aeroplane. In homes, especially In developed
countries, but also in big cities of developing countries more and more
power. gadgets constitute additional sources of noise. The effect of these
- multiple causes of nolse can, unfortunately, be cumulative. Noise exposure
at work Is added to exposure while commuting, to exposure at home, and to
exposure during leisure activities. Slowly, insensibly, man seems to
accept noise - and the physiclogical and psychological deterlioration that
accompanies it = as an inevitable part of his {ife, The problem knows no
political or social frontiers. It affects the rich who sleep in a qulet
suburb, but travel by plane and crulse by motorboat, just as much'as the
poor who must live next to a highway or railway or near an airport runway.
Because nolse does not pdse as obvious and immediate a danger to health _
as polluted water or polluted alr, -public awareness of noise and public
‘commitment to-nolse reduction have been modest. '

49. In their book, published recently, Bugliareilo et al (47) indicate
that major differences exist between noise and other forms of oollution,
They list these differences as follows. First, noise Is everywhere: It

is not as easy to control as the sources of water and air poliution.
Second, although certaln effects of nolse, like those of many other
pollutants, accumulate in the organism, if noise poliution were to cease .
there would be no noise residual in the environment, as there would be In
The case of water and air poliutants. ‘Third, unlike air and water pollution,
the effects of nolse are felt only close to thé source, Fourth, an
essentlal awareness of noise and motivatlon to reduce the problem are not
present: people are more |ikely to complain and demand political action

- about alr or water pollution than about noise. Fifth, noise is not likely
to have genetic effeéfs,'whlle some forms of alr and water pollution,

such as radioactive pollution, can. However, the annoyance, frustration,
impedance of learning and general stress caused by noise poliution may all
have effects on future generations,
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50. Almost everyone has had the experience of being temporarily "deafened"
-by*a loud noise. This "deafness" Is not total, and normal hearing comes"
~back within a few hours at most, However, continued 'dally exposure to
nolse over a period of years can cause hearing loss which may vary from
-partial fo-"complete", It has been estimated that there are about 500
professions and occupations which under the present conditions of Industrial
production involve the danger of Impairment .of hearing due to nolse (48),

Great efforts-have been devoted to evaluate the relationship between nolse
" exposure and hearlng loss, particularly in the context of establishing
reliable damage/risk criterla for noise exposure. " Such criteria may take
the form of standards, for exampie, those. of the .International Organization
for Standardization (1S0), In 1977, the International Labour Conference
adopted a convention-and a recommendation concernlng the protection of
.workers agalnst qccupational hazards in the working environment due to alr
pollution, noise and vibration, and the ILO published a code of practice

on the protection.of workers against nofse and vibration (49), Provisions
for .the prevention of and compensation for occupational deafness have

been made in many countries. They vary from country to country, and

. are shaped by prevalliing legal doctrines and Government practices. In

- general, legisiation follows +wo compliementary approaches, On the one =
hand, It prescribes safety and health practices involving technology and
. solutions which, if enforced, reduce the risk of exposure to nolse,  On

the other hand, compensation if prescribed for those who have suffered o
impairment of thelr hearing through noise exposure at work. Thus, occupational
safety and health acts and workmen's compensation acts are compiementarys;. ,
clearly,.however, the more effective the former, the less need fs there for
compensation provisions, o : C S

. 51, ‘Some countrles (for example, the United States of America) have set the .
" permissible noise exposure for workers at 90 dB(A) 2/ for a duration of 8
houré a day, --Under such standards, i+ has been found that one-fifth of
the exposed work force wiil suffer a disabling loss of hearing (47), and . '
several countries have therefore lowered the |Imi+ +o 80 d8 (A) (for example, .

the Netherilands). Present knowledge indicates that an upper Iimit of
75 dB(A) would considerably reduce the risk for nolse-induced hearing loss,

as well as for other adverse effects of noise (50, 51), - Although this might
be difficult +o achleve in practicé, several measures are beling taken to
lower the decibel level to a feasible figure, Efforts in this respect have

been Intensified as a result of the remarkable Increase in the number of

- Industrial workers with hearing impalrment. In Sweden, for example, 16,000

. cases of hearlng loss due to.exposure to industrial nolse were reported

- to the National Insurance Board for Monetary Compensation in 1977, compared
to 5,000 .1n 1973 (50}. L ' = )

R

2/ dB.= decibel, a unlt *6-m9a$dre'souhd.preééufe-level,.dB(A)'for
weighted sound level (47}, SR . Coe . :
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52, Noise-reduction can be achieved technologically at different polntss
at the source, by +echnlca||y modifying the machine or by Infroduclng
"damping" devices; between the source and receiver, by introduction of
sound-absorption or sound-isolation devices, and at the recelver, by the
use of ear plugs or ear muffs, The noise reduction at the source or between
the source and the receiver is in many cases restricted by economic .
consideration, and in several occupations It has been found that the use
. of ear muffs provides the best practical solution., Although ear muffs

may reduce nolse by as much as 40 dB if properly worn (52), they are often
annoylnq and uncomfortable to wear, :

53, Ex+ernal noise from indus+rla| plants is generally small, and few
residents near the plants are affected, However, an occupational activity
that has a major impact on the general population Is construction. - Large
numbers of passers-by, as well as the people -In dwellings and offlces located
near construction sites of buildings, subways, etc., complain about the
noise -generated by this activity. In the United States of America, some

15 per cent of the population live and work in the vicinity of construction
sites. Passers-by are estimated at some 24 billion encounters per year.

It has been estimated that as a result of construction activities, speech
communication |s severely degraded for about 300 million man/hours per week
and the risk of moderate hearing damage Is present in about 10 million

- man/hours per week,. primarily in passers~by. Speech interference (due to
exposure to more than 60 dB) occurs additionally for as many as 10 mill!on
man/hours per week (53),

54. Background noise {or ambient noise) is determined by the environment
of the dwelling. Street and aircraft noises are the most common determinants
- of background noise, but construction and human noise, for example a school
yard or a market, can also be important. The type of community generally
determines its environmental noise. For example, rural areas tend to be

" quieter than urban areas; wealthy communities are quieter than poor ones.
Background noise levels vary with the time of the day, and in certain cases
can also be seasonal, thus defying simple categorization, For instance,
background sounds due to traffic tend to mask interior sounds, but when
they subside - when traffic noise Is reduced at nnghf ~ obnoxious inferior
sounds become noticeable.

55, Although the home is generally a sanctuary from damaging noise, It
contalns, nevertheless, nolse sources with decibel levels high enough to
damage hearing with sufficient exposure, that s, for many hours a day
seven days a week, as well. as many other sources that can produce severe
annoyance, Household gadgets (air-conditioners, blenders, washing machines,
coofers, high-fidelity equipment, televisions .., etc.) have dramatically
Increased in numbers in developed countries, and are now on the rise in
several developling countries. - Recreational vehicles and craft - motorcycles,
snowmobiles, all-terrain vehicles, and pleasure boats = which have grea+|y
increased In popularity in recent years, produce nolse levels at the user's
ear that are so high as to lead to Impairment as a result of prolonged
exposure,
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56. ~ Although hearing damage risk from ambient noise is much smaller than -
from occupational exposure, high nolse levels have a number of extra=auditlve
effects, Irregular noise is particularly disturbing to sleep. - Aged people,
sick people and people afflicted with psychic disturbances, as well as
‘children between 4 and 6 years old, are very sensitive to nolse, and could

be easlly disturbed during their sleep by excesslive nolses.

57. Sudden and unexpected noise has been observed fo produce marked
changes in the body, such as increased bliood pressure, increased heart rate,
and muscular ¢ontractions. Moreover, digestion, stomach contractions and:
the flow of sallva and gastric juices all stop. These changes fortunately
wear off as a person becomes accustomed to the noise. However, even when

a person is accustomed to an environment where the noise level Is high,
physiological charges occur. Cardiovascular as well as ear-nose-throat
disorders have been reported among subjects exposed to high levels of nolse
(53), Significant changes In the secrétion of hormones, and In gastric, -
physical, and braln functions, have been detected in some subjects (47).

58, That noise has psychological effects is undoubted. The question is how
these effects can be a#ssessed - and whether they lead to damage. No clear
case has been made thus for psychological damage caused by moderately high
levels of noise - the levels that would cause hearing damage to only small
fraction of the people exposed, - Irritability, tenseness, moodiness,
insomnia, fear, etc., are some of the psychological effects of exposure to
high levels of noise. Why people are annoyed and fo what degree depends
on many- factors: (i) the characteristics of the noise - intensity, time
duration, etc; (i1) in what the nolse interrupts - trying to concentrate,
watchlng television, etc; (111) personal -sensitivity to nolse - people are
more sensitive to noise not of thelr own making; (iv) personal attitude .
toward the noise source,

59, Of all presen+-day sources of nolse, the noise from surface +ranspor¢a+lon -
above all that from road vehicles = is the most diffused, In Europe and
Japan, It Is the source that creates the greatest problems. Everywhere It

is growing In intensity, spreading to areas until now unaffected, reaching.
ever further -into the night hours and creating as much concern as any other
type of pollution. Surveys carried out in the United Kingdom of Great Britain
and Northern Ireland, France, Norway, Japan and Sweden (54, 55, 56, 57)

show not only that The traffic Is considered to generate +he mos+ annoylng
kind of nolse, but that it Is often one of the most serious problems that
town-dwellers must face, The world motor vehicle population (prlvate cars
-and commerclal vehicles) rose from 100 million units in 1960 +o 200 million

In 1970 and is expected to exceed 300 miliion units by 1980 (58), To predict
what the levels of nolse from motor vehicles wlll be over the next few years
is, like all forecasts, a hazardous enterprise, which requires consideration
of a number of factors: (i) +technical evolution of motor vehicles and
progress in reducing thelr noise; (i) population and urbanization trends;
(111): economic trends and trends In motor vehicle ownership; (iv) changes

In public:attitudes toward the noise problem, In France, for example it.

has been: estimated that nofse wlll increase by 2-3 dB(A) between 1970 and

1985 (58)., It can be concluded that as a result of the Increase In road

traffic, noise levels will Increase unless preventive or corrective measures
are taken,
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60. Many countries have adopted reguiations to control maximum permissible
noise levels for the different categories of motor vehicles (see, for

_exampte, (59),(60)). However, the probiem still remains, dnd more efforts are
required to reduce the exposure to noise from traffic. This can be only
achieved by an Integrated approach, using besides legislations: (i) adequate
urban planning and road design, including use of sound screens or barriers;
(i1) sound-proofing of bulldings; (iil) traffic control, etc.

61. Annoyance to people living near alrports caused by the noise of jet
takeoffs and landings has become a psycho-physiological and economic
problem of enormous magnitude and complexity, As a result of the expansion
of alr fraffic, alrports tend to occupy large land areas with muitiple
runways, and large alrspaces for in landing and takeoff procedures, At
the same time, under the pressure of population, .communities tend to expand
toward alrports and thus to enter Into zones of higher noise, At present,
alrcraft noise affects people near airports, but an increase Int-he use

of verticle and short takeoff and landing aircraft and of the SST is llkely
to-affect a much wider population. '

6Z2. Noise not only threatens health, disturbs or annoys, but can also Impalir
the efflciency of work, damage structures, and affect the ocutput of farm
animals: although there are few data on animal behaviour towards noise,
pouitry are not adaptable to sounds, particularty to unexpected loud sounds;
noise can disrupt egg production and can affect mating (61)., These-are all
effects that result In a direct monetary cost, even though I+ may not be
measurable. 1t has frequently been suggested that nolse has an adverse
effect on worker efficiency. The hypothesis is based primarily on the _
assumption that noise is a distraction, tending to reduce attention to work
and/or increase the rate of fatigue, Numerous studies have been devised to
test this hypothesls, with ambiquous results. To estimate the cost to the
economy of whatever the overall decrease in efficiency might be is an
extremely complex and-uncertain undertaking, Yet potentlally these costs
can be very high. The total cost of accldents, absenteeism, Inefficliency
and compensation. claims due to industrial noise has been estimated in the
United States of America at $4 billion in 197 (62)., Estimates of the cost
of aircraft noise (flyover easements, which are payments to property owners
who suffer the unpleasant effect of aircraft operation, etc) varied between
$4 bifiion and $18.5 biilion for 1968 and $6 blilion and $27.7 billion for
1978 (47)., The cost of land acquisition and relocation of familles in areas
affected by noise from surface transportation has been estimated at $2.7 :
btition for an area of 268,000 acres (62),: Co

63. Since the days of the early Romans, when chariot racing at night was
prohibited, man has managed from time to time to Introduce regulations to
control community nofse. This response to the old adage "there ought to be

a law against 11" was slow in the case of community noise laws. However,

with the development of modern industrial machines, many citizens have volced
their objections to the rising environmental noise pollution encroaching on
their .lives. -#any of the laws.currently In existence, especialiy in developing
countries, were developed primarily to restrict unpleasant or annoyling:sounds
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that are not easlly measured or are difficul+t to control, These laws are
‘useful In controlling boisterous parties, unnecessary automobile horn
biowing, anlmal nolse, and the: llke,’ Typical wordlng In nuisance=type
ordlnances includes,.. such phrases as "unreasonably loud, disturbing,
unusual... unnecessary nolse detrimental to the Iife or health of any.
Indlvidual or causing discomfort or annoyance to a reasonable person of
normal sensltivity", These subjective criteria are difficult to enforce,

. since they require a declsion as to what Is unreasonable, what is unnecessary,
and who is a person of normal sensitivity. In recent years, performance
standards In zoning codes, which speclfy maximum allowable noise limits at-
fixed points, have been introduced In developed countries to strengthen
noise ordinances, Also, some laws now -place allowable noise emission levels
on transportation vehlcles, construction equipment, and other major sources
of noise in the ‘community. Environmental health criteria for nolse have
recently been formulated by WHO (63)., The OECD countrles have drawn Up a
strategy to reduce nolse through technological, legislative and Incentives
medsures (64), However, the acceptance and effectiveness of all these -
measures depend, In the flrst place, on publlc awareness of the detrimental
effects of nolse and on public co-operation. '

'V, TOURISY AND ENV FRONMENT

64. Tourism 3/, with 1ts different categories - international, intraregional -
and domestic = has become a major Industry dependent on the.continued:
availability of a number of generally renewable resources. There are certain
basic characteristics of these resources which are distinctive and which in -
turn glve a special character to tourism and its problems. First, there 15 -
the varied nature of the.resources - pleasant climate, beaches, mountain
scenery, wildlife, historic towns and villages, museums, art gallerles,
-cultural events, the way of |ife of the people, etc, Secondiy, there 1s
the geographically diffuse nature of the resources. . Certaln parts of a
country may be more generously endowed with resources and as a result contain.
the bulk of the tourism industry, but all parts of a country have tourist
resources and to a greater or lesser exfent tourlsm Is present generally - -
throughout. a country, Thirdly, tourist resources are-rarély .the resources

of the tourist industry alone ~ the terrain which as scenic landscape Is a
tourist resource is also the resource for agriculture; coastal and Inland _
waters have economic uses; historic towns and villages are homes and places -

of -work of local people, - B ' : -

, 3/ According to the definition of +he International Unlon of Offlcial |
Travel Organizations (1UOTO), which became +he World Tourism Organization (WTO)
in 1975, a "tourist" is a temporary visitor staylng at least twenty~four '

~ hours In the country visited and the purpose of whose journey can be classified
under. one of the following headings: (65) - ' '

(1) Lelsure (recreation, hollday, health, sfudy,'religion,fspor+). o
(11) Business, family, mlssion, meeting. ’ ' ’
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65. Tourlism, by its diverse and diffuse nature, Is so integrated into the
I1fe and fabric of a country that developments within the Industry affect,
for better or worse, society, the economy and the environment general ly,
The planning of tourist development, therefore,. requires a comprehensive
approach which will consider the various aspécts of tourism as they act
and interact within the industry; and tourism Itself as i+ affects, and
Is affected by, society, the economy and the environment In the national,
reglonal and local context,

66, International tourism has grown in scale from 140 million tourlst .
arrivals in 1967 to 243 million arrivals in 1977 (65, 6€), an Increase of
about 75 per cent in 10 years, and Is expected to contlnue to grow in the

~ years ahead, probably by at least 4 er cent per year (67). international

- tourist receipts 4/ showed an Increase from $18,200 million in 1970 to
$38,800 mi!llion in 1975, i.e. stightly more than double in five years, In
1977 they reached $54,500 million (i,e., 5 per cent of international trade).
It should be noted that most of this tourtsm is concentrated in Europe and
the Americas, and that about 80 per cent of it Is intrareglonal,

67. Developing countries have recently attracted an increased share of
International tourism, and are now receiving about 12,6 per cent (67),

About 25 to 70 per cent of the total International tourist . arrivals in
developing countries are Intrareglonal, although the percentage varies
markedly from one regfon to another. Domestlc tourism varies greatiy from
one-country to another; on a global scale I+ is estimated to be four times
the number of Internatlonal tourist arrivals (67). For some countries
International tourism receipts amount to a small fraction of foreign exchange
earnings, and are low in relation to the gross national product, For a few

such receipts rank as the first or second most important source of foreign
-exchange.

68. In any country, developed or developing, the tourist industry Tnvolves

a. wide range of economic activities, The tendency to under-estimate the
diffuse way in which the Industry is linked with the rest of the economy, .

and to concentrate on certain of its principal facets, has often obscured

both its costs and benefits. This is especially true in developing countries,
where conditions vary to a great extent. In particular, their physical .
and labour resources, their geographical situation, their state of economic
development and indeed their development objectives, are highly varied. Each
country must set i+s objectives, evaluate its resources and the alternative

options for-using those resources, and adapt its tourism development strategy
1o meet those-objectives., R

4/ International tourlist receipts are the receipts of countries in the
form of consumption expenditures, i.e. payments for goods and services, made
by foreign fourists out of foreign currency resources. These exclude
International fare recelpts. . (65). ‘ '



UNEP/GC.7/4 |
Page 2i - .

69, Although tourists! expenditure contributes to the national Income, i+
should.not be considered as "net" Income since a part of the foreign exchange
must account for: (a) the cost.of importing goods and services used by
tourists; (b) foreign exchange costs of capital investment in tourist -
amenitles, such as hotels, vehicles, .etc.; (c) payments due to foreign

© travel agents, royalties, etc.; (d) promotion and publiclty expenditure
abroad. Moreover, it is argued that tourist's patterns of expenditure tend
to .Influence consumer expenditure:of residents of tourlst-receiving countries.
Therefore, the overali balance-of payments contribution of the tourist
industry varies from one country to another and is generally difficul+t to
determine accurately, - -

70. Tourism has undoubtedly contributed to, and can help very slantficantly
In, providing jobs, The degree to which 1+ should be supported In any
particular country, with a view to Job=creation and at the expense of
tnvestment in other sectors, must depend on the Individual: circumstances -

and resources of that country. One highly significant characteristic of

the tourlsm industry in most countrles is I+s seasonal ity -~ the wide
difference between the high and low tourist seasons. The corresponding
variation in employment levels is, however, much less marked, The proportion
of labour that Is lsid off in the off-season varles widely from country to .
country (as does the length of the season itself), but the average appears

to be up to 25 per cent of the total employed during the peak perliod. Those
affected are principally the lowest paid and least skilled workers., There is
an increasing tendency for labour legislation to IImi+ the degree to which
seasonallty In tourist visits is reflected in employment levels,

71. There can be no doubt that the infrastructural cost of the tourism
sector constitute the heaviest burden for the country, - Infrastructural
facillities and services include ports, alrports, roads, water and electricity
supply, public health, sewage disposal and so forth, An efficient tourlsm
sector, catering principally for visitors from more developed countries, has
to provide iInfrastructural services that are comparable with those In the
tourlsts' countries of origin. Consequently, Investment on infrastructure
- Is more {ikely than is generaliy the case In developed countries to be
Incurred, primarily, to meet tourist Industry needs. - At the same time, much
“of It profits other sectors and, especially In the case of basic transport
improvements, may contribute signlficantly to higher output by those sectors.
Allocation 'of costs and beneflts to particular sectors Is then far from
‘stralghtforward, It is easier, for Instance, where a complete regfon or area
Is being developed primarity for tourism, or when a speclfic tourlism
Infrastructure,. such as a road used only by tourist traffic, is being Installed,

72, Tourlsm development may, in certaln circumstances, contribute to pressures.
on-the general level of prices. The potential overall tmpact of the S
industry on other sectors depends primarily on the scale of tourism In
relation fo national lncome, while the structure of the industry's demand
determines the areas that may be affected. The inflationary effect of -
tourism varies considerably from one country to another, Although the main
effects. are encountered in the accommodation sector, In some countries they

may extend to basic [tems (food, clothing, etc.), creating local socio-economic
problems.
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73. The main factor in determining the soclal effects of tourism is the

very presence of visitors in the country, The impact of their numbers

varies according to the size of the population and of the country or area
actualiy visited. While some areas ranking as important tourism destinations
recelve tourists numbering no more than | or 2 per cent of their populations,
a tew others recelve as many as 5 or |0 times the number of their Inhabitants,
On the positive side, it is arqued that, apart from tourism befng general ly
beneficial in improving mutual understanding, the contact involved contributes
socially to economic development by generally encouraging "development-
mindedness", This is not, of course, easily evaluated, and any evaluation

Is likely to be influenced by the view taken about what is the "correct"

path to development (see, e.q., 63, 62, 70),

74, Dn, the other hand, some soclal disadvantages may emanate from tour!sms
The "demonstration effect" may set standards for deslrable change, but the
presence of tourists in large numbers tends to encourage consumption patterns
that are often inappropriate for the population as a whole, It is chiefly
those most closely involved in the tourism industry who are led to have such
expectations, it Is argued; and they may tend, by their income levels,
expectations and life style, to accentuate social cleavages in the country,
In more general terms, it has been argued that tourism has, in the case of
many developing countries, helped to undermine social standards, through the
behaviour of tourists (71) and through the demands that are imposed by tourist
trade, The question is also raised whether a large-scale Industry, often
partly foreign~owned and devoted to meeting the needs of manifestly richer
forelgners, may cause resentment.

- 75. But such undesirable social Influences may be = and often are - produced
In the absence of a large tourism industry. Inappropriate patterns of
expenditure and behaviour can be effectively advertised and introduced
through the media and through other forms of contact with more developed
countrles, ‘ ' .

76. Like other major sectors of human activity, tourism can have both
positive and negative effects upon the physical environment. Positive effects
Include the considerable conservation measures that have ensured the protection
of physical features of the environment, of historic sites and monuments,

and of wildlife, These features are in themselves tourlst assets, whose
preservation Is necessary for the successful development of the Industry.

77, There are many specific examples of the direct support which tourism
can bring to heritage protection., In the Central African Empire, the opening
up to visitors of the Saint-Floris National Park permitted the effective
protection of the wildlife, In that the income from tourism allowed the
proper maintenance of the trails and rangers' camps, and the very presence
and movement of tourists kept poachers effectively at bay. In Benin, 1t

has been found that .the non-explaltation for-tourism of the Pendjari park
would risk destruction of the future possibility of I+s development (72).
Ina similar way, tourism can inspire or assist the preservation of the
historic heritage. The cultural herlitage that determines the attractiveness
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of a country +to—tourists-encourages the authorities to protect i+, and
because of this, the examples of cultural salvage operations stimulated
by tourlsm and sponsored by UNESCO are many (73, 74, 75), S

78. Several vllilages and health resorts were created, or Improved, for
the purpose of tourism., Examples In Britain, are the sea-side resorts of
Eastbourne and Brighton and the spa towns of Bath, Cheltenham and Buxton,
whose architectural quallty and spacious charm which have made them a
recognized part of the country's historic heritage (76). A project at
Ixtapa, on the Pacific coast of Mexico, Tnvolves not merely the creation
- of ‘a new tourist resort (complete with International atrport), but the
. comprehensive environmental Improvement of +the ad joining town, This
Improvement Inciudes the installation of water suppliies and a sewerage
system, paved roads and electricity supplies, tree~planting, coastal
‘protectlon and mosquito control, which form the basis for a marked
improvement In local levels of health, sanitation and amenity. Similar
programmes of comprehensive planning and Improvement from a starting pofint -
of tourist development are taking place Tn six tourist-destination towns
. In Tunisla; at Kotu on the coast of Gambla, at La Petlte Cote in Senegal;
and In the Kyongju province of Korea. Thls Korean project illustrates a
further dimension of the |ink between tourism and the environment, in that
the project Includes creation of a new reservolr which witl not only serve

the town and tourist development In Kyongju, but will also provide Irrigation
for nearby farming areas, . _ o

79. The counterpart to these positive effects Is the negative impact which
tourism can have on the physical environment. Tourlsm Involves the actual
movement and accommodation of people, often In large numbers, and Is thus
a major cause of transport development and urbanization, Mass tourism
necessitates the development of access roads, hotels, restaurants, shopping
and entertainment faclllities and other services, . In the process, the major
tourist sites are Inevitably transformed: at best only thelr natural
attractiveness or innocence wit! be lost, as they becoms pampered and
regulated tourist “sites", capable of absorbing and "processing" large -
numbers of fourlsts, At worst, major and often irreversible environmental
damage will be caused by a rush to build tour!st facilities on the most L
attractive sites, by speculative {and and buliding booms and by major Inroads
- into the local ecolegy through the development of tourist. infrastructure
and services. Countless hotels, roads and other facilitles provided for the
tourists ruin the beauties of the sea coast, disturb the peace of the country,
and rob the mountalins of thelr serene grandeur, In such cases, tourist
‘development can be self~destructive, In that it dastroys the very landscape.
qual ity which attracts 1+.1n the first place (77).

80, Inhabitants of hlstoric clties and old villages are often distressed
to find thelr narrow streets choked with tourist traffic, and +helr plcturesque
squares and market places turned Info car parks for visitors. Parts of the
Medlterranean coasts of Spain and italy and Southern France are conslidered
by some to have had thelfr natural charm and character brutallzed by the -
massive and standardized touritst-development; In many countrles, the bulldling
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of corniche roads has led to the ribbon development of highly scenic
coastlines (78). In lIreland, the United Kingdom, Denmark and the Netherlands,
recreational pressure of domestic tourists has caused erosion of dunes

and heavy loss of coastal vegetation, Most seriously threatened, perhaps,
are the fraglle ecosystems of some of the islands In the Carlbbean, the
Pacific and the Indian Ocean, which have recently been opened for tourlsm,
Tourlsm can also add to the pollution of coastal waters, through the Increase
of sewage disposal from tourist resorts with inadequate Infrastructure,
through oll effluents from the thousands of motor boats and cars, etc. (79),

8l.  The environmental problems connected with the development of tourism
‘and recreatlon in mountaln areas have been the sub Ject of much discussion,

It Is recognized that tourism plays a major role In the economy of many
mountain areas, but In some instances the damage to ecosystems has reached

a critical level, thus Impairing the future of tourtsm development unless . .
effectlve counter-measures are taken (79). The physical. impact consists In-.
serious detrimental effects to the mountain systems - vegetation, wlldlife,
water balance - and In the degradation of the original local communities.
Another problem is the rapidly increasing matural hazard potential due to
Inadequate planning of new buildings snd communication systems, which are
often constructed in areas subject to avalanches, lands!ldes and rockfalls.
The change from mouritain economies, based entirely on agriculture and
forestry, to economies relying on tourism and Industrial development has

been accompanied by the growth of villages and settlements, and heavy trafflc
even in the remotest valleys, Furthermore, the gradual neglect of the primary
trades has had secondary effects not only on ecological condlitions, e.g. sotl
conservation, but also on cultural-social value systems.

82, . Historlc monuments and sites constitute a particular category of man-made
resources for tourism development, They share with many natural assets the
characteristics of having a [Imited capacity which cannot be exceeded wlthout
destroying the fabric that constitute their attraction. Uncontrolled mass .
tourism is in this respect a serious threat. Damage to a number of historical
sites due to mass tourlsm has been reported in Greece, the United Kingdom

and other countries (77, 80). It Is increasingly being reallzed that careful
-management polictes are required to safeguard these assets. Experlence seems
to show that the preservation of historic quarters and sltes can as a rule -
only be viewed agalnst a background of broader planning which treats them

as Integrated parts of the whole urban and rural environment in which they
are sltuated : :

83, The foregoing analysls reveals a very compiex picture, In which negative
and positive impacts are in counterpoint to each other. What factors, then,
~ determine whether tourism's Impact on the physical and: socfo-cultural :
environment of the recelving country or area is beneficial or damaging? The
most Important factors.are perhaps: (a) the nature and the carryling capacity
of the recelving area; (b) the type, Intensity and pattern of tourlst
development; (c) the approach to planning, design and management; (d) the
ldeology and types of tourists,
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84, MWhere environmental damage has been caused by tourism developments,

it Is most often due to poor planning of Individual tourism schemes and

of the overall growth of the Industry., In some cases the growth In the
number of visitors has outpaced the development of Infrastructure and other .
faciiities, or exceeded the soclally acceptable level in relation to the
area avallable or the local population. Such damage Is ultimately counter—
productive for the industry itself. Authorities have sometimes been
Inclined = perhaps under commercial pressure, perhaps from inexperience In
tourism planning - to take a short-term or limited view of planning, with
the result that a later generation or a particular segment of society pays
an undus price in environmental damage. As for any other sector, it is the.
responsibitity of the Government and the public authorities to ensure, by
proper planning, the adoptlon of development plans, and general supervision,
that profits.for the industry are not made at the cost of environmental
loss. S ' ‘

85. A key principle advocated by those who seek a balance between tourism -
and- the_environment is that the type and scale of tourlst development and
activity shouid be refated to the carrying capactty of tourist resources
(79, 80, 81). Such an idea has. an obvious relevance to, say, the airitines
or water supply systems serving a particular tourist resort. But the-

principal applles equally to the social system and to the physicaf ~or-cuttural-

‘resources which may form the basic attraction +o the tourist. The-soclal . .
system ~ 1.e. the population and its workforce - may absorb and serve a
certain number of tourists before strains begin to appear. The physical
resources, such as beaches, ski slopes or African game reserves, may take

a certain load of tourist activity, but show signs of deterioratlion 1f that
load Is exceeded. Assessment of carrying capacity, and the balancing of
levels of tourist development and activity with that capacity, are thus
crucial means of preventing environmental damage, protecting resources and.
securing the continuance of tourism itself on a "sustained yleld" basis.

86. Tourism is no longer a marginal issue: It has become a major and
Integral part of world economic, social and physical development., Its

Impact on the physical and soclio~cultural environment is already substantial
and wldespread, and can be expected to increase.,. The prime initlative

must rest with Governments, which are 1n the best position to appreciate

The needs, interests and resources of their countries and to ensure that
tourism is kept In balance with them, But the International nature of tourtsm
and the world-wide interest In the physical and socio-cultural herltage add
an Infernafipnal dimension. This wlll take the form of cross~border _ .
col laboration between neighbouring Governments where fourist rescurces cross
national boundaries, collaboration on a regional scale, as In tackllIng
Mediterranean pollution or wildlife management In Africa and efforts on the -
global scale o help Governments in the search for.a balance between tourism
&nd environment, » .
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