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CEPAL REVIEW No. 44

Industrial
and urban
pollution:
policy options

Herndn Durdn de la Fuente*

This atticle reviews the conditions that must be fulfilled
by the countries of the region in order 1o tackle and solve
their growing problems of pollution from Industrial and
urban wastes, and the role that should be played in this
by indusiry, seience and technology is analysed. The in-
dustrial pattern of the region is compared with that of the
developed countries and its specific structural shortcom-
ings are indicated. These lie fundamentally in the insuffi-
clent development of the most sophisticated industrial
branches —metal products, machinery and transport
equipment— and of the scientific and technological fa-
cilities normally linked with them. In the developed
countries, technological solutions and the production of
the equipment needed to solve the problems of contami-
nation are specifically focused on these Industrial bran-
ches and their technical and scientific  base.
Consequently, as a path to be followed by the countries
of the region, it is proposed that emphasis should be
placed on the industrial development of these branches
and also of the endogenous scientific and technological
base connected with them. Economie, scientific and tech-
nological co-operation and integration between the coun-
tries of the region is also suggested. Through this
approach, the larger and more advanced countries, which
already have a certain capacity for developing anti-
pollution technologies and equipment, should find a
broader market in the region for sustaining this develop-
ment. Progress in these siructural conditions will facili-
tate the application of cffective policies against industrial
and urban pollution, instead of the inadequate policies so
far applied, while it will also permit the region to take
advantage of this challenge to develop its indusirial,
scientific and technological capacity, which is a factor
intimately linked with development.

*Expert in the ECLAC Environment and Human Settle-
ments Division,

Introduction

When levels of industrial production were low and
there was ne excessive urban concentration, the
management of urban and industrial wastes did not
represent a problem, or, to put this in more subjec-
tive terms, such a problem did not appear to exist
because the population did not understand that the
growing amount of contaminants could endanger
their health or that the deterioration in their envi-
ronment would prejudice their quality of life.

As the perception of the population has
changed and they are beginning to press for im-
provements in the quality of the environment, it
has become clear that there are efficient techno-
logical solutions for reducing the current levels of
contamination and that the problem is connected
with development options and, above all, decisions
of a political nature.

The technological solutions are not neutral,
however: some of them can alter the lifestyles of
the population, others may affect economic devel-
opment itself by absorbing greater resources, and
in some cases they may prove to be unsuitable be-
cause they were conceived for other conditions.
For this reason, the selection of the technology to
be used plays a decisive role in sectoral policies,

In developing these views, a central thesis was
confirmed: both the solution of the health prob-
lems caused to the population and the maintenance
and improvement of the ecosystems of the region
are the responsibility of those who cause the dis-
turbances (the principle that the originator of the
problem is automatically responsible). The effec-
tive reduction of levels of contamination involves
changes in the production patterns of the industrial
sector, which must modernize its activities by im-
proving its levels of productivity, raising the inter-
national competitiveness of its products, and
investing in creativity, intelligence, engineering,
organization, planning, science and technology.
This approach to secking a solution is actually of
benefit to industrialists, as it improves the profita-
bility of their activities and opens up possibilities
for new business. In order for this process to take
place, however, it is necessary that the relevant
public bodies should combine demands (taxes,
monitoring, control measures, legislation, etc.)
with incentives (credits, tax differentials, etc,).

The region has before it the challenge of tak-
ing advantage of the experience of the developed
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countries in order to create its own technological
options (in the light of the specific characteristics
of the pollutants involved) and generating an in-
dustrial base capable of implementing these op-
tions. These tasks involve the whole of the region,
which is why the final proposal made here is to
promotc concrete regional co-operation activities.
In section I of this paper, Latin America’s in-
dustrialization pattern is compated with that of the
developed countries in order to draw conclusions
on the contamination generated by the seclor and
the region’s possibilities of progressing towards a
solution of this problem. Section II examines
possible solutions, and il is secn that these can
form the basis for new industries, investments,

jobs and other components of development. Sec-
tion M1 analyses the formulation of anti-pollution
and environmental protection policies, the difficul-
ties and factors involved, the various strategies
used and other ¢lements, illustrated with examples
from countries which have made more progress in
this field.

Finally, this paper takes into account the ex-
perience built up by ECLAC in this field within
the conceptual framework of a recently initiated
project on policies for the environmentally appro-
priate management of urban and industrial wastes.
This project is being carricd out with the support
of the German Co-operation Agency, Gesellschaft
fur Technische Zusammenarbeit (GTZ).

Environmental features of industrial development

1. Background

It may justifiably be said that up to the carly
1970s, the industrial and technological develop-
ment which was taking place in the world, while
offering a growing volume of increasingly sophis-
ticated goods, was also capable of causing scrious
health problems to workers and to the population
in general, as well as causing deterioration in the
cnvironment. Albeit commensurately with the dif-
ferent degrees of industrialization, lhe ill-cffects
were equally serious both in the most highly indus-
trialized countries and in the Third World, includ-
ing Latin America. Since then, the experience of
the industrialized countries has shown that, with a
cohercnt national development policy, industry
can also generate suitable technology and equip-
ment for reversing the negative effects of this
trend. The developing countries are also secking
solutions, albeit slowly and timidly. However, they
do not always themselves generate the anti-pollu-
tion technology and equipment they need. Why is
this? What features of industry in these two groups
of countries are responsible for these differences?
What kind of industrial development is necded in
order to avoid the ill-effects referred t0?

The answers to these questions are to be found
in a comparative analysis of the development of

the two groups of countries, designed to identify
the factors which make possible this advantage
and thus suggest the direction in which the structu-
ral changes in the countrics of the region should be
oriented.

2. Latin America’s industrial development
pattern compared with the
rest of the world

Latin American industry accounts for a litile over
5% of world production. A rapid review of each of
the industrial branches shows which of them are
over this percentage and which of them are under
it.! Those branches which are over the 5% level
may be said to represent the dominant develop-
ment stylc of the sector, while those that arc under
it represent a non-dominant slylc.2

' Branches classified according to the International Stand.-
ard Tndustrial Classification (1SIC), Rev. 2, at the (hree-digil
level.

¥ The analysis was based on stalistical information pro-
vided by ECLAC.
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This latter group (that with a smaller share) is
made up of the following industries: printing and
publishing, industrial chemicals, metal products,
non-electrical machinery, electrical machinery and
transport equipment. The first of these industries is
linked with the degree of diffusion of knowledge,
which constitutes a further index of the develop-
ment and improvement of the cultural resources of
the region. The chemical industry and all the
others classified under the metal products and ma-
chinery branch have dynamic effects on the econ-
omy as a whole and assist in providing the
capacity needed for proper management of indus-
trial and urban wastes.

It is worth noting that, in rclative terms, the
region has a higher proportion of polluting indus-
tries than would normally correspond fo it in line
with its share in world industry. Of these indus-
tries, oil refineries and chemical plants (ISIC 352)
are the most important, followed by beverages, to-
bacco (which has direct and indirect harmful ef-
fects) and basic industries.

If we look at the evolution of the industrial
sector in the region in the second half of the twen-
ticth century, the first thing that is noted in general
terms is the decline in growth rates after the 1970s,
which became even more marked as from 1980,
and the second point is that growth shows big dif-
ferences between countries. According to ECLAC
data, between 1950 and the mid-1980s Uruguay in-
creased ils industrial production by a factor of 1.9,
while Argentina and Brazil did so by factors of 2.8
and 12.6, respectively.

The region’s structures of production have
undergone substantial changes over the last 30
years, and this undoubtedly raises new challenges
with regard to the management of industrial pollu-
tants and their environmental impact. In the large
countries of Latin America, with bigger domestic
markets (Argentina, Brazil and Mexico), the situ-
ation is more reminiscent of recently industrialized
countries than of the countries of the Organization
for Economic Co-operation and Development
(QOECD), while in the medium-sized (Chile, Co-
lombia, Peru and Venezuela) and small countries
(the remainder) the proportion of industry ac-
counted for by non-durable consumer goods amply
exceeds any of the cases in question.

The relative importance of the intermediate
goods industry in the region is not very different
from its importance in the OECD countrics and the

recently industrialized nations. This sector is of
greater relative weight in the domestic markets of
the three large countries than in the smaller coun-
tries. Furthermore, in the large countries this share
is tending to increase, while in the small nations it
tends to stagnate. This situation is explained by the
fact that in the latter countries the basic oil refin-
ing and cement manufacturing industries were cs-
tablished in mid-century, and there have not been
sujtable conditions for going on to higher levels of
demand which would justify the expansion of the
sector. It may be noted that these industries are
serious sources of pollution if not run efficiently.

If we look at the changes in the share of each
of the scctors in the industrial product (the gross
domestic product of manufacturing) it may be seen
that the changes which have taken place in the sec-
ond half of the twentieth century have given the
intermediate goods sector a greater relative share
than that of non-durable consumer goods. While
the latter have remained important, they have
shown lcss dynamism than the former, and still
less than the metal products and machinery seclor.

The intcrmediate goods sector of the region
covers various industrial branches whose relative
weight in respective world production exceeds that
of manufacturing as a whole: this is particularly so
in the cascs of wood, paper, other chemical pro-
ducts, rubber, ceramics, glass, cement and lime,
and iron and steel. At the same time, this is the
sector with the greatest and most varied harmful
effects on the environment, so that proper manage-
ment of pollution should be given particular im-
portance in it.

Finally, mention must be made of the sectors
of the metal products and machinery industry pro-
ducing consumer durables and transport equip-
ment. There has been much talk of the technical
and economic importance of these production acti-
vities, both for development in general and for the
possibility of creating an endogenous technical
and industrial nucleus capable of ensuring non-
polluting industrialization,

In the Latin American countries, the situation
of this sector varies considerably. In Brazil, for
example, it is of great importance. The share of the
consumer durables industry in the industrial pro-
duct, though less than in the most highly de-
veloped countries, is very similar to that of a
recently industrialized country such as India, and
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higher than that of the Republic of Korea. In Ar-
gentina, its share is smaller and there has been
some slackening in the tendency displayed by that
country in the 1960s, which was characterized by
strong development of the metal products and ma-
chinery industry in general, wilh activities which
were competitive even at world level. In most of
the small countries, the sector displays a weakness
which gives rise to concern about the possibility of
cosuring future development of the anti-pollution
industry.

It may be concluded from this comparison be-
tween the industrial patterns of the countries of the
region and those of the most highly developed
countrics that the industrial sector is of significant
relative weight in the region, where the most high-
ly polluting industries, and those producing toxic
and dangerous wastes in general, have reached a
level of development which confirms what is
known about their tendency to cause environmen-
tal deterioration and increasing heallh problems
for the population. It may also be assumed, at this
level of aggregation of the analysis, that the nu-
cleus which could be expected to serve as a basis
for the creation of technology, the production of
anti-pollution options and better management of
pollutants has a level of development directly pro-
portional to the size of the countries and their de-
gree of development, displaying a disquieting
weakness in the region. For this reason, from the
environmental standpoint horizontal co-operation
and economic integration are essential for the
countries with smaller domestic markets.

Unless suitable policy measurcs are adopted,
two types of effects may be expected: i) there will
be no technological response to the environmental
problems caused by the industrial sector, so that
the present levels of environmental deterioration
will be maintained or increased, or ii) the response
will be on the basis of technologies from abroad,
without any endogenous scientific and technologi-
cal development. In other words, if the present
inertia persists, either the region will continue to
move towards environmental collapse, or yet an-
other opportunity for trying to break the vicious
circle of dependence will be wasted. Policy
measures alone, of course, would not be sufficient
to ehsure industrial development or the creation of
an endogenous technological development nu-
cleus.

Thus, it may be concluded from this rapid
comparison of industrial development patterns that
industry in the region has reached levels of devel-
opment which endanger the preservation of the en-
vironment, while it lacks the more dynamic
branches that could ensure the correction of this
structural weakness,

3. General background on the population
and urban development of the
countries of the region

In order to supplement the foregoing analysis,
some background information on the population of
these countrics is called for. There are two reasons
for this. Firstly, at this level of knowledge of in-
dustrial development it is obvious that its main
support base is the domestic market: there are no
known successful examples of industrialization
which have based their growth on the external
market without first of all having strong support
from the domestic market. Some examples from
Europe show that market integration can make up
for some objective weaknesses of countries with
only small populations. At the same time, empiri-
cal experience confirms that the size of the domes-
tic market depends not only on the number of
inhabitants in a country and the degree of openness
of its markets, but also on income distribution
(Fajnzylber, 1990). Secondly, urban development
means urban wastes, and in order to avoid their
harmful effects on the environment it is necessary
to take joint action with the industrial sector along
the lines already indicated.

As is clear from various studies, the degree of
industrialization —understood as the sharc of the
industrial gross domestic product in the global
gross domestic product— is closely related to the
size of the population. Thus, in general terms and
for similar levels of per capita income, the greater
the population, the greater will be the share of in-
dustry in the product. It is also clear that a similar
rclationship tends to exist between per capita in-
come and the degree of urbanization, Both these
trends follow the development pattern of the in-
dustrialized countries. In Latin America’s case,
however, there is an unusual fact: the degree of in-
dustrialization is not always directly related to the
degree of urbanization, This is so, for example, in
Brazil, where severe social inequalities persist in
spite of the high degree of industrialization



INDUSTRIAL AND URBAN POLLUTION: POLICY OPTIONS / /1. Durén de la Fuente 129

reached. In the long term, however, the disparities
with the degree of urbanization should tend to
diminish.

The region displays a large number of special
features. Quite apart from the heavily recessionary
situation of recent years, it may be noted that in
spite of the levels of industrialization reached by
Brazil in recent decades, the development of the
Brazilian domestic market is still only slight com-
pared with that country’s population. In other

words, the differences between the size of the
populations of Argentina and Brazil, for ¢xample,
are not always reflected in the levels of consump-
tion of many industrial goods, because of the more
unequal income distribution in the latter country.
The same conclusion can be drawn from the ana-
lysis of other cases, thus showing how important
equity is for these purposes. The generation and
treatment of domestic wastes will inevitably be
strongly influenced by this factor,

Towards an industrial solution of the problem of pollutants

1. Economic aspects

Contrary to what was believed until recently, there
is no proof that an environmental protection policy
has any adverse effects on business and industrial
development. Indeed, leading authoritics on the
matter believe that environmental pollution control
is an important source of new business, particular-
ly in hydrocarbon processing, which in 1985 ac-
counted for only 12% of the US$3 billion of new
plant construction. In the Federal Republic of Ger-
many, US$50 billion was spent on environmental
control during the 1971-1980 decade. The Govern-
men’s current programme to remove sulphur diox-
ide and nitrogen from power station wastes has
created a new market worth about 20 billion Ger-
man marks during 1986-1990 (Whitaker, 1987, pp.
1-2). These ¢lements suggest that the anti-pollu-
tion industry could become an important source of
industrial and technological development for the
rcgionﬁ and this fact should be duly taken into ac-
count.

Likewise, “According to QECD’s figures, the
impact of environmental measures on the growth
of GNP has been very limited, with control
measures bringing about a slight increase in econ-
omic growth in the short term. In the longer term,
the economic impact of such measures might be
slightly positive or slightly negative, according to
the specific circumstances in the country con-

* This topic is dealt with in greater detail in Durdn, 1988.

cerned ... In the United States, the benefits of air
and water pollution control had been estimated at
1.6% of GNP in 1978".*

From the above information, it is obvious that
the problem of contamination and wastes can no
longer be considered solely as an economic
burden. It is clear that the action taken to solve
these problems gencrates activities which, because
of their complexity and interest, act as a stimulus
for development and may give rise to a new virtu-
ous circle of growth in which technological devel-
opment, the production of capital goods, increased
employment, and the reduction of pollution are all
linked together.

In previous studics it has been indicated that,
if the example of United States industry is applicd
to the region, it may be estimated that the new in-
vestment needed in order to avoid the harmful ef-
fects of industry alone averages some 10% of the
capital invested in that sector.” Naturally, if the
measures were applied in advance and not after the
fact. these percentages would tend to go down,

Before going further with these reflections, it
is worth seeing in greater detail what happens in
the case of some specific solutions.

4 Statement by Erik Lykke, Director of Environment of the -
Organization for Economic Co-operation and Development
{OFCD), at the World Industry Conference on Environmental
Management (Versailles, 1984), quoted in Indusiry and Envi-
ronment, Special Issue No. 5, 1984, Nairobi, United Nations En-
vironment Programme (UNEP), pp. 3-4.

* See, n this respect, Durdn, 1981.
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2. Devélopmenr of new technological and
production activities as a result of the
problems caused by industrial pollutants

It is difficult to estimate the magnitude of the
problem of toxic pollutants in the region and the
solutfons applied to deal with them. There are
some interesting experiences, however, which
would not demand special processes if applied in
-the region.

Thus, for example, in the cement industry
toxic wastes can be dealt with as part of the nor-
mal production process, since the clinkering tem-
peratures of around 1 500° C at which the rotary
kilns ¢perate are considered more than sufficient
to eliminate some pollutants. In a Norwegian ce-
ment factory, it was estimated that the investment
needed to incinerate 20 000 tons of dangerous
wastes per year would be approximately
US$2.5 million. The annual operating costs would
be US$365 000, while the increased production
costs would be US$400 000. These figures take
account of the increased shutdown time for main-
tenance of the kilns and dumping of electrostatic
precipitator dust, owing to the higher concentra-
tion of inorganic chlorides. They do not include in-
creased liability insurance costs, however, since it
seems likely that the burning of waste in a cement
kiln will not require increased cover. The annual
income from the charges made for the incineration
services was calculated at US$980 000, while the
annual fuel savings were estimated at 16 000 tons
of coal or 10 000 tons of petroleum (Viken and
Waage, 1983, p. 78). It may be noted, in this con-
nection, that cement industries exist in all the
countries of Latin America.

In spite of the experience acquired, it is ob-
vious that the problem of eliminating this type of
pollutants has not yet been solved. In addition to
technological policies based on successive advan-
ces towards the achievement of endogenous devel-
opment, suitable control policies, instruments and
regulations are needed. For this reason, it is worth
referring once again to the Norwegian experience,
in which it was stated that: “A scheme of direct
State grants covering 66% of investment costs and
34% of loans has been extended. Selective econ-
omic assistance to increase collection of specific
types of waste will not be introduced before ex-
perience with various regulatory actions and col-
lection sites is gained” (Viken and Waage, 1983,

p- 78). Furthermore, it would appear that the
general policy being followed in many countries of
the region is to progress on an industry-by-indus-
try basis, analysing each case separately.

Thus, solutions are not only connected with
the search for specific techniques, but also with ac-
tivity regarding the endogenous technological de-
velopment nucleus and specifically the promotion
of the various design engincering specialities.
Some comments made by Whitaker in 1987 illus-
trate what we have just been saying and make it
possible to gain a clearer idea of the mechanisms
involved:

a) “The business strategies presently being
followed ..... focus on financial engineering tech-
niques, although cost minimization programmes
and the application of new technologies also play a
key role in them”.

b} “The present annual worldwide investment
volume in new industrial plants is estimated to be
in the range of US$150-200 billion ...... In 1984,
plant engineering firms based in the United States
accounted for nearly 40% of the world market, fol-
lowed by Japan (over 20%), the Federal Republic
of Germany (13.5%) and the United Kingdom
(11.4%)",

<) “In terms of increased business volume,
lapanese engineering contractors have expanded
most rapidly during the past decade. Their share of
the world market rose from 2% in 1977 to 12% in
1980 and over 20% in 1984, largely at the expense
of United States contractors, whose share of the
world market declined accordingly. In the view of
Dr. Lothar Jaeschke, the success of Japanese firms
can be ascribed to their readiness to accept large
risks while offering low prices”. (Whitaker, 1987,
pp. 1-2).

The problem of wastes is clearly just as much
industrial as urban. This has been clearly under-
stood in the developed countries as a result of ob-
servation of what is happening in the Third World.
Among the most noteworthy observations is that
contained in an article on the pollution of the Love
Canal, in the south of Taiwan, and also of the en-
tire region, which has been characterized by rapid
industrial development. The estimated cost of
merely cleaning up the Love Canal at Haohsiung
comes to hundreds of millions of dollars. The task
has attracted the interest of United States business-
men, who have offered all kinds of equipment,
from enormous electrostatic precipitators and
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sophisticated waste incinerators to delicate and
sensitive monitoring instruments (Sease, 1987).

Robert Mcllvaine, a consultant to Northbrook
I11, estimates that the figures involved in tackling
the problem of atmospheric pollution in the world
market will be of the order of US$13.6 billion in
1997, of which over half will be invested outside
the United States and Europe. David Haines, an in-
ternational sales executive of the Westinghouse
Corporation, has stated that Taiwan plans to build
23 waste incineration plants at a cost of over
US$100 million each. The Republic of Korea is
engaged in talks on the construction of some 15
plants. India’s ambitious energy plan for the com-
ing years will cost some US$15 biltion, a consider-
able part of which will be devoted to the reduction
of atmospheric pollution,

Once again, the United States Government has
acted in support of the external trade activity of
that country’s enterprises through the State Depart-
ment’s Trade Development Program. This depart-
ment considers that the export of equipment for
reducing contamination is a promising line of
business, and it has budgeted over US$2 million
for seminars and feasibility studies in various
Asian countries (US$900 000 for Taiwan and
US$500 000 for Malaysia and Thailand). The link
between technological and production develop-
ment is nothing new in the Government’s support
policy, which finances consultants and engincers
who can make an important contribution to the
penetration of new markets: it is considered that if
they can win contracts to identify the contamina-
tion problems and propose solutions, those solu-
tions will be built predominantly around
equipment manufactured in the United States,
rather than in Europe or Japan (Sease, 1987).

3. Industrial management of urban wastes

Since there are no detailed reports on the ways in
which wastes are eliminated in the region, it is
necessary to have recourse to other information, A
preliminary idea in this respect can be gained on
the basis of what is happening in the United King-
dom. In that country, the method most frequently
used in the early part of this decade was the treat-
ment of wastes in sanitary landfills. More sophisti-
cated processcs were less prevalent then, and still
are (Durén, 1988). No information is available on
what this means in terms of environmental dete-

rioration, but there can be no doubt that that
country’s expetience, especially after the unfortu-
nate events due to atmospheric pollution in Lon-
don in the 1950s, has generally been better than
that of our own region.

The sanitary landfill method of treating do-
mestic wastes does not rule out the recycling of
some of the products contained in them. In the less
developed countries, however, the rubbish is not
only less abundant in per capita terms than in de-
veloped countries but also has a physical and
chemical composition which makes it of low ca-
lorific value.,

In Santiago, Chile, for example, the calorific
value is less than one thousand kilocalories per ki-
logram of refuse, which means that it cannot be
autocombustible in an incineration process except
by spending large amounts on external energy.
Moreover, the products capable of being recycled
-many of them of higher thermal value- never ar-
rive at the refuse dumps, since veritable armies of
scavengers from the poorest sectors search for
them and take them away from the households in
the sectors which generate most refuse, This does
not happen in most of the cities of the developed
countries, where the refuse is more abundant and
more autocombustible. In order for the organiza-
tion of a landfill to be effective, action is required
which involves a typical challenge of an industrial
nature. It may be noted in this connection that in
Santiago, Chile, the production of methane gas
from landfills has made it possible to replace up to
18% of the commercial piped gas, and it is hoped
that this figure can be further improved with some
technical advances.

In Rio de Janeiro, successes similar to those
described above have been registered. In short,
landfills with domestic refuse could become an in-
teresting energy source for quite a few industrial
processcs.

In the United Kingdom, licensed landfill capa-
cities range between 10 000 and 200 000 tons per
year: considerably more than the maximum capac-
ity of a typical incineration plant, which can only
handle about 20 000 tons per year (Pearce, 1983).

It is estimated that the United States produces
54 million tons of dangerous wastes every year,
and approximately 80% of these are eliminated in
landfills. The Eckhardt survey, carried out in 1979,
concluded that between 1950 and 1978 a total of
54 of the biggest chemical companies in the
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country had eliminated 93% of their wastes on-site
in their own facilities. Landfilling, land treatment
and sutface impoundment accounted for 84% of
the wastes; deep well injection, 10%, and incinera-
tion, 4%.

The total volume of dangerous wastes of in-
dustrial origin produced in the member countrics
of the European Community (EEC) is between 15
and 20 million tons per year, of which approxi-
mately 7 million tons are eliminated through treat-
ment, incineration or landfilling. The annual
growth rate of waste generation, in both the United
States and the EEC, is between 2% and 4%
(Pearce, 1983, p. 58).

Returning to the subject of the technological
options available, experience has shown that in-
cineration —the only means of direct destruction—
has the drawbacks of not being suitable for certain
types of wastes and of generating toxic gases and
unburnt particles. There are also the problems of
eliminating heavy metals from the chimneys and
preventing damage to the structure of the incin-
erators. Innovative techniques such as pyrolysis,
which considerably reduce the problems of air pol-
lution, have worked well at the experimental level
and could become important methods of waste
treatment in the future. At present, however, there
is a scrious shortage of thermal installations, and
the capacity of the existing plants is low compared
with the volume of waste that can be received by
sanitary landfills, Motcover, the costs of incinera-
tion are approximately two and half times greater
than the latter (Pearce, 1983, p. 58). It is important
there should be an exchange of information on this
matter in the region in order to find out which op-
tions have been the best from the economic and
sanitary points of view. Likewise, it would be
necessary to find out whether experiences like

those of the Norwegian cement industry could be
repeated in the region, or if it is possible to use the
pottery industry or other industries which are more
abundant in Latin America in order to eliminate
specific wastes.

Still Tooking at the matter from an economic
standpoint, it may be asserted that —returning (o
the problem of the lack of treatment of waste
water— the most suitable methods of treatment of
liquid wastes for the developing countries are, fir-
stly, settling ponds, which have a cost of US$10
per inhabitant, and secondly, deep oxidation pits,
which have a cost of USS14 per inhabitant (Boré,
Pizarro and Cabrera, 1986, p. 5). According to
these figures, an investment of between
US$650 million and USS1 billion would be
needed o treat the waste waters of lhe entire urban
population of Argentina, Brazil, Chile and Uru-
guay.

This option is open to a good deal of doubl: it
assumes the existence of land with an opportunity
cost equal to zero, which is not very likely, espe-
cially in the big cities of those countrigs. On the
other hand, the equipment needed for more mech-
anized treatment plants is not excessively complex
(motors and water pumps, flotation tanks, etc.) and
it would be easy to construct it in the region itself.
It has not been possible to obtain more information
with respect to the latter possibility, however.

In short, it may be seen from the foregoing
that there are various techniques for eliminating
urban and industrial wastes and that the best solu-
tions are not nccessarily the most expensive ones.
Finally, there is clear technical interest in secking
joint solutions, although this has not yet been ex-
pressed at the political, legislative and institutional
level.
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Environmental control measures, instruments and policies

L. General political and institnutional
considerations

As the world has experienced a succession of seri-
ous social and environmental crises, the issue of
the environment has been occupying an increas-
ingly important place among social and political
concerns, At this level, what is involved is the
problem of the survival of all forms of life on
carth, which are threatened by a style of develop-
ment that has not been capable of creating suitable
conditions  for environmentally  sustainable
g,rowlh.6

It is possible that the energy crises, first of all
in 1973 and again in 1979, were among the factors
which did most bring about an awareness of the
links between environmental problems and those
of economic development. There has been no radi-
cal change in the situation, however: the global
economic crisis, among other things, prevented the
correction of all of the underlying problems, but at
icast there were qualitative advances which may
eventually take a quantitative form, The majority
of the other problems referred to have had rather
local or sectoral importance.

In the course of this study it has been noted
that, in addition to the population, which now sccs
for different reasons that its very survival is threat-
ened by environmental problems, other new power
groups have emerged which are interested in re-
ducing the effects of pollution. These groups arc to
be found in the consultancy firms which provide
technical services (engineering scrvices) and in the
capital goods industry. The figures involved arc
such as to bear comparison with any other branch
of economic activity. Looking back, it can be seen
that this interest is an important new development
which gives more hope of generating moves in fa-
vour of change among the political groups which
exercise power but which so far have been reluc-
tant o act in a decided manner.

®For a betier understanding of the concept of “environ-
mental sustainability™, see Gligo, 1987.

Latin America must generate an endogenous
development nucleus which gives priority to the
development of local capacity, instead of simply
being a source of profits for foreign consultancy
firms, as is usually the case. As the scales of pro-
duction of the polluting industries increase, the
temptation not to take corrective action is increas-
ingly strong, representing a clear conflict of inter-
ests. The attitude of the authorities will be decisive
in deciding which way the balance tips: in favour
of the environment or in favour of those who ar¢
polluting. If there is no awareness of the problem
at the governmental level, it will be very difficult
to find environmentally acceptable solutions.

The political dispute goes beyond the strictly
national conicxt, however. A new ally of the defen-
ders of the cnvironment —unexpected and highly
inconsistent with some of their ideals— is begin-
ning to emerge as the processes of internationali-
zation of production and trade openness increase:
namely, producers in developed countries who
have to compete with the commodities or manu-
factures of the developing countries. These produ-
cers are beginning to demand tariffs applicable o
the domestic market which compensate for the
higher operating and capital costs that they have to
incur because of being obliged to treat their wastes
and practice environmental management. At the
same time, they are pressuring their own govern-
ments and international public and private project
financing agencics to demand that producers in de-
veloping  countrics  should take anti-pollution
measures so as to avoid unfair competition on third
markets,

Curiously enough, the sectors most reluctant
to apply such measures are the governments them-
selves, and this is reflected in legislative and in-
stitutional weaknesses. In countries such as Chile,
the legislation is incomplete and therefore inopera-
tive, while in others (Argentina, Mexico, Venezue-
la, etc.) the legislation is applied in an inefficient
manner is spite of the existence of departments or
ministries responsible for these matters. In all
cases, the environmental management and control
functions are poorly allocated and do not enjoy the
necessary independence. The arguments put for-
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ward by those who are reluctant to take action
range from the need to carry out cost/benefit
studics —involving factors that are open to question
on cach side of the matter- to the need to assign
resources in line with criteria where social con-
siderations prevail over those of an environmental
nature, as though the two things were in opposi-
tion.

It is not the aim of this article to refute such
arguments; for the moment, it is only desired to
identify the actors and define their positions in
order to find possible bases for promoting environ-
mental protection and improvement policies and
selecting suitable arguments to make possible the
co-ordinated functioning of the new emerging
branch of activities dealing with industrial waste
management.

2. The approach taken by some developed
countries and the role of their
industrialists

The need to formulate policies and the manner of
doing so is a task imposed by specific urban/indus-
trial development objectives at given moments,

In Japan, for example, according to Norishige
Hasegawa, Chairman of the Sumitomo Chemical
Corporation and Vice-President of the Japanese Fed-
eration of Economic Organizaiions (KEIDANREN),
the dramatic reduction in environmental pollution
was the result of industry having to opetate under
severe regulatory standards. What is remarkable,
however, is the way that Japanese industry has
managed to remain competitive. Indeed, one of the
lessons constantly teiterated was that industries
which set out to curb their pollution, through recy-
cling and the application of low- and non-waste
technologies, were often able to achieve greater
profitability than competitors who had stuck with
older, more polluting technology. During the
1960s, there were outbreaks of ailments such as
Minamata discase (mercury poisoning), Yokkaichi
asthma, and cadmium poisoning, due to the con-
sumption of contaminated rice. Not surprisingly,
the public demanded action from the government
to restrict pollution from industry, and industry
had to comply. Japanese motor vehicle manufac-
turers, for example, had to come up with vehicles
able to comply with exhaust emission standards
more stringent than anywhere else in the world.
Today, total exhaust emissions of carbon monoxide

are only 5%, those of hydrocarbons 4% and those
of nitrogen oxides 8% of the levels prevailing be-
fore the application of the rules. The aluminium
smelling industry has devised means of collecting
almost all the emitied hydrogen fluoride, while in
the city of Yokkaichi, once world-renowned be-
cause of ils environmental pollution, sulphur diox-
ide levels have fallen from 0.083 parts per million
in 1965 to less than one eighth of that level today.
Al the same time, the chemical oxygen demand of
the liquid wastes discharged into the Seto inland
sea has dropped by 65% in three years, when the
target set for industry was for a reduction over that
period of 50% (UNEP, 1984, pp. 2-3).

It may be concluded from the foregoing thal
the formulation of policies for these activities is
made more difficult by the need to reconcile the
interests of different sectors of the population. On
the one hand are the goods producers —~who curren-
tly represent the group which is polluting- while
on the other hand there are the government offi-
cials who must reconcile the various interests in-
volved, as well as specialists in public health who
represent the population. The latter see the prob-
lem in the following terms: “the task of environ-
mental policies and legislation is now, as it was
formerly with legislation on industrial hygiene, to
get industry to comply with the provisions. There
is always some dissension from vested interests,
but the underlying difficulties are cultural and edu-
cational. To overcome these difficulties, the first
essential is the establishment of a specific agency
responsible for cnvironmental protection, which
must have exclusive competence, independent of
all other Ministrics, especially that of the Econ-
omy. Such a body must have consulting, supervi-
sory and confrolling functions, including
supervision and impiementation of adherence 1o
regulations, with the power to suspend economic
activilies and public or private construction work.
Further, it must have the right of intervention in
any project which could have a deleterious effect
on the environment. Such a body should be
answerable to the Head of State” (Magarifios de
Mello, 1983, pp. 52-53).

The government authorities, for their part,
consider that prevention is much better than cure.
In the view of Erik Lykke, “clean technologies
turned out to be beneficial both to the public and
to indusiry. Not only had some 200 000 people
found cmployment in “cco-industries”, but a
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French survey on the use of 200 “clean” techno-
logies indicated that their application led (o sav-
ings in energy and in raw materials in
approximately half the cases. In Denmark, the use
of clean technologies had led to financial benefits
in 44% of the cases, that benefit averaging some
13% of the investment cost. Nevertheless, clean
technologies still remain little used in industry.
They are used in about one-third of polluting
plants in Denmark, and they represent about 20%
of pollution conirol investment in the United
States, and probably much less in most other coun-
tries. It must be stressed that sustainable economic
growth cannot be achicved in a badly managed en-
vironment and with a seriously degraded resource
base”.’

With regard to the effects of such policies on
production processes proper in the capital goods
industrics and technological development, it would
seem that industrialists are tending to take a new
attitude. Dr. Otlo Koch, Director of Bayer AG, has
stated that: “The best solution clearly lies in new,
environmentally safe technologics with which pro-
ducts can be manufactured without any significant
waste generation, or such that it is easily mana-
geable. This solution of the future will neverthe-
less require one or two decades for the research,
development and industrial start-up. Environmen-
tatists, journalists and politicians without any
scientific or technical back-up often do not ap-
preciate this fact”

Furthermore, the manner of combating pollu-
tion differs according to the size of the enterprises
involved. Thus, small and medium-sized industries
cannot lackle their pollution problems on their
own: “governments and lecal authorities ..... must
determine what kind of regulation is required, how
long should be given for it to come into effect, and
whether control would be best achieved through a
system of penalties and fines or through incentives
in terms of tax concessions, capital grants and ad-
vice, or through a combination of several meth-
ods” (UNEP, 1987, p. 2).

" Statement by Erik Lykke, Director of Environment of the
Organization for Economic Co-operation and Development
(OECD), reproduced in Industry and Environment, Specia) Issue
No. 5, 1984, Nairobi, United Nations Environment Programme
(UNEP), p. 4.

8 Quoted in Industry and Environment, Special Issue
No. 5, 1984, p. 21.

It may be asked what practical response there
has been to this challenge. According to the infor-
mation collected at the Stockholm Conference in
1972, only 26 countries then had national bodies
connected with the environment. A review carried
out 10 years later revealed that by that time 144
countries had such bodies. This growth had been
accompanicd by the establishment of over
5 000 non-governmental bodies connected with
this issue, many of them located in developing
countries. A recent survey carried out among per-
sons involved in environmental protection matters
in 72 developing countries revealed that a high
proportion (88%) considered that the current pro-
tection efforts were inadequate (in the developed
countries, the percentage was S55%) (Sammy,
1982).

3. The institutional response

In some countries, joint ministries have been sct
up for the environment and housing or natural re-
sources, while in others interministeriai commis-
sions have been established. A number of
countries have cnvironmental plans, and most of
them include environmental considerations in their
national plans. In a substantial number of coun-
tries, quality standards and procedures have been
established for evaluating environmental impact
{Gladwin, 1987, chapter 1; Bustamante and Torres,
1990, pp. 109-122). ‘

As a background consideration for the ana-
lysis, however, it would appear that the estab-
lishment of environmental policy bodies and
environmental protection agencies outside the pol-
luting scctors has not given satisfactory results.

It would therefore be desirable that in policy
definition, the industrial development bodies them-
selves —whether they are ministries or corpora-
tions— should play a fundamental role, together
with health and environmental protection baodies.
The execution of a project should not be auth-
orized without the approval of the control body.
These rules should, of course, be extraordinarily
strict, should be brought to the notice of the popu-
lation, and should form part of a comprehensive
programme which makes it possible to correct the
heavy burden of past errors.

Finally, what has been stated regarding the de-
grees of industrialization achieved shows that
there is still a certain amount of structural fragilily
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in the region with regard to the assumption of all
the tasks called for by an industrial environmental
protection policy. Because of this structural fra-
gility, the countries of the region are not -alone

and unaided- in a position to find the technologi-
cal and production responses o the problems en-
countered. It is therefore clearly urgent to achieve
closer horizontal co-operation links.
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