CHAPTER 2

Environmental Problems

2.1 HUMAN ACTIVITIES AND ENVIRONMENTAL PROBLEMS

In the coming decades, mankind will be faced with 2 multitude of environmental
problems. Not only are these problems numerous, but they vary greatly in their
nature and in the scope of their impact. Some are widespread, others are local;some
are obvious, others involve hidden effects which become all the more worryving once
they are recognized. Simulation modelling may play a role in developing policies to
minimize these environmental problems.

Different human communities are confronted with different sets of environ-
mental problems, and, even if they had the same problems, they would probably
see them differently. This is particularly true of comparisons between developed
and developing countries. Most environmental problems of the former result from
intensive industrialization and advanced standards of living, achieved with little
regard to possible environmental effects. Although similar difficulties are now
arising in the developing nations, many of their environmental problems are
different, and centre around the need to increase food production and resource
utilization to match the requirements of a rapidly expanding population.* Some of
the more important environmental problems in these two groups of countries are
listed in Table 2.1. A number of the problems listed for developing countries in this
table are of little or no importance in developed countries; but the reverse is not
often true. It may be assumed, in fact, that problems in the first column either
already exist in the developing countries, or are likelv to appear as development
proceeds unless measures are taken to avert them. At present, however, they are
overshadowed by the problems listed in the second column.

While the problems in the developed and developing worlds may differ greatly,
these lists are not meant to suggest that the environmental problems mentioned are
peculiar to one or the other group of countries. Some of the worst atmospheric
pollution is found in rapidly developing cities of the third world; rural depopulation
is a problem in Australia as well as Peru. Nevertheless, these same problems may be
viewed or dealt with differently, depending upon the siate of development, the
institutional and political systems, and the economic capability of the nation in
question.

Finally, there are environmental problems which threaten all mankind alike,
although often they are poorly recognized. Even if perceived, It is difficult, if not
sometimies impossible, to generate international consensus on possible solutions.

*They were considered in detail at a symposiem held in Nairobi, Kenya, in 1974 (SCOPE,
19742, 1974b).



TABLE 2.1 Important Environmental Problems in Developed and Developing Countries in Connexion with Different Fields of Human
Activity

Developed Countries Developing Countrics

. FOOD PRODUCTION

effects of strategies for planting, fertilizing, pest control, effects of strategies for planting, fertilizing, pest control,

irrigation and storage. irrigation and starage.

development of unstable, monocultural systems. effects of introducing fertilizers, pesticides, and mechanized
— reliance on energy-intensive practices, methods,

elfects of land allocation for crop types and/or grazing, spreading ol weeds and pests through the introduction of new

soil erosion and problems of water use, crop varietics.

effects of “slash and burn’ practices, and of clearing scrub.
soil deterioration — crosion, salinization, witerlogging.
desertification of arid lands, resulting (rom overgrising or
unwise clearing and cropping.

2. USE OF FORESTS

environmental impacts of planting and harvesting strategics. — forest destruction,
— environmental impacts of disease and pest control, — poor forest management resulting in undesirable changes in
— conflicts in providing for habitat preservation, recreation and species composition,

multiple usages, including (oresis a5 energy sources,

3. PATTERN OF LANID USE

environmental effects of land allocation policies for cilies, elfects of dense urban seltlement — disease, sewape, pollution,
waste disposal sites, agriculiure, forests, transportation, ele.
natural and recreational areas, ete. - untimely exploitation of non-rencwahle resources,

- problems of settlement on Mood plains, geologically - environmental results of land tenure systems leading (o
hazardous areas, ete, fragmentation.

« spaoiling of land by extraction industries (oil pipelines, strip - penetration of little known areas, and resultant transport of
mining, slag heaps, ete.) and lack of adequate measures of disease, exotic species, elc,
control,

- long term effects of various land uses.



‘aspasip put sapiansad jo woryeaodsue
CEIENLSYD 20R1) :I'!];Iqll.l.ﬁs: J8 UGr ampoaju
“ucpanpogd poog puet Sjaadond fgapesyg we ey pod jo o ordon

iy

TVEOASIO LSV M ANY NOLLOTTIOH "9

EPOOT] IO XTI
RIS

pun uorsodurod 108 u SauRy PUE CSISEISIP U] ASEALI 4O
wonanpoau Juppnia swapEss eonudan aau jo s1aag)e asiape
sanpddng agmm jreng s suaggoad

TILALLA) ] FAS UG 10 ARSI

Arpenh pue £inuenh u) 101 Jo S10RIEATR [0 SAI SR

UL R LT T RTEILE RN F TR LT L] ﬂiﬁtdil!!- waay ﬂl.ll.‘.l| e paogs
waijddng saaem
o pus Fuiogs Sdurdop@aap jo spdun pEpuasiomaga

ATNddS HELY M s

uolanpord [RIn)naiEe pue [Esnpul jo s[paa) pastaaau

uoddns o1 AZ@ua jo saipddns Burdoaap yus paieosse s1oedwn -

‘jany s& Sunp puE [EOMEYD
J0 O8I 0) anp (10§ JO USHIEIOUAIap pun sjuaini jo ionajdap

(7210 "UDSNg B[N CIBJOS]) S300N0S Paaoldiun jo juat

~dofaaap a1 ul sawn) e pue (o ‘uoneiopdys apeys o fages
IR sa00n0s AR1AUa MAL WO JO SPIBZEY [BIUIIUO AL
EAFAIIE WOISSIUSURL) PUT UOLRIO||T

faifeios fuononpodd s pajeiaosse spord wn R usnna A
sanbiugas uoneaasuod fAaua ydope o) amng punr ‘Suag

JO PEDPUEEE JAISEA-AFIa0D U ydnoag) asn LHIa00 a8 K0

SO CUNY NOLLONUOHNd ADMANT '+

satpuna,y durdojaaag)

sauunoy padojasag]

(panunjuoa) [T AIAVL



pollution impacts of traffic patterns.

thermal effects of power plants,

eflects of wealther modification elforts,

trapping of terresirial radintion by gases; effect of changes in

orone layer,

depletion of solar input by particulates. sanitary and pollution problems of villages.

- air, water and land pollution are all increasing as the process of
urbanization and industrialization get underway. Furthermore,
they often pose special problems becanse of inadequate lead-
time and preparation,

Warer
pollution by municipal sewage and industrial waste,
eutrophication of freshwater bodies from sewape and
agricultural ranolT Gincluding intensive animal production
arcash.
thermal pollution by power plants,
contamination of ground waler reserves by underground
disposals, percolation from landfill, etc,

- maring pollution by oil discharges and spills, and hazardous
waste disposal,

Lanel

— uncontrolled crosion.
impacts of landfills and other above-ground disposal sites,
irresponsible disposal of iter by individual citizens.
Teaks Crom underground disposal of hazardous wasles,

T, SOCIAL LIFE

- papulation density problems, prablems of intensive urbon migration and settlement.
— excessive noise. rural depopulation,
— impacts of social attitudes and consumer preference,
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Among them are:

— possible long-term climatic change (in average, trends and variability) which
may be associated, for instance, with increasing consumption of fossil fuels;

— exhaustion of non-renewable resources;

— changes in populations of animal and plant species. including extinctions and
exotic introductions;

— possible changes in atmospheric transmission of radiation — for instance,
through use of aerosols and supersonic aircraft.

Lack of familiarty with the scientific and technical means to solve environ-
mental problems leads some developing nations 1o sssume that environmental
management implies that their further growth in energy and materal demands must
be controlled and that their rate of development may be restricted. That the
developing nations can expect their materal demands to grow, and their
consumption of energy and matter to increasz, goes without saying. While this
growth proceeds, though, modem methods should be applied to reduce or to
eliminate the potential damage to local and global ecology. The errors made by the
developed nations which have led to the present concern must be correctad;
meanwhile, the developing nations should avoid falling into the same errors.

2.2 DIFFERENCES IN OUTLOOK ON ENVIRONMENTAL PROBLEMS

In addition 1o differences between developed and developing countries, there are
contrasts in perception of the prevailing problems between different nations and
between sections of the population within single nations. For the general public, in
the three-quarters of the world that is overcrowded and underfed, the prime
environmental problem is simply the pressure of the population on the supply of
food — pressure which accentuates day by day as population increases more rapidly
than the ability to produce food. This situation is probably perceived less as a
collective crisis than as a life-or-death struggle on the individual level. To those
living in wealthier countries, in contrast, the smarting of their eyes from air
pollution, or the fact that they can no longer swim in their preferred lake now that
it is contaminated with industrial wastes, may loom as their most important
environmental concern. By and large, the general public in aff countries take a
short-term outlook on snvironmental problems. Long-term expectations catch the
popular attention only where they are given prominence in publicity. Otherwise, an
individual's foresight is generally limited to davs or weeks, and to environmental
features directly affecting his own life.

Decision-makers in governmental bodies vary in their outlook on environmental
problems according to the position they occupy. Politicians subject to re-election
by popular vote, however clearly they may themselves perceive longer-term
problems, must give their main attention to those environmental problems which
are most prominent in the mind of the electorate: consequently the time-scale for
politicians is too often limited by the next election. Decision-makers in the pubiic
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service may have longer-term views of environmental problems, particularly if their
positions are such that they are likely to remain in contact with the same problems
over an extended period. As a result, long-term responsibilities in the environmental
fleld will often fall on their shoulders. They need, however, to balance the
environmental effects of the decisions they make against economic, social, and
other impacts, and to take into account political pressures that exist or are likely to
develop.

Private corporations whose decisions affect the environment may operate on a
time-scale similar to the permanent public service; however, their motivations are
different. If they take into account the ways in which their decisions may affect
the environment, they usually do so only insofar as these effects may modify public
opinion or governmental action, or otherwise influence the profits and work of the
corporation. Conversely, effects from which there will be little or no feed-back to
the corporation’s affairs are likely 10 be given little attention.

Any decision-makers who are in the public eve, whether in private corporations
or in government, and whether elected or appointed, must take account of public
reactions to their decisions. Among the problems which may confront them are the
activities of *action groups’, usually local but often vociferous and even aggressive.
Such ‘action groups’, however sincere, are almost ex hvporhesi partisan in their
approach to environmental guestions, and consequently may hamper decision-
makers in arriving at the most appropriate decisions, which gre nearly always a
compromise between diverse interests,

The way in which a decision-maker perceives the environmental problems with
which he is confronted may be a crucial factor in the decisions reached, and the
appropriate degree of balance is not easy to achieve. The problems affecting the
environment and their solutions involve physical, chemical, and biological pro-
cesses, technological developments, social consequences, economic progress, legal
aspects, political rules, and ethical and aesthetic values. While some of these diverse
fields are subject to quantitative evaluation, others are limited either to qualitative
estimates or purely emotional reactions. Even if a decision-maker has some relevant
expertise, it will inevitably be limited to a part of the subject-matter affected by his
decisions. He cannot have detailed personal knowledge of all relevant fields. The
way in which he perceives the situation with which he is confronted is consequently
of great importance.

Scientists generally view environmental problems on a longer time-scale than
that of the decision-maker, However, their focus is narrower, since the training and
carter structure for scientists do not usually encourage them to become familiar
with subjects outside their own area of expertise. Thus, the physical scientist may
concentrate solely on climatic change, while the biologist is more interested in the
fate of endangered species. The economist may concern himself with the allocation
of money values to environmental parameters, and the social scientist is likely to
give more attention to the problems of the population explosion, high density
housing, or rural depopulation. At present, means for encouraging interaction
among these disciplines tend 10 be poorly developed.

There is no absolute measure for the relative importance of different
environmental problems. The views of all groups, from the public to the scientist,
from the least to the most highly developed country, are all relevant within their
own frame of reference. If is not the responsibility of the environmental scientist or
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modeller to try to reconcile or resolve these differences. Rather, he should see his
role as the determination and clarification of all likely consequences of any action
that may be contemplated. It is in this context that the main value of simulation

modelling in the environmental field lies. If causal chains and networks can be
established in complex systems, simulation modelling is a tool whereby these
interconnections can be explored. Hence, the effects of modifying one part of the
systemn can be discovered and related to the consequence for other, more remote,
parts. This gives one a better understanding of the dvnamics of the system, and thus
enables one to predict the results of proposed actions, and to select that action
which seems to be most desirable among a set of possible options.





