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PREFACE

Wiriting this Preface, as I have done, upon the conclu-

sion of this Volume, I feel even more struck by the importance
of the Subject that it has treated, in the future concerns of
environment and development, for professionals and practi-
tioners, as much as for governments and our societies.

In a sense, its writing has represented a convergence,
into a ‘main-stream’ thought as it were, of quite considerable
strands of earlier thinking and effort, relating to the priority
needs and purposes of Environment and Development for us
as human beings. So far as this Book is concerned, these
strands perhaps began from, and immediately after, the time
of the Stockholm Conference in 1973. It is not the purpose of
this Preface to record one’s own advance in the work in this
direction, indeed undertaken in collaboration with others as
were there at the time, particularly during the writer’s period
in the United Nations Economic Commission for Asia, in
UNEP, and the periodic visits during those times to various
Universities in anumber of countries. Some of these steps are
referred to in the texts below in the course of dealing with
substantive purposes.

A reason for mentioning the foregoing, however, is the
important fact that, during these years, the subject of this
book had never been frontally addressed - except by refer-
ences to its need; by some excellent partial treatments as we
shall see below (e.g. the excellent cases of Bartelmus &
UNSO); and by our own attempts referred to - in order
progressively, to enlarge thinking and formalise a compre-
hensive methodology, that would also be applicable at all

required levels of environment and development manage-
ment.

The book is thus also a confluence of various substan-
tive contributions made at least by some collaborators over
the years, in the various components of management, now
set out and put together, in a common meeting ground of
these flows.

ii



Thus its content, as also its purpose, is not one of
confrontation at one end, or exhortations, however well done,
at the other; but of an unequivocal methodology, that is also
applicable.

Since, therefore, it is a type of production which is being
made for the first time with no equivalent work before hand,
it must - while certainly affirming its readiness for immediate
adoption and use - also be seen very much as a basis for
further advance, refinement, study and collaboration amongst
the concerned academic and professional communities.

Needless to say, much of what is here is not yet in so
called ‘standard’ literature - almost synonymous with ‘West-
ern’ - save through the reports of some excellent initiatives,
such as of the UNSO mentioned earlier, of some countries like
Norway and the Netherlands in the same area, or France on
resources balance sheets. There is also, of course, profes-
sional literature of very high quality, particularly in the U.S.,
on what we should call ‘sectarian’ aspects of environment
management; thatis, in the use of fiscal and financial devices
to control environmental pollution and related manifests.
Yet, available work so far remains a mixture of bits from the
four management components set out in Chapter III, and
expanded subsequently.

We may refer to three particular areas of thinking which
show both the shortfalls in the past conceptualisations and
the needed future. Firstly, an honest look at much of the work
so far on environment and development management would
show, compared to the past era of ‘economic dominance’, an
advance on the “Concepts” behind environment and develop-
ment respectively; and more recently, on the “Definitions”
relevant to the understanding of environment and develop-
ment, and the roles and relations betwen them. Commend-
able attempts, still incipient, to give economic valuations to
environment needs belong to this phase. But, they do not yet
provide us with “Methodology”. The absence of ‘Methodology’
therefore produced ‘system deficiencies’ especially, for exam-
ple, in relegating ‘technology’, or what we later explain as the

‘basket’ principle in looking at a given commodity as a ‘fixed’
environmental resource.

iii
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Our second illustration, which in fact began from before
the previous one, is what one might call the persistent
‘Special Interests’ on definitions, views and approaches to
environment, depending on whether one was an ecologist,
sociologist, natural scientist, nutritionist, geographer,
chemical scientist, physical planner, engineer, economist, or
others else. Thus there were ever increasing, often highly
commendable, ‘partial analyses’ - also with confusion of their
micro and macro contexts - of environment or development.
While there are several examples of course, a particular
illustration of the micro-macro confusion has been the near
limitless use of ElAs as “the” tool of environmental manage-
ment and the instrument of policy dictat for economic
management (only recently somewhat checked by the excel-
lent UNSO initiatives, in the area of expanded environment
economic national accounts).

The third illustration we have is major, more serious, not
even properly recognized so far by the developing countries,
and certainly not by the developed countries. This, as this
book elaborates later, is the fact that all environment-
management policy making, so far has virtually been con-
fined to the area of what I describe below as the ‘Qualitative’
management of the environment. The ‘Quantitative’ manage-
ment of the environment, involving truly massive increases in
the use of resources for development, contrary to the normal
catechisms of reduced, constant, or at best slight increases
inresource use levels, has not been a pre-occupation of either
the academic communities, or our government ‘leaderships’.

The phrase ‘sustainable development’ itself is now so
universally used, that we begin to draw comforting conclu-
sions that its very use is enough clarification of the subject
and of us. The reason for the difficulty in going beyond is
primarily the lack of a comprehensive Methodology of envi-
ronment and development management. It is interesting that
the concept of sustainable development itself has a long
history, perhaps beginning with Adam Smith’s distinction
between gross revenue and ‘neat’ revenue; in Hicks’ distinc-
tion between Capital and Income; through Marshal, to Keynes'

iv
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in economics that I argue in Chapter I, is itself example of
potential ‘inherency’ of Sustainable Development in Eco-
nomics. As a phrase, Sustainable Development was also
used more recently by others (UN, GA; W.C.S.; etc.) well
before Bruntland gave it ‘coinage’ as I said elsewhere.*

It is now necessary that all these concepts and concerns
must be sought to be translated into a methodology of
management. As we said on the occasion referred to above,
“The environment as a topic is a ‘top draw’ now worldwide,
the new Goddess, and our ticket to the new ‘harmonising
culture’ that we want to claim for ourselves, for all the
trespasses that we committed in the past. A goddess it seems,
understood by some, not understood at all by many and, as
for all goddesses more worshipped than followed. As for
Development, we still continue to live in our own ways, with
the ‘Holy Grail’ of ‘steady state’ growth, as elusive as ever.”

It remains for me to thank the many personal collabo-
rators down the years, who by participation and contribution
in many ways contributed to this writing. Among them in
particular I should recall Dr. D. V. Ramana, Development
Economist of the U.N. Asian Institute for Economic Develop-
ment and Planning (BKK & KL); Prof. R. Pitchai, Head, Dept.
of Environmental Sciences, Anna University (MDS); Prof. R.
Bharadwaj, University of Bombay; Dr. Dhira Phantumvanit,
Thailand Development Research Institute; Mr. C. R. Inglis,
Dept. of Environment, South Australia; and the late Dr. S.
Ramanathan, former Director, Dept. of Environment, Govt.
of India.

Thanks are due to the Director (Programmes) of CRDS,
Ms. Princy Dharmaratne and to my personal Secretary Ms.
Manjula Rudrakumar for their assistance in checking and
arranging the list of References, and for other support and
assistance. Special thanks are due to Mr. M. A. Amsar for
patiently undertaking all dictation, transcription, re-typing

c. f. Author’s Autumn '91 LSE Lectures on ‘Environment Management for Development’

(publ. '92).
Sustained development’ as a phrase was used by this writer as early as 1980, (See
chapter VII).
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and final setting of the manuscript through its various stages
of completion ; and to Mr. S. Maheswaran, Manager (Opera-
tions) for patient proof - checking and chasing the Printers,
themselves beyond reproach.

Adifferent, though special type of thanks goes to Mr. Neil
Fernando, former Secretary of Sri Lanka’s Ministry of Envi-
ronment, for reminding me that this Book must now be
written!

Finally, one should mention that this Book is being
launched as a “Special Publication” of the Centre for Regional
Development Studies (CRDS, Sri Lanka), an Institution set
up for the promotion of ideas and activities in development,
governance, devolution, environment and management;.a
task in which the Organization has now come to occupy a
unique position in the country; and has begun to attract
attention from International sources for participation and
collaboration. It was the Centre for Regional Development
Studies’ conviction that such a production had to be made,
particularly from a developing country standpoint, thatled to
its being produced.
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I. The Environment-Develof;ment
Background

Environment itself, as a subject, is still not comprehen-
sively understood, whether by practising environmentalists
or by other professionals. Despite their confidence to the
contrary, it is not certain that Development too, as a term, is
correctly understood, whether by development economists,
or other specialists, including sociologists, environmental-
ists and political scientists. Much less, therefore, one must
presume, may a phrase such as the Environment-Develop-
ment Background, chosen as the title to this chapter, be
considered to be adequately understood. As we shall see
below, the whole attempt to do so, has been (a) of recent
origin, and (b) still not what one might call, ‘an available body
of knowledge’. The numbers who have given attention to this
seriously and cohesively are indeed still extremely few. Let us
look at these concepts briefly.

Today, environmental concepts have edged grudgingly -
grudgingly one must say - to more relevant relations with
development. But in its origins, the environment content was
quite different. It is very important to understand this be-
cause, it seems that factor still influences the present situa-
tion; as also influencing the attempts being made at solu-
tions. For example, at all the stages leading to the World
Conference on Environment and Development (UNCED),
there were the same mental blocks in trying to find meeting
grounds between environment and development.

The original concepts had two characteristics. There
have been many descriptions given, but basically they boil
down to two essential characteristics in their original con-
texts. One was, if one might use captions, as an ‘esoteric’, and
the other as a ‘specific’ characteristic. The esoteric character
was of environment as ‘conservation’ - and exotic of luxury,
where even concepts of wildlife and the conservation of rare
species were originally mooted by those who were well off, who
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enjoyed the luxury of looking at these things from their
perspectives and their points of view. The specific character-
istic was the old view of environment as pollution out of
development. We shall come to the other pollution, out of
poverty, later on. But this was the pollution out of develop-
ment. Itwas, of course, at the time, a total irrelevance to those
who never had any development to talk of.

This indeed was the old concept of environment with
which the environment movement was launched. It is, there-
fore, only much later, out of the clash with development
lobbies and with the development ‘imperatives, that the
environment definitions became widened and then the envi-
ronment think tanks, or enlightened groups within environ-
mental circles led a new type of thinking. This came out with
concepts like the resources of the environment are the
resources of development; that the environment is the source
of all resources as well as the sink of all wastes; and that
pollution from poverty is sharply distinct from the pollution
from affluence.

But a more interesting facet of the relationship or clash
was that development too became accepted as essential. This
was not something that was there before. Early on, the
phrase ‘eco-development’ caught on. Nobody really defined
properly what eco-development was, but everybody was
satisfied to use this phrase because it avoided clashes
between the two disciplines. A little later, the phrase ‘devel-
opment without destruction’ emerged. Again there was no
precise definition of what this development or destruction
was meant to be. Finally, of course, with the Bruntland
Commission, which set the whole thing rolling as of now, the
phrase ‘sustainable development’ became ‘coinage’. This,
again, was never defined - least as methodology' - but the

Ta Long before, from around the early seventies, some of us had already used the phrase,
“use of all resources alongside sustained maintenance of future resource levels,” and
outlined the beginnings of a methodology, but were not placed to attract World attention.
(see esp. UNEP/APDC, Environmental Assessment of Development Projects. BKK/KL.
publ. 1983.) We shall be referring to this later, as well.
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phrase was there. Thus, after the early beginnings, there was
an approximation towards acceptance of development by the
environmental thought systems, and an attempt to formulate
phraseology, captions, titles, linkages which described how
they had common ground.

Now the whole defect of this was that, while there was
linkage, there was no methodology, the only ‘methodology’
being the Environmental Impact Assessment Tool which, as
we shall explain later, suffered from serious defects.

The result was that there were some muddled concepts
of the development concession, that is, the concession to
development that environment made. One of these concepts
was that development is elimination of poverty; that it is an
anti-poverty programme, and not much more than that. At
least, it was implied that it was not much more than that.
There was a moral tag attached to the degradation of proverty,
and the whole purpose of development was to eliminate
poverty. So, there was very little thinking about going beyond
the stage of poverty, into a higher stage of development.
Again, we shall come to this later on. ;

There was another phrase which arose out of this
concession to development, that development, equals ‘better’
but not necessarily ‘bigger’; that is, not bigger output. This,
of course, is a very fine idea, because it is nice to say this. One
does not have to be bigger all the time in order to be better,
whether for persons, or societies, or economies. So develop-
ment was with some self-satisfaction, conceived as being
better but not bigger. Nobody denies that development has to
make things better. But to place both these as opposites and

-exclusive, as we shall see later, reflects an ignorance, of both
these concepts. The catch was that there is, what may best
be called, ‘a low level equilibrium trap’. This indeed is the
‘Achilles’ heel of both the concept of ‘sustainable develop-
ment’ that the Bruntland Commission had, and this concept
that development should be ‘better but not bigger'. It was
presumed that “sustainable development” would be an uto-
pian satisfactory development. But in reality, and we know,
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from the days of Keynes, that as in economics, so in the
environment-development relationship, one could have a
perfect equilibrium situation in a ‘low-level’ equilibrium trap.
That is, a lower income level than one need have for a
sustainable eco-development situation, or an environmen-
tally sustainable developmental equilibrium situation, could
be advocated to the detriment of development potentials and
benefits.

It was no surprise then, that when the environmental
world decided to march ‘forward’, particularly with the
United Nations World Conference, and figure a way out to
have a programme for the Year 2000, it could call it only a
United Nations Conference on Environment “and” Develop-
ment, not on Environment “for” Development. In other
words, there was an ‘Environment programme for Conserva-
tion’; we have had this for twenty years from Stockholm. But
there was no concept of an ‘Environment programme for
Development'.

So much for the environment. Where does the economic
view of all this stand? The classical definition of economics,
of course, was of ‘unlimited ends and limited means’; really
of resources also as unlimited, and technology and capital as
limited; and that the function of economics was to maximise
productivity of the scarce factors. This is nothing new. Itis all
known, namely that we try to increase scarce factor supplies.

But there were some doubts that naturally entered, at
a certain stage in the environment-development process,
when this theory of resources as unlimited was questioned,
and we think quite rightly. When the doubts entered, and
resources were seen as the limiting factor, the reaction itself
yielded two different schools. One was what one might call
the ‘chemical/engineering school’; and the other, a school
that tried to ‘re-define’ development. The chemical-engineer-
ing school, basically, was that if resources run short in
supply, science and technology could always find means of
discovering new resources and alternatives, through
synthetics, and so on. And therefore, there was no real
limitation. Environmentalists thus took a static view and not
a dynamic view of the limitation of resources.

4
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The second view, of course, was to take a more sympa-
thetic attitude and, as economists, to try to redefine develop-
ment. This was to see how the re-definition of development
affects or should affect presentation of economic planning as
much as environmental planning.

The traditional obstacle that economics had was also -
this is not new for those who are economists - that it was
essentially ‘micro’. It was, therefore, not only that ‘environ-
ment’, through its environment impact assessment tool (EIA)
started as being micro. The classical view of the firm, as we
know, was that in which ability to meet demand was deter-
mined by the capacity of the ‘firm’. Supply was an externality
with near infinite capacity, determined by the market and
given prices, over which the indivdual firm had little control.

And, therefore, it is fair to say that in a milieu of
economic ‘constraint’, when it came, it was the environmen-
tal ‘constituency’, for all its defects, that brought to the
intellectual forums of the world, the factor of what is now
called ‘global resources’. The problem, therefore, was that the
way the environmentalists formulated this very important
complement to a system of thinking, created an obstacle to
the economists, who naturally, ‘reacted’, rather than thought
through the process. And this was unfortunate.

Here we may look at something which is very interesting.
Significantly, those who are economists may not have even
thought about this. As one knows, in the past, economics has
always assumed demand to be subjective, and non-eco-
nomic. While economics may analyse demand as a process,
it assumes demand itself to be subjective and non-economic.
And it had, historically, almost always reacted to such
expressed externalities as alterations in demand, whether
they were expressed through ‘individual’ demand (which was
rare), or more likely as ‘socially determined’ demand, or
thirdly, as ‘legally inspired’ conditions of demand.

For example, slavery was abolished, child labour was
abolished, working hours were shortened, fair wages were
introduced. We know what that means. It is that the supply

5
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of labour was reduced immediately. And by strict economic
logic, this is insane. All these were changes for which there
was nothing in economics to say that they had to be made,
or not made. All these were socially induced changes. One
could even say that the whole phenomenon of capital inten-
sive versus labour intensive approaches to developing soci-
eties, was an externally induced prescription, which then
affected supply and demand, rather than inherent in eco-
nomic analysis, and therefore, a conclusion from it.?

So supply was always based on this assumption, and
collaterally one has people like Kindleberger, the American
economist, talking of “public goods” and Amartya Sen, the
Indian, talking of “public benefits,” in discussing the situa-
tion in India. It was that public entitlements, and benefits are
assumptions, and that the ‘commodity stream’in an economy
should consider these things as ‘inherent’.

Now all this has nothing to do with economic analysis
though it has with social effects. Here is a situation which has
very close parallel to ‘the environmental priority’ on resource
views ‘as a global resource’. Thus, there should have been an
opportunity for economics and environment, even at that
stage when this arose, to ‘meet’ - that was about the late
seventies or early eighties. But here again, it was the way that
things were put across, and importantly, the lack of any
Methodology, that created such a situation.

What is the real situation now? On the side of ‘Environ-
ment’, rather than a phrase such as of being ‘a source and a
sink’, a more useful approach is to classify it under two
“Truths”. One is what may be called the “Resource Truth".
Under the resource truth, there is no doubt of the environ-
mental basis of all our living, whether from Mohenjodaro, or
Mesopotamia, or now, or by the Year 2000 and beyond. One
of the most telling illustrations of the Resource Truthis a little

2. C.f. “My Economics of Full Employment in Agricultural Countries” (KVG de Silva & Co.,
Colombo, 1957) & A. K. Sen's “Choice of Techniques”, (Oxford, 1967), for a more
‘economic’ analysis of these, and for references to other writers of the day.
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statement about the ‘Plant’, whith a~distingui |
scientist, once propounded on Environment Day in Delhi. “In
this whole Universe” he said, “the Plant is the only organism
that manufactures its own food. Every other organism either
lives on plants, or on other organisms that live on plants”.
From this, flows the essential indispensability, and the
fundamental importance of soil, water, air, and the related
phenomena which we call the Environment. From these come
all the strata of the environmental scenario - the rangelands
(and forest), grasslands, croplands, lowlands, coastal areas,
offshores and seas; or the oceans, deserts and global com-
mons. So this is the heart, as inescapable as true, and it is

time that we embrace it into our economic conceptualisations
and thinking.

The ‘Limits Truth’ is best defined in a UNESCO de-
scription of some years, which still bears using. It is what are
called the ‘four Eco-system Principles’. The first is the ‘eco-
sphere principle’, where every element in the universe, or eco-
system, is inter-related to, and inter-acting with, the other.
The second is the ‘re-cycling principle’, where every compo-
nent in the eco-system is ‘cycling’ and re-cycling constantly.
The third is the principle of ‘carrying capacity’, where any eco-
system has a given carrying capacity, beyond which it will not
be able to sustain itself. And the fourth is the principle of
‘human inter-action’, where human beings, perhaps more
than any other, and for better or for worse, inter-act with the
environment.

As for the development response on all this, to start
with, there was a very clear recognition of the resource basis
by all economists. It is simply that we cannot afford any
longer to deny the very basis on which development depends.
But equally clearly - and this is something that environmen-
talists have failed to observe - this is not the whole truth,
especially put in that form. The reason is that development
has, at the same time, through history, vastly ‘expanded’ the
available resources, and in doing so, also, Welfare. It has
achieved this by technology, discovery and invention, mov-
ing us from the stone age to the wheel, and to the discovery
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of new raw materials and, importantly, in the Social spheres,
to the provision of something which never could have existed
otherwise, namely the welfare needs of the masses. These
mean, mass needs in terms of education, health, housing,
food and others. It is a process which only development has
certainly engineered and made possible. If it is to be cap-
tioned, it has to be as having shown capacity to ‘expand’
resources, while still depending on the natural eco-system.

Now, this is also the means to the future, for example,
in energy, through solar or hydrogen sources. For example,
not long ago an Oxford University breakthrough was an-
nounced on fusion. It might really take fifty years for full
economic use; so it is not a break-through yet. But the fact
is, we would never have arrived at this stage if there had been
no hard-nosed economic development, which provided the
technology, the knowledge, the resources, the means and the
education, to discover these potentials.

There is also a lesson for the developing countries, not
very much conceded in the North. This is that ‘development’
is not a simple matter of an anti-poverty programme. There
will be no breakthrough, otherwise, even on ‘poverty; or on
‘population’, or environment. It is significant that a UK White
Paper, as long ago as the early seventies, declared that
development is the only means to meeting most, if not all, of
the environmental concerns themselves. The Chinese had a
nice phrase again, about the same period, that it is within the
development process, and not outside of it, that solutions to
the environmental problems have to be found.?

3. At the same time, readers must be reminded thatthe Chinese had taken one of the most
enlightened world views on environment and development, when they emphasised
recently that they do not see, or intend to see, every Chinese having a car, for that would
be the end of the world; How many others have anything like this to show, amidst their
‘profound’ studies, statements, views and “movements”?

In an Annex here, we reproduce a ‘Scenario’ of a ‘city without cars; something that must
command attention with cities around the world increasingly banning cars now and then,
or as in Amsterdam, envisaging a future without them.
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Yet, while saying these, let us also remember that
development has produced ‘careless’ development. This is
firstly, the profligate resources use by the rich countries. The
poor countries again, unfortunately, in what is best called
‘enclave’ development, created poor imitations of develop-
ment, in eye-sores of consumerist, mercantilist and commer-
cial conurbations. We have cities round the world, in the poor
countries, which are putrid - not out of poverty, but out of so-
called ‘development’.

Simultaneously, development has been guilty of non-
use of opportunities. We shall come back to this later in
connection with specific illustrations. We are madly produc-
ing more and more ‘goods’, but we are not using the oppor-
tunities for a proper view (or ‘methodology’) of resource uses.
This is the reason why environmental concepts are, justifi-
ably, still anti-developmental; and the economic concepts
reactive.

What it means is that we have an interesting feature,
namely that the environment-development conflict now is
not so much one of definitions, but of ‘dynamics’. It is not the
concepts anymore. There is a concession, on both sides, of
the development imperative and of the environmental neces-
sity. It is on the ‘process of application’ of all this to reality.
to mutual benefit, that there is a wall. This is really now the
stage at which we are.

Let us take a few moments, therefore, to look at this
‘dynamics’, to round up our views as it were. Firstly, develop-
ment creates a ‘livable environment’, but it also creates an
unlivable environment. Yet, it is within the development
Jprocess that answers to both have to be found. Outside it, is
poverty, the worst offender of both development and environ-
ment. It is desolate and debilitating, and will obliterate, in the
end, the Environment, as much with a whimper, as thought-
less Development will obliterate the World with a bang.
Thirdly, as we saw, development is not merely the ‘cause of
resource use’ or resource depletion, but also the ‘means to
resource sustenance’. Out of these, there are two things that
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emerge as simply paramount. That is, put very simply, we
have now jointly to ‘think through’ the development process;
and secondly, an ‘environmental programme’, or resources
management programme, ‘for Development’ itself is an abso-
lute necessity. The more these things proceed in isolation,
the more infructious, abortive and unproductive that every-
thing that we do in our Societies is going to be. The great
threat of ‘global warming’ and collapse of the eco-systemis no
idle threat. At the heart of it is, the necessity to undertake
these two things.

The ‘great impeding factor’ lies in a strange paradox that
has befuddled the environmental world up to now. It is a very
simple thing, implicit in what we have discussed so far, but
it has existed as a paradox. This is, that of the two types of
environmental management essential to a true environmen-
tal programme only one, the ‘Qualitative’ management of the
environment has been addressed by the Developed world.
The other, which is the ‘Quantitative’ aspect of the environ-
ment, has received little recognition, and even less imple-
mentation. By quantitative, we mean not only the question of
excessive resource use by the North, but the massive re-
source need by the South. In other words, for the South,
environmental management requires not simply less re-.
sources, nor even the same level of them, but many times the
resources they are using now. But we do not find this in the
‘catechism’ of environmental programming at the moment;
and the economists, unfortunately, have been going around
with ‘slogans’ and not with methodologies, which, like the
environmentalists, they have still to find. The reason is, of
course, that the environmental programme and its ideas
started in the North; and now, it has been an imposition of
them on the South, to the detriment of the South. Unfortu-
nately, no matter, because the South is going to end up using
more resources!

In the meantime, what we have had out of this past
historical situation, and the neo-historical recent situations,
is an ‘asymmetrical’ policy prescription, one for the North and
another for the South. There was, what once a Spanish writer
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called, ‘the vertical invasion of the masses’ in Europe, during
the industrial revolution, when Europe used, not less re-
sources, but far more resources. Also, the population in-
creases accompanied, or followed, did not precede, as they
have in the South. But now, the South is being furnished with
advice which is the opposite, namely to use less resources, or
to contain resource use, - the ‘asymmetrical’ policy prescrip-
tion we talked of.

Herein, therefore, is the problematique that we have, of
the ‘intersection of environment and development’.* Too much
resources for the North, and success in Qualitative manage-
ment by the North, although there is a lot more to do; but a
complete forfeiture of the Quantitative side of the manage-
ment. For the South, too little resources, with also failure on
Qualitative management and soon, whether we like it or not,
an enormous increase in resources, due by the Year 2000,
without the means, the wherewithal and the intellectual
preparation, for a fusion of environment and economic
management in terms that we have seen here to be so vital.

4. A phrase introduced and developed in the early Eighties by Philippe de Seynes, former
Under Secretary-General for Economic and Social Affairs of the United Nations. As he
says, “ecology became a concept of such philosophical breadth that as soon as it gained
the right of city in the political arena, it expanded into a comprehensive, though vague

gnd not very coherent, system of values pertaining to the most important aspects of
ociety.
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II. The Policy Framework

We saw in the opening chapter, that there was a
distinct demarcation between developing country priorities
and those of developed countries, in the environment-devel-
opment relationships. Considering the rather disjointed
presentations often made available to developing countries,
whether as policy advice, or other offerings, a clear idea of the
Policy framework that would be relevant to developing
countries per se, for sound environmental management in
development, becomes essential. In this chapter, therefore,
we set out an important presentation of concepts, definitions
and content, that must guide our policy designs for Envi-
ronmental Management. For purposes of coverage and em-
phasis, this framework is set out in two components, with a
prologue on the over-arching ideas, proceeding thereafter to
a concise presentation of the concepts and contents.

The subject of the prologue itself is extensive, and the
descriptions do not seek to go into all of its aspects. Rather,
we take a look here at the foundational concepts that serve
as the major physical bases for organised management.
These are of Resources, Population, and what may be ‘Limits
to growth’. Although separately classified, they are of course,
inter-related; and the descriptions here reflect that.!

Limits

Let us begin with the third, that is, the limits to growth.
We shall not be discussing the first component, namely
Resources, separately, in the same way as we shall touch on
population, since the former is integral to the entire discus-
sion, and therefore figures accordingly.

1. This chapter, and much of chapters 4 & 5 have drawn freely on the author’s previous
writings, in particular, The Wealth of Poor Nations. (LSE, Croom Helm, St. Martin's
Press, Lond., Canberra, N.Y. 1984); and the Economics of Environmental Planning (E.
W. C. Lecture, publ. EW.C. 1979).
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Regarding the last component, we could talk of two
‘Limits’ which have to be managed. One of them is the ‘Outer’
limits to growth, and the one more often talked about. The
other is the ‘Inner’ limits to growth, and this we shall also deal
with. In both these, of course, it is important to note that
human beings are as much the determiners, as receivers of
resources and endowments. Both limits rely on and relate to
resources, environment and development. The resources of
the environment are the supply side of any economic devel-
opment planning process. Thus, they constitute the first
obvious linkage between resources and development. Devel-
opment cannot afford to destroy the very resource base on
which it depends. Unfortunately, it seems it is doing precisely
this in many ways today and threatens to do so even more in
the coming years. At the same time, as we stated before,
development is in fact the key to solving many of the envi-
ronmental and resource management problems themselves.
Thus, here we have the very simple and practical nexus
between environmental or resource management and de-
velopment management. The resources of the environment
can berestored, maintained, enhanced. In the words of a very
remarkable observation, ‘development means, the creation of
a livable environment'. 2 Thus, environment management is
the sustenance of this development, from ‘conservation of
resources’ to ‘conservation of development’.

Without being long or tedious, one might settle for the
concept of ‘Inner’ limits as referring to a set of bottom line
human needs, the absence of which would make nonsense of
any social or economic organization; and which are, in fact,
an essential foundation for growth itself. These mainly per-
tain to satisfying the basic needs of consumption of food,
clothing, shelter, and a set of minimum conditions of living

» that may provide for meaningful social and cultural lives even

at that level of subsistence incomes. This is no idle identifi-
cation, since as of now, proverty is the prime malaise in many

134289

2. The King of Thailand in discussion with the Executive Director of UNEP, and this writer
in the late Seventies.
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countries of the earth. Also, from the point of view of
managing resources, grinding proverty is a major cause of
the enormous degradation of natural resources which we
have seen and continue to see around us. In any ‘catechism
on environment' if one had it, the first pollution would be the
huge resources irrationally exhausted, depleted, destroyed,
unused, in the production process in all countries. Only the
second pollution is the effluent - solid, liquid, or gas - which
we allow to affect our surroundings, but even here are still too
slow to treat as a ‘resource’ to be converted, rather than a
pollution to be abated.

The ‘Outer’ limits to growth refer to the opposite end of
the spectrum, namely, the limits created, one way or another,
to the supply of resources, by their over-use or mis-use or
both. It could have two premises in thinking. One is as an
aggregate total exhaustion of resources worldwide, by an
over-consumptive humanity. The other could, in a situation
of global availability, be as localised over-use or mis-use. In
history, the collapse of Babylon and Mesopotamia, for exam-
ple, has been attributed to the failure to manage this second
outer limit, specifically the carrying capacity of the soil
resources of those Iands. There are innumerable modern
examples around us which, however, with better awareness,
technology and determination are being handled in many
cases with vigour and expectations of sounder management.
One country in the Asian region has been losing arable soil
at the rate of 20 hectares a day. In another, the washaways
down its slopes have been so intense that soil has been called
‘its largest export’. A leading scientist had predicted the
exhaustion of all arable soil in one large country in the region
by the year 2000 - fortunately for the country, due to be
proved wrong!

There is, indeed, a time-frame in such questions of
‘Order’ limits. Since, as has been said, in the long run we are
all dead, there is a great tendency to discount the future, a
characteristic that has been in the armoury of economic
analysis, but seems to be quite the opposite of what may be
needed in sustained resource management.

14
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But the most important distinctions between the Third
World and the Developed World on resources limits are even
more fundamental. Put briefly, for the developed world, their
future horizons lie in new frontiers of space, the moon, and
ocean depths. There, the concerns or limits lie in the ozone
layer, the green-house effect from combustion of vast fossil
fuels in the new energy configuration, and effluent manage-
ment from the vast production capacities that will be created.

~— T, N

The Third World concern on ‘Outer’ limits is simply the
great need for known resources, which, for the present at
least, mean almost certainly the conventional sources and
means of access to them. Their non-availability or limitations
in their availability, for one reason or another, as is already
the case on occasions, will be their outer limit to growth.

Thus, we have perhaps two sets of goals and two sets of
management approaches for outer limits and growth, rather
than one global approach. On the one side, are the very well
endowed rich societies, whose capacity has enabled natural
resources to be already consolidated, where the concem is
with new high-technology frontiers and with handling scales
and types of effluent that might threaten our very life systems,
let alone development. On the other side, we have countries
which have two phenomena at the same time, (a) a massive
degradation or deterioration of various natural resources due
to poverty conditions; and (b) a massive need for a wide range
of the right natural and human resources of development.

For the purposes of our consideration here, we have to
leave questions, quite relevant for all of us globally, of the
ozone, world climatic conditions and so on. For developing
country situations, we would rather need to address our-
gelves to one of two precise questions, namely, (1) The scale
and nature or resource needs; (2) What may be the major
natural or human resource limits to developing countries for
their growth; and (3) How these resource needs may be met
without transgressing their outer limits and affecting perma-
nently their future availability.
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Their Nature

Undoubtedly of great interest and value, these donotyet
give us solutions, particularly guidelines for practical actions
which may form something like a Plan and Programme Frame
for countries. In talking on these limits we could, it seems,
look at three types, namely (a) Natural resource limits; (b)
Human resource limits; and (c) Management limits.

It would seem that realizing the potential of one could
not be successfully achieved without the other, and one of the
most important conclusions we may see is the utmost
priority for inter-linkages and need for developing an inte-
grated framework of action. However, let us look at these
three a little in their contexts since their understanding is
essential for their integration.

Natural and human resources, though separately men-
tioned, are in fact part of resources as a whole. An alternative
classification of these would be as physical resources and
socio-economic resources. They are both needed together.
Without adequate knowledge of the former, the latter is
empty; and without the latter, the former is blind.

The natural resource base was already described earlier
as dealing with, (a) the ‘eco-sphere’ structure, (b) the ‘recy-
cling’ principle, (c) the concept of ‘carrying capacity’, and (d)
the element of ‘human interaction’.

The socio-economic resources rely on the sum total of
this knowledge of natural resources, which therefore pre-
cedes any social management for growth. It becomes the
basis in environment development planning. In this role, it
must become the means for determining what one shall see
later? as the ‘effective supply’ of resources, as against market
determined, ‘physical’ or exploitative supply, which may
exceed the limitations of rational use. These planning actions

3. At Chapter 4.
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constitute the core of outer limits management in the socio-
economic professionalism, the only basis for yielding a mean-
ingful and socially acceptable “translation of biospheric
environmental knowledge into effective resource use pat-
terns and sound developmental actions”.

Any such resource management, extending resource
use capacity to highest sustainable limits, obviously in-
volves, at the least, full deployment of a renewable, re-usable
and residues conversion strategy, as opposed to waste
treatment and disposal methods; and with this, a powerful
drive towards use, adaptation, development of all feasible
technology to the purpose of such a resource conversion
philosophy. It is a policy that is needed as much for arresting
and reversing the constricting limits imposed by the past
resource degradations through poverty, as for breakthroughs
in meeting rising needs for development resources as a
whole. Thus, itis a ‘Sin’ to over-use resources, or to use wrong
resources; butalso a ‘Sin’ to fail to use the right resources. We
know already that a universe of renewable resources and
residues have capacity to yield large and economic supplies
to national economies - of food, fodder, fuel, fertilisers, and
industrial and infrastructural materials of various types.

The advanced countries have additional leverage, which
they would use, sometimes even leading them to discount the
‘residues conversion’ approach we have talked of. It has not
been uncommon to find a view of virtually ‘no limits’, based
on faith, as we saw, in the power of chemical science and
engineering, always to find a way, an alternative, to a
depleting resource. It is an important world issue that has to
be seriously analysed and verified in comingyears. Theissue,
In a sense, is one of ‘ecology vs. chemistry’. one would think
shat it should be both, not either, if the horizons for sustained
resource use are to be pushed to their widest outer limits.

This brings us to an oft-treated aspect of human re-
sources, namely that of Population - the so-called second
feundational concept we referred to at the outset - and its
implications on managing the outer limits. We do not intend
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to go back to Malthus. But it does not mean that we have a
balanced view at all today of this question. Population growth
in the Third World has been taken up as if it were a single
agent of destructive resource use. The multiple interrelations
between population, resources,environment and develop-
ment are much more complex than that. It is quite legitimate
that population be a centre-piece in any concern of outer
limits management; but it is more than counting numbers,
or of the developing countries alone.

People are the beginning and the end of most of our
intellectual and other pre-occupations; their cause and their
purpose. The problem caused by this has been with us for a
long time. In some ways, it looks simple and has been even
interpreted in simplistic terms, as a question of numbers:
that the population question is one of the expanding num-
bers of people - men and women and children in this globe -
whose growth has to be contained. But it is as complex, if we
might say, as it is simple. Just as an example, if there were
no problem of income differentials in a population structure,
then there is no population problem. The best way of looking
at the question itself seems to be in terms of two time
scenarios, the perspectives for the nineties and thereabouts,
being the first.

The second is the 21st Century scenario, in which avery
simple implication is that the world cannot take an exponen-
tial growth rate. This is simply a game of space and numbers.
There has been one computation some years ago, to say that
if the population grew at the rate posited at that time in many
countries, by the year 2500 there would be only standing
space in the world. One would not want to labour with
examples like this, where it is of course easy to see the
implications of such progress. One could well state one thing
very clearly, namely that this sort of situation would never
occur for the simple reason that people will just exterminate
themselves even before it reached this point. Yet, the spectre
of this type of exponential growth is there and this is the
biggest factor in the so-called 21st Century perspective.

18

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



Therefore, right from now - and this is the first compo-
nent in population strategy - every policy, every acceptable
means, every break that can be applied in terms of containing
the unrestrained growth of population, must be so applied.
There is no doubt that at some time the world must realise a
'standstill’ growth rate as we have it in some developed
countries. Otherwise, we may simply reproduce ourselves
out of existence.

But in the application of this type of family planning and
policies, we need also to be a little cautious and be sure we
look at the total picture. Are we right in assuming that
straightforward, mechanical, demographic and family plan-
ning policies are the totality of tools and instruments for
meeting the population problem? We could answer this for
the time being in the form of a question: Is that how countries
which are presently having stable populations achieved this
stable rate and solved their population problems? This is a
historical question with evidence right here today. Let us take
this up with the second scenario, of the shorter term, that we
mentioned.

As far as this Century’s* problem was concerned, one
could not slot it into the type of solutions that are relevant for
the 21st Century. There are at least two types of factors
relevant to this. One is what we called the historical question.
Is there, or is there not, a lesson to be drawn from historical
experience of those countries which are today having stable
population growth rates or stationary rates, but which had a
high growth rate in the past, say, a hundred years, fifty years,
or twenty-five years ago? If they did not achieve this by what

are called today family planning approaches, how did they
achieve this?

The second factor is that there is an existing vast
population in any case, with a compulsive need to meet the
basic needs, and more, of this population. It is nothing more,

4, For convenience, shall we say up to 10 years or so, of the next Century.
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or nothing less, than the challenge of providing the resources
and providing the means to development for this vast popu-
lation. So, as opposed to the ‘21st Century’, we have a
counterpoise and a different type of priority for the ‘20th
Century’ - viewing, of course, the latter as going into some
years thereafter as well.

As we know, world population will, we are told, by the
year 2000 be 6 billion. The population of Asia is expected to
be 3.5 billion by the year 2000. That is the broad canvas.
Within this, we have been told that the developing countries
are generally considered to be over-populated. In fact, this is
considered the problem. Now if what we have been saying
earlier about the immediate scenario is true, then the fact of
developing countries being given a blanket classification as
being over-populated, it seems, needs a little closer look.
There seems to be something more than the figures behind
the over -population definitions and concepts. For example,
if we talk of density per square kilometre, say in 1977, we
could take a few country cases. This density in Belgium was
325, West Germany 247, Netherlands 339, and, one more on
this side of the world, in Japan 306. There are more cases.
Against these, the population density per square kilometre in
India was 190, Malaysia 38, Nepal 93, Pakistan 94, Philip-
pines 150, Sri Lanka 213 and Thailand 86.

The question we may ask is ‘How is it that a high figure
in one case is classified as over-population and in another
case as not over-population? Or, conversely: How is it that a
low figure in one case is not considered as under-population
and in another case it is considered so? What we are thrown
back on is a very important fact. As a picture of the popula-
tion dimension, for the future as for social and political
stability, there is something wrong with these figures or
something wrong with the interpretation of these figures. The
statistics are sound; so there is something wrong with the
interpretation. It is obvious, therefore, that the analytical
problem is not simply population, but population plus re-
sources.
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As we recalled earlier, during the Industrial Revolution
in Europe, the population in Europe shot up, if we may talk
in round figures, from 100 to 300 million. What happened at
that time were two things. Firstly, alongside the enormous
increase in the population, there was an increase in the
harnessing and in the use of resources. This was fundamen-
tal. Secondly, when the stage of development had reached
what is today called ‘the take off stage’ and the ‘high mass
consumption stage’ there was automatically a levelling off;
ending finally after the last World War, in a standstill
demographic growth picture.

This was the situation and the historical experience that
we had. The same historical experience stands repeated in
the case of Japan, although one country cannot be compared
exactly with another. Thus, if there is an over-population
problem in most of Asia, it is also because of a resource
problem. Itis not an over-population problem per se. Itis also
because resources have not been sufficient. Such a poverty
problem has an interesting analytical meaning, because it
means that, while we are pursuing family planning policies,
demographic analyses and actions, we should, equally, push
for the development and the use of more resources. It has
another potential value in that if we do this and raise the per
capita incomes of the peoples from poverty lines, the chances
are that this as much as mechanical family planning policies,
perhaps more in some cases, would help to level off and to
reduce the rate of growth in the population. In these situa-
tions, the ‘Outer’ limits are not human congestion, but
resource privation.

If, for developing countries, the core issue in resource
management for maximum growth is resource availability,
then past socio-economic conditions under which resources
were exploited need serious re-consideration. First, the pov-
erty situation itself has to be reversed sharply and urgently
- even in order to arrest the vast degradation, depletion and
loss of vital developmental resources, Secondly, it means
utilising at least twice, perhaps three or five times more
resources than the populations of the Third World are
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utilising today. The management challenge is not to conserve
resources - as must be relevant to the developed world - but
to use more resources and to find out how to tap these
resources without affecting outer limits and future availabil-
ity. As of now, the big resource users are not in the Third
World, but in the developed contries. With anything between
20 to 40 times the consumption per capita of resources by an
individual in the developed world, compared to that in the
developing world, one way of looking at the resource, popu-
lation and limits relationship is to consider that the popula-
tion of Europe, if say 400 million in round figures, is at least
8,000 million in resource use terms, if not more. Beside such
a figure, a population of 800 or 1,000 million in India or
China, pales into relative insignificance and falls into a much
better perspective. Given the historical rate of use of world
resources so far, the past centuries of exploitation of natural
resources, and the lack of any signs of alternative lifestyles
in the developed countries, the Third World has to plan out
vigorously against possible limits to resource availabilities in
pursuit of undisputed growth imperatives. As we empha-
sised, and we need to repeat, Third World resources have
been vastly degraded in poverty conditions and now they are
vastly needed in enormous quantities for development.

Management

It is necessary to understand therefore, that resources
are not to be obtained simply by market means. The first
challenge in outer limits management for growth, therefore,
is to introduce into resources planning the three dimensions
which we mentioned in passing before, but which we shall
discuss briefly now. These are resource ‘restoration’, re-
source ‘maintenance’, and resource ‘enlargement’.

Whether under poverty or development conditions, un-
attended exploitation of resources creates deterioration,
depletion, even exhaustion. Many of these can be restored,
sometimes to serve their original purpose, often for alterna-
tive new economic purposes, also enhancing economic devel-
opment. Mine-tailings rehabilitation into pasture or agrarian
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use, reforestation including social and village forestry, are
two examples of types of ‘resource restoration’ against past
depletion or exhaustion.

‘Resource maintenance’ is the use of all practicable
methods in maintaining economic resources while utilising
them to their optimum. In one sense, these are not new, even
very old. For example, sound soil and forest management
programmes, even excelling existing standards in some
countries, have prevailed for centuries past. These, plus a
whole range of practices, combining chemical and biological
devices - in agriculture, animal husbandry, fisheries, indus-
try, health and human settlements - are key components that
must figure in any programme of an integrated management
of outer limits for growth.

‘Resource enlargement’ may be theleast defined, though
unconsciously practised. It refers to the use of renewable and
re-usable resources, and residues and wastes, as economic
product. Under this management approach, as we noted,
‘wastes donotremain an effluent tobe treated, but aresource
to be converted'.

The energy crisis has induced a range of initiatives,
involving the application of science and technology to renew-
able and re-usable resources and to use of wastes in conver-
sion. These are nothing else if not the needed management
approach in inter-linking outer limits and growth. It is a
process in which the outer limits horizons, by sound manage-
ment, are made to recede, permitting a growth process which
could otherwise not have taken place. So far, this approach
has had to await the energy crisis in order to emerge in any
substantial scale. It is almost certainly inevitable that the
same crisis would overtake us in coming years in other areas,
during the nineties and certainly past the year 2000. It is
unfortunate that the present climate of thinking and strat-
egies is such, that countries appear to be waiting for the next
crisis, before such a management approach gets adopted.
One should hope that a major social goal among countries
should be to reverse this current standstill in development
management among people’s thinking.
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The world’s resources, in one way, are simple to classify.
Beginning with the sun, they are the air, soil and water as
‘basic resource foundations’. From them flow ‘the other
resources’, forests, grasslands, croplands, minerals, fisher-
ies; and, as ‘the big complementary resource’, as well as end
purpose, the human resource. All of them are in a ‘habitat’.
‘As much as natural resources require a habitat, the human
resource requires a habitat’, both of them tending, in devel-
oping countries, to be in deteriorating condition, due either
to poverty or to commercial exploitation for a world economy.

All the resource areas we have mentioned hold opportu-
nity for creative enlargement of their limits of supply. Since,
in energy, the profile has at last come to the force, bringing
out the multi-sectoral nature of such development, we may
profitably illustrate from this sector. Historically, developing
countries have been at the receiving end of technology,
inevitably high cost and not necessarily appropriate. Here at
least, in energy, seems to be a case which offers immediate
scope for developing countries’ initiatives, if not leadership;
and from being ‘participants in the products of technology’,
to becoming .‘partners in the process of technology’. That
there is need for further research in many of the areas has not
been in doubt. Past history left these sources of this energy
untouched since they were costly. When now the costs of
energy have changed rapidly, it should not be taken as a
matter of surprise that the technology on renewable energy
resources has lagged behind. The present situation therefore
is not only a natural one, but with every promise of future
breakthrough, in costs and in technology, in the use of these
resources. A conversion of the major agro-industries (agri-
crops) in an ecosystem area such as South and Southeast
Asia, to use of their own residues under a ‘coupled process’
for energy, could account for an impressive contribution to
total energy supply in any overall strategy of the future,
harmonising both economic need and environmental con-
cern. Contrary to a ‘normal law of economic growth, of a
direct co-efficient relationship between increased production
and increased call on energy sources’, the above carries a
directly ‘opposite law, wherein every act of increased produc-
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supply’.

Also, while on this, when the area of land under forest is
computed for fuel purposes, is it only this? Or shall we not
include in this, firstly, the potential to plant trees within rural
areas (village or social forestry) and, secondly, shall we not
increase the computation to include the potential to convert
wastes into fuel? For instance, the entire palm oil industry of
Malaysia is fired on its own wastes. Or, there was the threshold
example from the Philippines of a factory processing 2,200
coconuts per hour into oil and related produce, generating
enough waste to produce 1,500 kilowatts of energy.

Integration

There seem to be five convenient classifications in
managing outer limits for growth particularly in any integra-
tive approach. These may be set out as follows:

(@) One is the management of materials, i.e. of natural
resources, renewable and non-renewable, as a ‘stock’
and as a flow of resources.

(b) Theotheris ‘infrastructures’management, namely, that
of human settlements and human habitat in all its
forms, urban and rural.

(c) A third is management of the social-cultural ‘habitat’
which, as societies have demonstrated, forms an essen-
tial ingredient in social cohesion whether in resource
management or in economic management. A sound
socio-cultural environment, apart from being the ra-
tionale for all growth management, would help to face
and overcome outer limits problems such as must arise,
in which determination, foresight and decisions as a
national group are required.

(d) Fourthly, there is the management of ‘the international
commons’ and the formulation of regimen which indeed
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(e)

are of overwhelming importance. We do not propose to
take time on them here. We would, however, need to
hope for sensible evolution of world consensus and take
note of an evolving global conscience in ideas such as
shared national resources, law of the sea, climate
management, and others.

Finally, the need for a sensible ‘development planning’
system, by which investment resources are allocated
between capital investment, maintenance and develop-
ment of natural resources, human resource develop-
ment, and development of institutions. For instance,
basing oneself on an exercise undertaken sometime
ago, such a planning approach to relating outer limits
management for growth, would involve at least the
following three action points:

- A much more universal and creative system of
land use Planning’, existing now only in a few
countries of the Asian region;

- A much more widespread preparation of ‘blue-
prints’ on ‘land use Practices’ in each country,
essential both to optimal use of the land for pro-
duction and for maintaining the land resources on
a sustained basis into the future; and

- The development of ‘Resource Balance Sheets’, or
‘accounts’, for major physical resources, as a basis
for perspective and macro planning; a system
‘essential to the integration of environment in
economic planning’ (the approximation of ‘effec-
tive’ and ‘physical’ supplies we referred to before)®.
In a crude from, its essentials have been seen ir.
one or two countries so far. Such balance sheets
provide the basis for key planning and program-
ming decisions to sustain resources into the fu-

5.
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ture; to identify the proper mix of various uses of
resources; and to increase, by emphasis on re-
newable resources, the supply of resources in
several areas and instances within these areas.

Each of the five categories listed above, contributing to
the management of outer limits as far as developing coun-
tries’ growth is concerned, could be treated at much length.
Obviously, we cannot hope to do them this justice here. One
could, however, list certain key programme components,
whether for research, education, or practice, as part of the
development perspectives for the future in the light of the
preceding prescriptions.

(1) For developing countries, before we come to real
outer limits, there is an ‘inner parameter of outer limits’,
created by the vast natural resources degradations and
exhaustion from poverty. The first step, therefore, is provid-
ing the minimum economic needs, thus arresting, as we said
earlier, this particular phenomenon of resource limits for
these countries.

(2) The second is an undiluted programme of creating
by conventional and new means, and using, several times the
volume of resources now being utilised by the poor countries.

(3) Given the second, a concurrent programme com-
ponent would be needed to handle the conventional pollution
management problems out of increased resource use.

(4) It seems of paramount concern to develop the
strongest policies to strengthen the natural resources habitat
in the countries - the mountains and watersheds, pastures
and croplands, coastal areas and mangroves, and the seas -
and through them, the means by which the essential fauna
and flora and, what the ‘Bariloche authors’ called,® ‘the

6. Named after the Latin American World Model done in the seventies by a group of Latin
American authors, and known as the Bariloche Mode.
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physical environment upon which all forms of life depend’,
may be continued.

A component in this management of natural habi-
tat is genetic resource conservation, misconstrued some-
times as a luxury since it was not understood popularly. As
we know of course, the natural habitat is the only means by
which the basis for renewable genetic vitality in the very
limited crops on which humanity depends can be ensured.
Instances have already occurred of crop extermination from
the earth, saved not by humanly organised seed banks, but
by recourse to ‘the wild plant relations’ of the affected crop in
the natural habitats that happened to provide the basis for
these genetic resource pools. In the long haul and in the
wisdom of human preservation, one must think that perhaps
this programme component is at all times a top concern.

(5) We talked about resource management in terms of
restoration, maintenance and enhancement. All these in-
volve technical knowledge and processes which have still to
be further developed and applied. Thus a major constituent
of future management must be a universal programme in the
development and application of Technology to renewable and
re-usable resources and residues. Perhaps, it may be sober-
ing to recall that if the Third World were to apply energy to its
food alone at the same level as the U.S. the entire oil supplies
of the world would exhaust in 12 years. But at the other end,
of relying on cattle power, one estimate for India implied
doubling the then stock of 50 million cattle and a fodder
equivalent of land that could feed 200 million people, if food
production were to double. In agriculture, in industry and in
commerce, economies are indulging in an enormous under-
utilisation of natural and human resources, by lack of a
multiple and full use of resources in the production process
and by a total absence of a positive approach to residues
utilisation.

(6) The human habitat requires, as topmost priority,
advanced management preparations to handle one of the
most neglected areas, namely, the neuro-psychological so-
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cial stresses, that have accompanied growth. They otherwise,
would not only affect the end purpose of growth, but future
growth capacities overall. In Asia, the question acquires
special relevance in view of the known projected increases in
urbanisation by the year 2000 and beyond.

This leads to two or three particular components in this
constituent of management, namely, the need for instituting
basic new policies in :

(@) City planning, involving size, suburbia, hinterland rela-
tionships, and so on. What is the future city? What is the
concept of a whole city? How many ‘cities’ in a city should
there be? How should the inside of a city look like? How should
one arrange to move around and to live within a city?

(b) Rural modernization as an end in itself and as the
national means of managing in-migration to larger urban
conglomerations. Two essential ideas need to be accepted.
First, that sooner or later, in a finally developed society, the
rural population must diminish drastically. Secondly, that
the rural population must have, sooner or later, ‘all the
modernised amenities’, that are in fact feasible, through
localized rural industrial centres.”

(c) Abold programme of communication and related infra-
structure policies, beginning with fundamental ‘questioning
of the motor vehicle’ as the basic form of transport’. The only
way we are tackling transport now is in the Parkinsonian way;
expanding into more roads for more cars, which are followed
by more roads. That apart, these tell on lifestyles and on the
essential philosophy of the city outside ‘as an extension of the
home’ and of meaningful cultural living.

(7) Itisessential to establish within market economies
integrated development planning and integrated develop-

7, These ideas had been spelt out by this writer from as early as the seventies. See also
Annex 1.
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ment. This means holistic planning. In its application, as
distinct from academic study, one has to move away from
separate disciplines of economic planning, social planning,
population planning, environmental planning and others,
compulsively establishing an integrated planning framework
and, in time, methodology.

(8) Without being autarchic, indeed neither possible
nor necessary, it is imperative to establish a policy of self-
reliant development, in which the maximum initiatives can
come into play in evolving indigenous resources, many of
which, as we have said, have not been touched in the
commercialism of international market demand and supply.

(99 While the frontiers of natural and human re-
sources potentials are being widened, it is imperative that the
society’s management limits are similarly widened. One
component obviously is the broad policy base in govern-
ments, reflected in Legislative® and Administrative struc-
tures, all of which must be able to provide the means to
translate ideas of resource and development relationships
into actions. It has to be at central and local levels, industrial
and rural, and in all sectors.

A separate component in management limits is machin-
ery that must exist, and the priority given to it in the national
bureaucracy, for fullest scale applied research and develop-
ment of technology use in all sectors. While time horizons for
some may be several years, that for starting research must be
‘now’. Also, it is clearly important to give precedence to a
national institute for applied research in this field than, say,
to an institution for ‘fundamental research’ on the origin of
the universe or such like. These are not abstract examples;
and if the right priorities are not pursued, management may
yet limit growth.

8. In some Laws, the ‘criminal’ may not be the poor lawbreaker, but the State itself.
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Deeply intertwined with management is the role and
capacity of Popular Bodies, the media and other groups in the
body politic. While a ‘leadership’ role has often to be played
by the elite, indeed has been in many cases, in the ‘transfor-
mation from thinking to action’, sustenance comes only
where the spread has extended to ‘the people’. Thus the non-
political non-bureaucratic levels - the so-called non-govern-
mental organisations - are an essential constituent in a
sound body politic. Without adding to any glossary of political
philosophy, one may simply say that they are a very special
arm of what we know as the Fourth Estate: within countries,
perhaps uniquely, combining the opportunities ‘for reaching
out to the people on the one hand, and interceding with
governments on the other’. In the media itself, do we, for
instance, highlight occurrences in a village of multi-bunding,
irrigation control, or use of biogas? If we recall our fathers’ or
grandfathers'days, this is the sort of thing that was the topic
of village conversation and exchange. Perhaps in the days
when we were so blessed - not correlating it to the absence of
newpapers in those days! - we got a true identification of
information and social relationships, which may still serve us
well.

(10) Future constraints to resources supply, if unat-
tended, will, as through energy now, create enormous infla-
tionary pressures and foreign debt dependencies. Such a
contingency is not inevitable, but clearly re-emphasises the

previous programme components that we have attempted to
list.

* * E * #

Let us now set out, as mentioned at the beginning, a
" concise presentation of the needed ‘Policy Design’ for that

environmental management in development we have been
discussing.

Since what follows is meant to be self-contained, even

for use in that form, some preceding ideas or wordings would
be found repeated.
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I

Designs and Policies®

A Policy Design for Environmental Management in
Development

- Background

1. TheEnvironment Concep t embraces all Sectors,

not any one sector or sectors. It is a dimension

in all sectors.

2. In its Definition, it is not only to do with ‘pollu-
tion’ and ‘conservation’ (in the sense of ‘preser-
vation’), but with all resource endowments.

3. Poverty, and lack of development are causes of

some of the worst environmental degradations

and problems.

“(The foregoing may be expressed, as Propositions,
in the following three elements:

“The Environment, is simply the totality of

all our resources, literally under the sun;

- Environment management, is the use of

resources,'? not their non-use; and

10.

Based on a Framework first done in the mid-Seventies.

There is no such thing in Nature, in Society, in Economics, or in proper Environment

management, as not using resources. The concept of ‘destruction’ in ‘conservation’ - let
alone natural cataclysm - should be accepted as ‘inherent’ in Management, turning our

attention then to the ‘nature of the resource use cycle' itself, away from negativism.

Perhaps we should recall that the greater Indian metaphysical tradition does not

overwhelm itself with a negative view of ‘Destruction’, declaring that ‘Creation’ itself
contains ‘Preservation’ and ‘Destruction’, each part of the other (symbolised in Brahma,
Vishnu and Shiva). The profound Buddhist tradition of ‘Impermanence’ and ‘Change’
underlies the same Truth. So, perhaps, St. John in the Gospel, when he says that the
‘seed’ must first fall to the ground and ‘destroy’ itself, before it may ‘create’ life. The Sufi
tradition in Islam underscores this same Unity in change. And so does the, even more
ancient, Tao metaphysic of the Far East.

32

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



- Environment management for development,
is the use of all resources, alongside sus-
tained maintenance of future resource lev-
els.)”

Development and Environment are, thus, joint
environmental goals as they are joint develop-
ment goals - not separate and competing.

“(The solutions to the problems of the environ-
ment must be found within the process of devel-
opment, and not outside of it” (China);
“Development is in fact the means by which
many, if not all, of the problems of the environ-
ment are solved)”. (UK)

Environmental Conservation is, therefore, not
merely the ‘Conservation of resources’, but also
the ‘Conservation of development’.

(Conversely, “development is the creation of a
livable environment’. Certainly, not the ‘con-
sumerist’, ‘mercantilist’ or ‘commercial’ type of
development emerging in the name of develop-
ment. If an Environment is ‘unlivable’, then
there has been an under-use, or over-use, of
resources.)

The Methodology of environmental management
is not a series of ‘restrictions’, but the full
spectrum of three inherent functions, of Resto-
ration (of degraded resources), Maintenance (of
resources while being used) and Enhancement
(of resources through a vast range of ‘re-use’/
replacement strategies and technologies).

The resulting environmental Plan is a Design for
‘maximum'’ development with assured Eco-Sys-
tem balance, and Policies for their sustenance.

The Framework of such a Plan rests on four Eco-
System principles, namely:
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the ‘Eco-sphere principle’, in which all the
elements in the Eco-system are related one
to another;

the ‘Re-cycling principle’, in which all the
constituents in the system are continu-
ously ‘cycling’ and re-cycling among them-
selves;

the ‘Carrying Capacity principle’, in which
a given eco-system ofland, water or air, has

a natural limit to its capacity to sustain
itself; and

the principle of ‘Human inter-action’, in
which human beings, more than any other
in the system, can alter the environmental
configuration, for better or for worse.

- Guidelines for Plan Formulation

In a search for guidelines, the following broad indica-
tions are set out :

1.

In a first Group are problems which may be
loosely termed ‘Micro’ (meaning specific, ‘Unit’
type, similar to the ‘Firm’ in Micro economics)
and are essentially Qualitative in nature. These
share the ‘classic’ view of Environment as ‘pol-
lution’ and ‘conservation’.

Typically, these are about ‘fragile eco-systems’,

such as -

(a) watersheds,

(b) rangelands,

(c) forests,

(d) grasslands,

(e) croplands,

(f) genetic resources,

(g

endangered species,
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(h) habitat (the basis for (f) and (g), both natu-
ral and human),

(i) mangroves,

() coastal areas; and island eco-systems; and
the ‘classic’ pollution sources (solid, liquid, gas-
eous),

such as -

(@) soils (fertilizers/pesticides, etc.),

(b) water (run-offs, eutrophication, etc.),

(c) wastes (agro,industrial, fisheries, transport,
human settlements),

(d) ‘disasters’ (siltation, epidemic, starvation,
‘Bhopals’, ‘Chernobyls’),

(e) ‘apocalypses’ (Ozone, Global Warming, Sea
level rise, and others).

The second Group, by and large at the ‘Macro’
Level, is ‘Quantitative in nature, not hitherto
reckoned in the Environmental ‘catalogue’. This
is the sheer need for enormously more resources
than are being used now, or are ‘available’ for
development. No sensible Environment Plan can
escape this responsibility. In this category are -

(a) forestry sources (‘expansion’ through so-
cial forestry, wastes conservation; and not
merely anti-felling laws),

(b) soails (fullest use of potentials),

(c) waters (‘additionals’/alternatives),
(d) food grains (strains and yields),
(e) raw materials (types/volumes),

(f) energy (expansions/alternatives),

(8 renewable and re-usable resources and
wastes conversions (all sectors),

(h) minerals (utilization ‘scales’, ‘added val-
ues’),
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() transport (‘alternative’ systems),

() urban/rural human settlements (expan-
sions, ‘linkages’).

Both these, the so-called ‘Micro’ and ‘Macro’
issues and needs must be met by positive en-
vironment-development relationships; not
negative, anti-developmental, or ‘one-track’ so-
lutions.

Plans and actions must be ‘productionist’ not
‘protectionist’. Laws need to change from being
merely ‘punitive’ (especially on poor polluters)
and emphasize conversion of ‘wastes’ as eco-
nomic products (not as residue to be ‘disposed’
of ‘on pain of offence’).

The ‘apocalypse’ type issues should be of great
concern, but should not mislead; their solutions
lie essentially with their creators, namely, the
rich countries.

Outline of Action for Plan Formation

{ i

Identify and catalogue a first List of major Areas
of both environmental stress or needs, and en-
vironmental ‘opportunities’.

Prepare short operational Notes on each of them,
with outlines of designs and policies, based on
positive management approaches, in particular
the expected resource needs of development.

For major resources, prepare “Resource Bal-
ance Sheets” (separately for Renewable and Non-
renewable resources) that set out availabilities,
carrying capacities, potentials, and needs of
restoration, maintenance and expansion -
distingushing between ‘physical’ supply, and
‘effective’ supply.

On a selective basis, schedule certain natural
resources as capital stock providing for sensible
rates of use, depreciation, re-equipment and '
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even later ‘substitution’ (given new discoveries,
techonologies, etc.).

5. Also for select resources, establish ‘Resource
discounting’ systems, with future values at higher
level (contrary to normal accounting of finan-
cial/economic assets).

6. Allow all E.I.As (environment ‘impact’ assess-
ments) for projects only where “resource balance
sheets” have been first prepared.

(‘One could have perfectly sensible E.I.As on a
project basis, which are equally nonsensical on
a national basis’).

7. Progressively, replace E.I.As with an Integrated
Environment/Economic cost benefit system,
making for joint decisions in resource manage-
ment and economic development.

8. Flowing from these, draft Designs and Policy
Frameworks would result, enabling the formula-
tion therefrom of systematic Area and National
Plans and Programmes.

Other dimensions

The foregoing are all ‘ex-ante’ actions; and pre-
cede any formulation of designs and policies, or plans
and programmes. However, having got there, sound
management must foresee a follow-through with an
‘ex-post’ set of actions that will, (a) ensure the es-
sential monitoring of and intelligence on, perform-
ance, and (b) yield outstanding feedbacks to the
benefit of the successive pre-planning phases of
environment-economic management and develop-
ment which, after all, is a continuing process.

Two major instruments belong to this Group.
One is the development of an expanded, integrated,
environment-economic system of National Accounts
reflecting ‘true’ GNP values, as well as losses and
gains of resources stocks and uses.
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The other, at the micro level, is what is known as
Environmental (‘Green’) Audit of all production ac-
tivities, yielding better management, a better envi-
ronment, and even better profits.

# # # * *

The purpose of the next and the succeeding four
chaptersis to provide this comprehensive ‘package’ of
a complete management framework; and the ‘Meth-
odology’ of use of its components.
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[II. The Management Package:

The Tools of Environment - Development Management

This chapteris on Methodology per se. It is perhaps the
one single body of knowledge most central to successful
environment development management but which has re-
ceived, surprisingly, the least thinking and attention! from
the world. As we saw, there is now some fair convergence on
the ‘Concepts’ of both environment and development, and on
environment-development relationships. There is also a fair
convergence on and understanding of what we may call
‘Principles’, which on another occasion, we had described
under two captions, as ‘Foundational Principles’, and ‘Op-
erational Principles’.? There were also certain Principles
which Academia had increasingly to absorb and apply in its
studies, research, writings and teaching. But the area of
Methodology itself has been wanting; and without this, of
course, neither application to real life situations, nor teach-
ing, can meaningfully take place.

We could, as of now, hardly use the word, ‘methodology’
with any justification. We should rather have to settle for a
word such as ‘artillery’. One reason why the progress towards
a wider methodological system has been stymied is perhaps
that, up to now, the beginning and the end of any ‘method-
ology’ - at least the main pillar of a so-called methodological
system of thinking so far - has been what had been univer-
sally established as Environmental Impact Assessment (EIA).

Complementing this were ‘ecological concepts’ centering
around the ‘rape of nature’ and, internationally, debts for
nature swaps, and so on.

il Some work had also been done, such as through UNEP expert groups, or external

writings (including the International Banks) which, however, still rest mostly at the stage
of outlining principles'.

2, Inthe Autumn '91 LSE Special Lectures on ‘Environmental Planning for Development’
(publ. '92) and in later Papers.
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A third complement of the present methodological
reprtoire was, of course, the ‘pollution concept’, from devel-
opment. Under a fourth aspect of the current state of
thinking were some key ‘ancillary concepts’ foremost among
which was perhaps population. This, we have dealt with
earlier.

Essentially all of them led, in methodological terms, to
a set of so-called policies, exemplified, particularly in the
U.S., under controls and charges. They related to activities,
in the name of environmental management, called ‘netting’,
‘off-sets’, ‘bubbles’, and ‘banking’, involving, for instance, a
permission to pollute within the framework of policy, so long
as one could trade off with a neighbourhood; permission to
pollute ‘today’ with a promise not to pollute ‘tomorrow’; and
so on. There are, of course, other policy instruments else-
where; for example, the command and control, and regula-
tory type of the European system; and our own, somewhat
colonial, fines and penalties approaches.

But environment management is more than these; and
given now the development commitment involved in the
sustainable development slogan, has to be far more than
fiscal or regulatory policies, or purely ‘inward looking’
impact assessment type methodologies. A meaningful envi-
ronment-management package has tocomprehend what we
referred to in the previous chapter, as the ‘Quantitative’
demands of resources management, as much as the ‘Quali-
tative’ dimensions of management. It is possible neither to
understand environment management, or move towards
sustainable development without this comprehension. As
we have emphasised therefore, such an environment-devel-
opment management package goes far beyond the only
known ‘tool’ so far. It does so in two senses. Firstly, it
displaces EIA itself at its own level, progressively with an
Integrated Environment-Economic c/b presentation. Sec-
ondly, and importantly, EIA becomes just one element of a
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total management package, the whole of which is composed
of four composites, as follows:

(1) The design of comprehensive Resources Balance
Sheets, for all major resources of the environment
(and therefore of development).

(An ‘ex-ante’ macro level exercise, it then gives
sense even to the fashionable EIA, preventing, as
we said earlier, having a perfectly sensible EIA at
micro level, which could be perfectly nonsensical at
macro level.)

(2) Anintegrated Environment-Economic c/b presen-
tation, in place of the currently used Environment
Impact Assessments (EIA)3.

(Both, of course, being micro level exercises: and
like (1) above ‘ex-ante’).

(3) The eventual use, in addition to the well estab-
lished SNA (the UN System of National Accounts)
used by all countries, of ‘SEEA’ .(an expanded
System of Economic Environment National Ac-
counts now under preparation within the United
Nations).

(Like SNA, an ex-post exercise and, like the Re-
sources Balance Sheets, at macro level).

(4) The use of Environmental (‘Green’) Audits as a

complement to the Conventional System of Finan-
cial Audits.

3. c. f. Lawrence Summers, “Environmentalists who point to the damage done by dams,
power plants and roads evaluated according to standard economic criteria have a point.
The answer does not lie in blanket sustainabi lity criteria, or in applying special discount
rates, but in properly incorporating environmental costs into the appraisal of projects.
The grim fact is that no careful analysis was done of many of the projects which
environmentalists condemn. The world's problem is not too much cost-benefit analysis,
but too little that is done well. Plenty of environmental improvements can pass rigorous
cost-benefit tests. There is no need to cook the books.” (The Economist, May 30, '92;
quoted in the Journal of Economic Perspectives, Fall '92).
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While Financial Audit views conventional assets
and liabilities, and financial profits and losses:
‘Green’ Audit seeks to ‘cost’ losses/potential gains,
of hidden (or overlooked) natural assets and liabili-
ties, from input stage through to final sales, in any
production process.

(An ex-post exercise, it is, however, like EIA, and
the proposed Integrated c/b model, a micro level
activity).

In their totality they make up the package, and the
‘tools’, of Environment-Development Management. While
they are the subject of the next four chapters of this book, a
summary presentation of them is given at the next page.

The Package itself derives from the backgrounds of the
two previous Chapters, on the Environment-Development
relations and on the Designs and Policies relevant thereto.
Briefly this derivation may be described as contained,
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under Ecology, in the four Eco-System principles
described earlier;

under Development, in the ‘translation’ of the
“biosphericknowledge” as we called it, “intoresource
use patterns and planning actions”; and

under Integration, in a framework, again outlined
already, of ‘Restoration, Maintenance and En-
largement’ of these “Resources” of environment
and development.
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ENVIRONMENT AND
DEVELOPMENT MANAGEMENT

‘The Management Tools’

The Components of the Management Package

Resources Balance Sheets
(Macro - Ex-Ante)

Integrated Envt. - Econ. ¢/b Presentation
(Micro - Ex-Ante)

S.E.E.A. (Econ. cum Envtl. National Accounts) -
(The U.N. “Satellite System” Programme)
(Macro (National) - Ex-Post)

Environmental Audit (‘Green’ Audits)
(Micro - Ex-Post)
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[V. Resource Balance
Sheets

In the previous chapter, we did explain briefly the

nature of Resources Balance Sheets, as well as its role in a
comprehensive environment management framework. Here
we must set out in an introductory technical presentation,
the content of the resource balance sheet framework as an
instrument of management, and the manner in which it
would operate.

A phase which is overall and macro, it establishes
certain vital premises, namely of linking resources, supply
and demand; opting between alternative ways of producing
for an end-use (and therefore of resources substitution, fora
project and between projects); and making correct choice of
a project itself, before that may be assessed. An area that is
new, newer than environment assessment, it has however,
for some time been the subject of separate thinking.'

One UNEP/ESCAP Seminar, for instance, advocated
the idea of establishing resource balance sheets in national
accounts and in national planning - a type of quantification
of effective supply which it felt would greatly assist economic
planners to introduce environment management into de-
velopment planning. Pertaining to the perspective and me-
dium-term planning stages, this concept would yield concrete
benefits in terms of: national decisions on rate of use of
critical resources; long term policies for their maintenance,
substitution and expansion; and policies for science and
technology assessment and application in relation to them.

;. a.g. The Environmental Dimensions in Development Planning (UNEP/UNAPDI Publi-
cation, May 1979); UNEP/ESCAP Report of the Regional Seminar on Alternative
Patterns of Development and Lifestyles in Asia and the Pacific (August 1979); and the
East-West Centre/University of Hawaii Guest Lecture ‘The Economics of Environmental
Planning’ (C. Suriyakumaran, October 1979).

%
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Such a macro context is essential to any valid project
level exercise, since there could be: (i) an alternative project
to achieve the same goal; (ii) an alternative source of resource
supply for the same product; (iii) an input of a re-usable
resource; (iv) concomitant ‘restoration’ projects; (v) protective
activities to stabilise the resources tapped; and (vi) additional
projects based on residues created, producing end products,
or inputs to other industries.? All of these could be possibly
more development supportive than the original project de-
sign, not to mention the added costs once a choice is made
without this prior step.

There are three bases which are essential to such %
Methodology, in any case. One is the ‘macro’, as opposed tc
a mere micro basis. Second, it has to be a ‘product-loaded’
basis, not simply a ‘cost-loaded’ basis. And thirdly, it has to
refer not simply to ‘control’ of resources, but, in poor coun-
tries, to vastly ‘increased use’ of resources. These three are
‘informing factors’ which must figure in any sensible and
useful methodological approach.

The ‘benchmarks’ in such a Methodology flow from what
we have been talking of. They are just three things, although
they are ‘encyclopaedic’. The first is what we are dealing with,
namely the Resources Balance Sheets. We have set out below
a brief display on it.®> Resources balance sheets refer to the
evocation of macro Supply Schedules. We shall try to demon-
strate shortly how this works. The second is a programming
approach where, as we said earlier, one looks at environment
not as a ‘sector’, but as a ‘dimension’. The third is the
development of ‘integrated economic/environment cost-ben-
efit’ systems (and not exclusive ElAs).

Let us look at this Resource Balance Sheet idea that we
have cited as the ‘first’ component. If we look at the display

2. The phrase “balance sheets of resources” has been used along with “resource accounting”
and “patrimonial accounting” by the French for several years now; and Peter Bartelmus
(of the UNSO) has introduced the phrase in connection with the work on SNA towards
an expanded system, or ‘SEEA’ (See Chapter VI).

3. See Chart at end of this Chapter.
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referred to, we will get some idea of what is explained below.
This particular display or framework, captures both aspects,
that is the macro resource balance sheet presentation, as

well as the ‘programming’ phase of planning and integrated
cost-benefit estimation.

At this stage, for our purposes, we deal particularly with
the first one, that is the Macro level. What is given here is
indeed a summary presentation of really a whole area of
discipline, thinking, and work. We shall have to understand
this also in the context of what has been explained in the
previous pages - for instance about the ‘social basis’ of the
supply schedule themselves. We can omit the word planning
if we like, but if we start at the perspective, or medium term
phase, the key words to remember in this are the difference
between what will be called a ‘Physical Supply’ estimation,
and an ‘Effective Supply’ estimation of a resource. These
captions, gestated in the late Seventies, beginning with a
Lecture at the East-West Centre, were further expanded at
the International Conference of Development Associations in
1983, in a Paper which, one would think, came out with high
acceptance in the discussions and conclusions.*

‘Physical supply’, briefly, is the normal estimated sup-
ply schedules of aggregate needs, not simply, of course, of
financial or fiscal resources, but of physical resources. This
is a normal development economist’s or planner’s estimate of
physical supply of a resource in any given category, or sector,
for the entire economy. So we have the first assumed supply,
as a given physical supply.

In our Presentation, we start, as will be seen, with A(i),
that is, a ‘posited’ physical supply of goods and resources, as
above. In other words, for an economy, or for an area, there
is an economic estimation of total physical supply of re-
sources, as physical natural resources. This is the econo-
mist’s ‘desired’ estimate, in economic terms, expressible here
as both quantities and values.

4, c.f. the Summary Record of the Official Conclusions of ICCDA, (Annex 2).
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The first step that has to be taken is to identify an ‘initial
Effective supply’ i.e. A(ii), to meet the total national demand
under economic planning, for which the economist’s physical
supply schedules have been produced. Note that these goods
and services include expressed needs for social, cultural and
spiritual needs as well. Thus, we attempt the first, or initial,
‘effective’ supply schedules. This is - must be - typically, the
Environmentalist’s exercise. We may remember our discus-
sion about the sum total of “biospheric knowledge” that is
gathered in an environmental view of resources. This is the
basis on which the ‘first initial effective supply’ is provided.
Now when we do so, we are effectively ‘matching’ it, in an
initial step, with a posited physical supply.

For instance, there is so much forest, or petroleum
reserve or gas in the country, or so much of coal, and so on.
This is what the economists set out. The environmentalists
will have their own estimation of sustainable ‘effective sup-
ply’. This is the first step, and approximation. It is just
possible that a ‘physical’ and ‘effective’ supply estimate may
be equal; but, more likely, that it will be unequal, in the sense,
usually, that the estimation of effective supply will be less
than the physical supply. :

Now comes the second, animportant, part of the resource
balance sheet exercise. It is a tremendously fascinating and
challenging exercise for Environmentalists, in the true sense
of the word. It is an attempt, to the best extent to ‘approxi-
mate’ with the physical supply. We use the word ‘approxi-
mate’ because, at first, it is not succeeding, in matching with
the posited physical supply, or not succeeding, but the
exercise itself, honestly pursued, that is important.

Now, how do we do this? Let us take resources classified
as ‘non-renewable’ resources and ‘renewable’ resources.
Under renewable, we also have ‘re-usable resources, and
wastes’. For ‘non-renewable’ resources, the methodological
procedure by which we would do an approximation exercise,
if one were an environmentalist, or a resource manager, is
shown briefly in the display. This applies whether such
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resources are minerals, or ‘renewables’ under serious stress
say water, mangroves, forests, or others.

Strategies naturally vary according to each case. For
example, say for tin in a developing country, there would be
an estimate of the resource for the whole country, of rate of
use (and abuse), of how much is export, how much is added
value and so on. These are the types of information categories
involved. All this requires a longer presentation, best illus-
trated by case study. These go into the resource ‘balance
sheet presentation’, which then will bring out the best rate of
use of the resource. One may end up-exhausting the resource
within twenty years, or we may have a situation where we
arrange to use this for two hundred years. That is a policy,
again, which has to be decided upon.

In this particular case, there could be a consensus that
it were better perhaps not to mine as much as was being done
now, until the country developed the capability to ‘fabricate’
the ‘finished goods’ from the tin, or at least do so on a
proportionate basis. These further give a picture of when, or
whether, a resource is going to be exhausted; what in the
meantime will be developed within; what, in any field, can be
achieved through a “Technology” programme for environ-
mentally friendly “alternatives”; and so on.

We used the word ‘basket’ earlier - a fundamental
concept for both environment and development. If it is
petroleum and we know there is going to be an alternative
resource which is economic, then we may let petroleum be
exhausted. Different resources, need different policies; and,
for both environmental and economic decision makings.

Under ‘renewable resources’ earlier, we spoke of ‘resto-
ration, maintenance and expansion’ of resources. Forestry is
an excellent example of such policies which are applicable, as
also farming. In forestry, for instance, we have a challenge of
assessing not only soil or water effects but what our re-use
policies are and, in the course of it, indeed simultaneously,
ask what our alternatives are, say, to fuel wood. There is a
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rate of exhaustion of forest, due to firewood. There is also the
question of processing timber, rather than exporting say, to
Japan. The question of re-use is a question of waste. For
instance, in rubber, every year one has to fell a given number
of rubber trees in an area, whether one likes it or not. That is
the only way to maintain rubber as productive and sustainable.
As a resource, the felled tree is a free good. These are all
aspects of restoration, maintenance and expansion policies:
as much as, say, mine tailings, biological methods, or wastes
‘conversions’.

Finally, we come to the crux the most important thing,
we think, and the most fundamental. We may recall repeating
it in the preceding chapters. That is the vital role of ‘Technol-
ogy’ as means to overcome environmental problems. Now
here, the great bane, in a dynamic sense, is the failure of
environmental policy to see this role of technology, with
resultant conflict between environment and development. A
major reason for that is clearly the static ‘R & D’ and Science
and Technology policies in developing countries, as opposed
to the developed countries, their backwardness, and the
environmental, ‘protectionist’, as opposed to ‘pro-
ductionist’,thinking that we spoke of before. -

Because of the relative static situation of R & D and
Science and Technology within the developing countries,
there has been a necessity for house keeping in a diminishing
sense, that is for use of resources in relatively diminishing
quantities, rather than the ‘conversion’ of these resources, as
we said, into a myriad products, as alternatives and new
potentials, that are also environmentally friendly. These are
again relatively simplified description of a whole range of
potentials out of a Science and Technology policy, which
then, in effect ‘enlarges’ the Resource Supply. This is the real
meaning of “restoration, maintenance and enlargement” of
resources, something for which the IMF /World Bank policies
too, along with most national policies, simply fail to provide.

As a result of these steps, for renewable, and non-
renewable resources, we get whole new Supply Schedules of
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the resource availabilities in the economy - some immedi-
ately, some in the medium term, and even more in the longer
term, which is also environmentally fully sustainable, along-
side development. If we follow the display we have with us, S
& T is directed to very specific goals, according to whether a
resource is renewable or non-renewable, and these become

adominant pre-occupation for environmentalists and econo-
mists, together.

Now when we do this - and it should be clear even within
this brief presentation of what is involved - what we produce,
as Environmentalists, is as at number A (iv); that is, we
establish a ‘final effective supply’. It represents the point at
which we have that ‘final approximation’, of the ‘initial
physical supply’ of the resource-supply schedules of the
Economist, and the ‘initial’ effective supply with the ‘final’
effective supply schedules of the Environmentalist.

Yet, to repeat, this is typically something on which both
environmentalists and economists must co-operate, if the
results are to be achieved; and one in which all relevant
specialists will address issues. This time, they will be doing
so in a harmonisation of skills and purpose; instead of in
conflict of interests and results.
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Appendix®

A key concept in this integration exercise has been the
idea of the use of resources balance sheets for key natural
resources. There has been before this, a concept of materials
balances which, while representing a stage beyond the earlier
marginal and incremental analysis at micro level, is still self-
limiting. From the point of view of integrated macro level
development planning, some observations may be made on
the materials balances concept in relation to the resources
balance idea.

The increasing clarity about the relevance of the wider
view of environment for developing as well as developed
countries leads to a reappraisal of received economic con-
cepts in the context of environmental management. The
materials balance approach is a concept based on the
consistency method of national accounting and emphasizes
residuals generation as affecting environmental quality. As
an approach, it bears only superficial resemblance in nomen-
clature to the resource balance approach, which has more
fundamental connections with factor supply-extraction, pro-
duction, distribution - and environmental management,
especially in relation to development planning.

Beginning with a common property problem of resource
misallocation and resulting externalities, the materials bal-
ance approach maintains that the class of externalities
arising from residues (wasted disposal due to consumption
and production activities) must be viewed differently. Three
reasons are advanced in support of such a viewpoint: residuals
do not disappear but are matter in a different form; the waste
assimilative capacity of the environment is scarce; and it is
a common property resource even though operative decision
units are decentralised. In order to assess the external costs
associated with residuals discharge or even their technologi-

5. With acknowledgments of close collaboration with and contribution by Prof. Bharadwaj,
Protesor of Econometrics, University of Bombay.
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cal transformation into different forms, an economy wide
materials balance is suggested. Further the interactions
increase when environmental pollution of one medium, say,
water has effects on other media. Sometimes different
weightage has to be given to waste disposal by incineration
affecting air quality or by dilution affecting water quality. In
effect, waste disposal is not an isolated problem nor a final
outcome of any activity; it is an intermediary activity in the
materials flow. Whatever the methods of residuals disposal,
the disservices flow back to the consumers and producers
who initiated the process; thus control of pollution must have
a materials balance perspective for the entire economy. The
focus is on the ‘consumption’ angle where materials exist and
render services but do not get used up or destroyed. Accord-
ing to the advocates, the better the energy conversion and
material utilisation, the lesser will be the requirement of new
materials for a given quantum of production and consump-
tion. Nonetheless, it is maintained that technological exter-
nal diseconomies increase with population and production
levels disproportionately.

The residual material balance is thus a definition and a
concept. In order to render this physical process operation-
ally meaningful from the economic point of view, it must be
viewed in conjunction with a general equilibrium framework,
to examine the inter-relationships and welfare considera-
tions. Here the concept gets bogged down with the assump-
tions that necessarily go along with the models used and
carries the reservations that are expressed about a neo-
classical framework. Certain other drawbacks follow as a
fixed coefficient assumption is made to arrive at the balance
model. The model concludes that material flows from the
environment minus the recycled products would be equal to
the sum of residuals from the intermediate production and
final consumption sectors. However, the recycle time frames
have varying ranges and may not coincide with the produc-
tion period in the dynamic case. The recycled augmentation
of raw materials would not be balanced in a given time period.
On the contrary, if recycling is assumed away then there
would be no basis to assess the changing waste-assimilative
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capacity of the environment. Also the aggregate nature of
residuals flow does not discriminate between lethal and
harmless residuals or yet changing materials balances due to
changes in waste assimilative capacity. Even when, to com-
prehend the above factors, the relationships are expressed in
terms of inequalities, they do not have empirical meaning
unless the equalities hold. Thus, the more important aspects

of recycling in materials balance in fact get left out of
consideration.

In terms of the earlier discussion, the resource balance
is an approach, and not just a concept, to formulating and
assessing the physical and effective supplies of environmen-
tal factors. We call it a methodological tool as it differentiates
resources by category - renewable and non-renewable - and
by process. This approach, as earlier mentioned, is a system
of sequential and schematic linkages forming the core frame
for environmental planning in the various phases and stages.
It aims at approximating the effective supply of non-renew-
able resources to the physical supply by activating the
parameters of rate of use, and existing re-use alternatives,
also allowing for changes due to R & D application. In the case
of renewable resources, the approach emphasises restora-
tion, maintenance and expansion processes along with their
improvement through R & D possibilities. This forms a basis
for national resource accounting, with a perspective of
sustainability in resource supplies. The resource balances,
therefore, naturally subsume the residual materials bal-
ances, more meaningfully, in that, use of raw materials, by
products and recycling are also considered. The resource
balance sheets constructed after such a total environmental
assessment, would help development planning, especially
for developing countries. The actual use of all the resources
depends on a cost/benefit estimation extended to include the
relevant environmental characteristics in each case.

The two views have a point of tangency, implying a whole
line of departure. Both the views take special cognizance of
the recycling and residual assimilative capacity of the envi-
ronment. Whereas the materials balance concept begins and
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ends there itself, the resource balance approach is a stream
of thought beginning earlier and continuing further. First,
conceptually, the resource balance approach is a general
equilibrium macro framework which aids development plan-
ning . The materials balance concept is a tool which has
partial relevance only to the inter-relationship of residuals
and has static implications. Secondly, the former approach
helps disaggregation as it deals with special focus on renew-
able and non-renewable resources. The latter is a hold-all
concept for all forms of residuals. Thirdly, resources as
factors of production are differentiated from the concept
where residual and renewable resources as a process of
consumption are emphasised. Empirically, the approach is
fitted to assess changing supply positions and arriving at
operational balances for each category of resource and proc-
ess. The materials balance concept on the other hand is
constrained by the very mechanism of balance and fixed
technological coefficients. The premise and methodology of
the resource balance approach seem to be the only reason-
able manner in which environmental management could be
integrated with development planning; while being able to
subsume the materials balance objectives.
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V. Integrated Environment -
Economic c¢/b Assessments
A Model

In this chapter we look at a crucial instrument of

environment-development management, namely an inte-
grated environment economic c /b system as an alternative to
the touted instrument of Environment ‘Impact’ Assessment
(EIA), still the single instrument of environment manage-
ment and related economic decision makings.

Its importance stems from two different causes. The first
as we just observed, is that EIA has been virtually the sole
instrument of management so far. The second is that, as a
project level ex-ante activity, looking at optimalities ahead of
investments and not thereafter, it is, along with the macro
level resources balance sheets (the subject of the preceding
chapter) of singular importance.

Rather than a descriptive account of the manner of
constructing an Environment Economic Assessment (EEA)
model in place of the EIA, we have adopted the approach of
presenting a hypothetical model, which while not naturally
reflecting real figures, sets out the full spectrum of such an
Assessment Format, which then could be used increasingly
in practice, and with use, enriched to mutual benefit of both
environment and development.'

Before we do so, in view of the singular use of EIA so far
that we mentioned, a few words may be appropriate on the
place and role of EIA as it has been used so far. It is, of course,
at the sectoral stage and much more intensively at the project
stage that environment ‘impact’ assessment begins. As we
said before, since it must not function, in order to be valid,

1. Annex 3 herein abstracts select Theses presentations for Ph.Ds, using this Model in a
University in India.
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without having a macro setting, it is clear that we have been
peddling the tool of environmental assessment without re-
alising its relevant status.

Firstly, it takes its place in a total planning module. It
has an essential role but it has been forced to make do in the
past for things that it just could not do. Secondly, environ-
ment assessment is now on a markedly changed premise and
methodology. It is seen as an assessment of the use of
resources and not contradictory to, but an integral part of
cost/benefit assessment and supportive of the whole process
of development. Because of its origins, environment impact
assessment had considered impact assessment de facto as of
negative impact as if no development can have positive
environment impact. It failed mostly to assess the develop-
ment contribution to projects; or to related programmes, of
environment management. It thus committed itself to a view
of environment as cost without corresponding output. It let
slip the universal fact that to produce anything, say shoes,
requires a cost. We have sat back accepting the imposition of
the cost equation on any environmental action. It premised
itself more on inability to quantify, or on conflict situations
as bases for decision-making. It left little room for the view
that environment assessment like economic assessments
could be contributing to optimising production decisions at
project and national levels.

This is the background to an alternative environment
assessment approach that will fit into a macro scheme, be
production supportive, and environmentally friendly.

No accuracy is claimed for the figures of the hypothetical
model; reasoned bases have been used in each case. The
reader is free to improve upon these, the main point being to
retain the essential elements of the framework and its
objectives, namely ‘data setting, assessment and decision-
making’. While on the hypothetical model, perhaps it is
appropriate to draw attention to the fact that the figures on
resource restoration, etc., (vide Section V of the Model), are
all shown as benefits, without any losses. This should not be
understood to mean that therg Lannot be net project losses,

o
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although it is possible that the chances of gains are greater,
since in most cases we are dealing with resources or resource
bases that were by and large productive earlier. This is not to
say that GDP losses by degradation from the project (Section
III) may not exceed the enhancements under Section 'V - grave
degradation can leave net losses still in certain cases. At the
same time, new residues and renewable resources utilisation
(suggested in Section V) could still leave a net higher GDP, as
a result of infusing environment management planning
decisions into the economic action plan.

Countries have had a problem of how to undertake
assesments, how to make use of assessments undertaken,
and how to relate assessments to their development priori-
ties.2What the approach offers is an unimpeachable addition
to Economic cost/benefit, namely the completion of the
latter’s own attempt to provide the fullest basis, in terms of
costs and benefits, for decision making by decision makers.®
The framework of such an intergrated model received rec-
ognition, in a culmination of activities at a (UN/APDC),
Regional Meeting in early 1982.*

The integrated assessment format is set out below.

2. The recent environment-development battle in Sri Lanka, on the Coal fired project at
Trincomalee is an exemplary case.

3. c. . reference to Lawrence Summers in Footnote 3 of Chapter IIl.

4, The documentincludes areview chapter by Amartya K. Senonthe integrated assessment
model.
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II.

II1.

Environment - Economic ¢/b
Assessment Model (EEA)

The Assessment Format

The Project

- Baseline data - Background Information.

Resources Directly Used/Indirectly Affected/Products
and Residues Created

- Directly used/consumed - Indirectly affected -
Products and Residues created (directly, indirectly)

Resources Exhausted, Depleted, Deteriorated
- Directly - Indirectly.

Resources Enhanced
= By Project - Others.

Required Additional Project Components

- Restoration - Maintenance - Expansion.

Summary: Decision-Making

- Summary - Cost/benefit presentation.

Appendix :

L.

II.

Computations -Technical Notes

Categories : Resources of the Environment

Annex :

Environment Assessment - A Note on Definition and Content
of Relevant Terms.
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U Farm (FM)
' : Beach Resort
: Industry (1)
: Fishing (F)
Settlement
Wastalands
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TERRAIN

RANGELAND
HIGHLAND
CHOPLAND
WASTELAND
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BEACHHEAD
RIVER

SEA
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Appendix I Computations and Technical Notes

1

In this project, the extensive scientific, economic, cul-
tural and social analysis of the various facets in, and
relating to, the project complex are not detailed. These
in fact constitute the customary presentations of Envi-
ronmental Impact Statements (EIS), even though the
latter may treat them from a more qualitative point of
view.

These background information and data, for the project
complex herein, would cover a wide spectrum of
specializations: Forestry, Agronomy, (Animal Husbandry,
Farming) : Hydrology and Marine Biology (Fisheries) :
Environmental Sanitation and Engineering (Public
Health, etc.) ; Tourism Planning and Human Settle-
ments Development (Physical Planning, etc.); Chemical
Engineering (Industry) : and Sociology and Economics
(Assessment). All these technical notes, in well-digested
presentations, would form essential components of this
Appendix as well as of the total environmental assess-
ment statement as a whole. The various conclusions
eventually arrived at and converted into quanta or
values - at Sections III, IV and V of the Environmental
Assessment Statement (EAS) - would of necessity be
derived from the foregoing technical background infor-
mation. (See Appendix II).

The role that environmental specialists have seen for
themselves in EIS so far will necessarily continue but
with more of the needed integrative approach between
the natural and social sciences.

For the purpose of the illustrative project herein, only
the following two computations are entered:

(@) Page i. - Cost : Envisaged maintenance capital for
25 years as follows :

$ Million
O- S5years = 1.75
5-10years = 2.0
10- 15 years = 4.0
15-20years = 7.0
20 - 25years = 9.0
Total 23.75
Digitized by Noolaham Foundation. iy
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Appendix I (Cont’d)

(b) Pagevi(d) - Human Settlements: Value has been derived
as follows :
- Computation of incidence of related environmental
illnesses derived from comparative experience, along
with age group classification;

- Estimate of prophylactic treatments as applicable
(vaccinations, innoculations)

- Estimate of hospital building and similar expendi-
tures;

- Estimate of medical costs in terms of average unit,
such as per bed;

- Estimate of fall in productivity of employed work
force.

While the last item is a GDP effect, the others are an
additional cost effect in a cost/benefit presentation and could
be added to the industrial project cost. For the purpose of the
presented illustrative project, they have instead been cu-
mulated as deductions from the project GDP, assuming that
the latter is less to the extent of ‘health’ costs.

Ironically, health provisions could also be read as re-
sponsible for GDP increase, by the employment and services
generated, thus giving a matching benefit for cost. An epi-
demic prevented, will not be in the GDP, except marginally
due to environmental sanitation; but an epidemic treated
will, by the services and treatment extended, become an
increase in GDP, to the chagrin of the environmentalist! (Of
course, in final reckoning, an epidemic also first depresses
the GDP by loss in productivity and the subsequent net GDP
result may vary). The approach adopted in the above exercise,
while not necessarily recommended for universal applica-
tion, could somewhat help overcome such a depressing
conclusion.
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Appendix II Background Data & Information

CATEGORIES : RESOURCES OF THE ENVIRONMENT

Air (atmosphere)

Water (all fresh water : rivers, lakes, underground)
Soil

Minerals

Montane ecosystems / rangelands

Forests

Grasslands

Croplands

T e L AR A e

Coastal areas (including corals, mangroves, deltas, is-
land ecosystems)

10. Seas/oceans
11. Habitat : genetic resources; wildlife
12. Habitat : human settlements

- urban
- rural
- infrastructures

13. Social endowments

- cultural/heritage
- aesthetic
- recreational

14. Others
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Annex

Environmental Assessment

A Note on Definition and Content of Relevant Terms!

k.

78

The Environment is the total surroundings, of our
natural, human and man-made resources.

Environmental Impact (of a development including past
or already existing development) is:

- the adverse impact on the environment of the
development (the familiar syndrome)

-  The beneficial impact on the environment of the
development (e.g. rice fields, inherently following
construction of a dam)

- The adverse impact on the development of the
environment (e.g. saline, marsh or arid ground)

- the beneficial impact on the development of the
environment (confluence of e.g. soil, rain, raw
material, transport, labour, etc.)

Environmental Quality is a given state in the quantum
or composition of resources involved in the develop-
ment, created by any or all of the processes of:

- exhaustion; depletion; deterioration (the last, per
se; or transformed as residue or waste)

B enhancement (i.e. inherent in the development)

- restoration; maintenance; expansion (all three, by
planned action)

While quality is a static measure of a state at a given
time, quality itself is the result of a dynamic process of
change over a period of time.

Environment Management is the obtenance, by judi-
cious handling of the impact and quality changes above,
of the optimum sustained benefits from the development.
Benefits mean accretion of positive gains as well as
minimizing of adverse effects to the extent possible.

Digitized by Noolaham Foundation.
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Environmental Assessment (Contd.)

Environmental Assessment/Environmental Impact As-
sessment is the evaluation of the various impacts and
the resultant natural and induced changes, as simply
and precisely as possible for optimizing the total benefit
to the development and to the environment, the latter
conceived as the basis for ‘sustained development’.?

Environment Assessment Statement is the presentation
of the foregoing in a manner conducive to making the
required investment and development decisions.

The above Note was the definitional basis used in ‘Environmental Assessment State-
ments : A Test Model Presentation’. (UNEP Reg. Off. - UN Asian and Pacific Develop-
ment Institute, Bangkok, March 1980).

Itis ng%tgrvonhy that this phrase was used when this Model was first developed, as early
as1
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V1. The Expanded System of Environmen-

tal-Economic Accounting (S.E.E.A.)!

PART ‘A’ - STATUS

Introduction

 £8

The General Assembly of the United Nations, in Decem-

ber 1989, decided that the coming U.N. Conference on.
Environment and Development (UNCED) should aim at
recommending measures to be taken at the national
and international levels to protect and enhance the
environment, taking into account the specific needs of
developing countries, through the development and
implementation of policies for sustainable and environ-
mentally sound development with special emphasis on
incorporating environmental concerns in the economic
and social development process and of various sectoral
policies and through, inter alia, preventive action at the
source of environmental degradation, clearly identify-
ing the sources of such degradation and appropriate
remedial measures, in all countries.

A report was therefore prepared by the United Nations
Statistical Office (UNSO), which was at the time cur-
rently developing methodologies for integrated environ-
mental-economic accounting in co-operation with the
World Bank and other organizations. Relevant infor-
mation was also obtained from UNCTC, the World
Resource Institute, ECLAC, OECD, UNU, ECE, and
other sources.

Setting

3.

The overall goal of economic development is the fulfil

80

Since this Chapter is concerned to reflect the lead work of the United Nations in this field,
the text below is based mainly on the contributions of the United Nations Statistical
Office, and of Peter Bartelmus of that Office. Some of the discussions or conclusions on
economic or environmental accounting, even though open to further discussion, are
recorded as given.
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ment of human needs and aspirations, and to the extent
possible the accumulation of wealth for the needs of
future generations. The development process is made
possible by the use in production systems of key inputs
such as natural resources, man-made capital, technol-
ogy, labour and managerial capacity. In view of the
increasing stress observed on some ecosystems of the
planet and the depletion of some of its natural re-
sources, the concept of sustainable development has
been introduced to ensure the continuation of economic
development without compromising further develop-
ment in the future. Sustainable development therefore
recommends that policy decision-makers in aiming to
fulfil the needs of present generations should also aim
at maintaining the income generation capacity of econo-
mies (and enterprises).

Sustainable development policies should engender
changes in production and consumption patterns as
well as significant shifts in technology use and macro
and micro-economic management. Moreover, it should
shift environmental policies from an approach of dealing
with environmental problems after their occurrence to
an anticipatory approach of addressing the sources of
environmental depletion and degradation. One first step
towards the integration of sustainability concerns in
macro-economic management would be the establish-
ment of better measurement of how the environment
plays a crucial role as a source of natural capital and as
a sink for by-products generated during the production
of man-made capital.

Towards an SNA Satellite of Integrated Environmental
and Economic Accounting

9.

Systems of National Accounts (SNA) have provided the
most widely used indicators for the assessment of
economic performance, trends of economic growth and
of the economic counterpart of social welfare. However,
three major drawbacks of national accounting have
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82

raised doubts about the usefulness of national accounts
data for the measurement of long-term sustainable
economic growth and socio-economic development.
These drawbacks include :

(@) the neglect of scarcities of natural resources which
threaten the sustained productivity of the economy;

(b) the failure to account for the degradation of envi-
ronmental quality and its effects on human health
and welfare; and

(c) accounting for environmental production expendi-
tures (‘defensive’ expenditures) which tend to in-
crease national product but which may instead be
considered as social costs for the maintenance of
environmental quality.

In view of the fact that no international consensus has
yet been reached on how to incorporate environmental
costs and benefits as such in national accounts, it
seems premature to expect radical changes in the SNA,
a well-established system of economic accounts that
serves many different, in particular short and mid-term,
socio-economic analyses. Further reasons for not re-
placing the conventional accounts are the experimental
nature of environmental accounting and possible in-
consistencies in the valuation of non-marketed goods
and bads (pollutants) and the values of market trans-
actions. The elaboration of the standards of environ-
mental and natural resource accounting in an SNA
satellite system of environmental accounts has there-
fore been proposed for consideration in several fora.
This approach permits close linkage to the SNA without
disrupting the core system. The ultimate objective is
twofold:

(i) to provide policy decision-makers with more accu-
rate information bases to support sustainable de-
velopment policies;



(ii) to allow users of economic data to choose among
different information systems according to their
particular area of interest.

The proposed satellite System of Integrated Environ-
mental and Economic Accounting (SEEA) follows as far
as possible the principles and rules established in the
SNA. It is based on SNA's production boundary, follows
its analysis of costs and outputs and incorporates the
same accounting identities between supply and use of
products and between value added and final demand.
However, traditional systems of national accounts, fo-
cusing on market transactions, do not record changes
in_the quality of the natural environment and the
depletion of natural resources. These effects are par-
ticularly relevant for the measurement of an adjusted
concept of value added in production, which is compatible
with long-term environmentally sound and sustained
economic growth, and of an adjusted concept of net
income, which takes into account the welfare aspects of
environmental depletion and degradation.

The main objectives of the SEEA can be summarized as:

(@) Segregation and elaboration of all environment-
related flows and stocks of traditional accounts.

Satellite accounts, in the narrow sense of detailed
accounting for expenditures and revenues in major
areas of social concern, have been pioneered by France.
There is now an increased interest in identifying sepa-
rately all flows and stocks of assets in national accounts
related to environmental issues and in estimating the
total expenditure for the protection or enhancement of
the different fields of environment. One objective of this
segregation is the assessment of the increasing part of
the Gross Domestic Product (GDP) which reflects so-
called “defensive expenditures”. These are in effect cur-
rent efforts to defend people against the effects of
pollution and saturation of the sink capacity of ecosys-
tems. It has been argued that such expenditures distort
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the final results of economic activity, which should be
calculated net of the cost of environmental restoration.

(b) Linkage of physical resource accounting with mon-
etary environmental accounting and balance sheets.

Physical resource accounts aim at covering comprehen-
sively the total stock of reserves of natural resources and
changes therein, even if these resources are not (yet)
affected by the economic system. The proposed account-
ing for these resources in SEEA is considered as the
“hinge” by which comprehensive physical resource ac-
counts could be linked to the monetary balance sheets
and flows of the SNA. Non-monetary data in physical
accounts are thus an integral part of a more comprehen-
sive elaboration of the SEEA.

(c) Assessment of environmental costs and benefits.

In contrast to the above-mentioned limited approach, a
broader framework for satellite accounting, covering
additionally external environmental costs and benefits,
is proposed in the SEEA. Taking the current state of
knowledge and data availability into account, the SEEA
focuses on expanding and complementing the SNA with
regard to two major issues, namely:

- the use (depletion) of natural resources in produc-

tion and final demand; and

- The changes in environmental quality, resulting
from pollution and other impacts of production and
consumption, on the one hand, and environmental
protection and enhancement, on the other.

Possibilities of extending SEEA for the analysis of envi-
ronmental welfare effects, i.e. the “damage costs” of the
impairment of human health, recreation and other
aesthetic or ethical values, are further issues under
discussion.

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



10.

(d) Accounting for the maintenance of tangible wealth.

The generally advocated paradigm of sustainable devel-
opment stresses the need to account for the use of both
man-made and natural assets in order to be alert to
possible non-sustainable growth and development
patterns. SEEA therefore extends the concept of man-
made capital (stocks of commodities and fixed capital) to
include natural assets. As a consequence, SEEA ac-
counts for the additional costs of the depletion and
degradation of these assets, which extends the concept
of capital formation into one of capital accumulation. A
further extension could also reflect the transfer or
“discovery” of natural capital for economic use.

() Elaboration and measurement of indicators of
environmentally adjusted product and income.

The consideration of the depletion of natural resources
and changes in environmental quality permits the cal-
culation of modified macro-economic aggregates, nota-
bly an Environmentally adjusted Domestic Product
(EDP). Possibilities of introducing an Environmentally
adjusted National Income concept (ENI), which would
account for further health and welfare effects of environ-
mental impacts, are also currently being reviewed.

Accounting framework and procedures. 1 34 Vs 8 9

The difference between the SEEA framework and con-
ventional accounting lies in the introduction of environ-
mental costs of “quantitative” depletion of natural re-
sources and “qualitative” environmental degradation
(largely from pollution), mirrored in the expansion of
capital asset boundaries to include natural assets.

Accounting for Sustainable use of natural resources

Natural resources are considered to be part of the
tangible wealth of a nation. The SEEA thus includes, in
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addition to produced assets of man-made capital goods
and stocks of commodities,

@ p
ture

uced, but “naturally” grown, assets of agricul-
forestry and fishing; and

(b) non-produced natural assets of

- scarce renewable resources “in the public
domain”, i.e. the natural environment, such
as marine resources or tropical forests whose
growth is considered to be outside the active
manageral control of agriculture, forestry and
fishing, ,

- non-renewable resources of land, soil and
sub-soil assets (mineral deposits), and

- cyclical resources of air and water:

- the capacity of the natural environment to
absorb and dissipate pollutants and wastes
without unacceptable levels of damage and
risk.

The depletion of natural resource capital by different
economic activities is recorded as an environmental cost
of these activities. Together with the costs of intermediate
consumption, environmental depletion costs can be
deducted from gross output for the calculation of “sus-
tainable gross value added”. In order to maintain the
accounting identities of the SNA, the same deduction
has also to be made from final demand.

The above-mentioned physical resource accounting
methodologies provide relatively straightforward tools of
measuring depletion rates of natural resource stocks or
reserves. However, placing monetary values on these
stocks or changes therein is more controversial. Where
natural resources are substitutable by other - marketed
- materials, or human or produced capital, the estima-
tion of the replacement costs, i.e. the market value of



12.

procuring the substitute, is probably the best valuation
procedure. Where such substitution possibilities do not
exist, i.e. in the case of “complementary” resources,
valuation is more difficult, since the eventual exhaus-
tion or irreversible degradation of these resources fore-
close any options for future generations to produce the
same output with the same production technology.
Various valuation procedures have been advanced and
these include depreciation of the total economic value of
natural resources or alternatively the calculation of a
user-cost allowance.

Accounting for environmentally sound production in
consumption:

Environmentally sound production and consumption
patterns allow for the maintenance or improvement of
environmental quality. The costs of neglecting such
maintenance, i.e. of allowing continuous environmental
degradation by economic activities are actually eco-
nomic costs for using natural resource services. These
costs are allocated to the different industries and pri-
vate households responsible for waste discharge and

-Z pollution or other impairments of the quality of air,
-0 water and land. Further impacts result from the invol-
() untary “importation” of residuals, e.g foreign waste
g dumping on national territories, and from the residuals

13.

of scrapped capital goods. Total environmental degra-
dation is mirrored by a decrease in the value of non-
produced natural assets and an “export” of residuals.

The deduction of environmental costs from conven-
tional macro-indicators does not mean that these costs
are actually internalized at the micro-economic level by
individual economic agents. These costs are imputations
which do not affect supply and demand patterns and
corresponding price formation during the accounting
period. The deduction of such imputed values generates
aggregates whose valuation has not gone through the
mill of price formation in the market and which are
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therefore not strictly comparable to the value of market
transactions presented in national accounts. The func-
tion of indicators, modified by such imputations, might
thus be more to alert to structural distortions of the
economy and unsustainable trends in its growth than to
provide an accurate picture of past economic activity.

Establishing SEEAs In Member States

88

Basis for Action

To do proper accounting and to measure more accu-
rately what is true income is in itself important. But
perhaps even more important is the contribution that
this improved information will make to better policy-
making at the national level. Some countries have
already expressed their interest in establishing better
accounting practices to include natural resources in
order to help decision-makers in making policies that
better contribute to sustainable economic development.
Substantial knowledge has been gained through research
and case studies on natural resource accounting at the
national level. In many countries relevant and sufficient
information has been gathered although not necessarily
organized in a way to be readily used in the preparation
of SEEA. The preparation of national reports for UNCED
may contribute to the organization of information for
SEEAs, in a future phase.
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PART ‘B’ - BACKGROUND

[T)'Uguc LIBRARY

Introduction hsit J {K_ FFNA

An important outcome of the 1972 U.N. Conference on
the Human Environment in Stockholm was to affirm that
environmental problems are caused by highly accelerated
economic growth as well as by activities induced by an actual
lack of development. A broader view of environmental dam-
age was also advanced, which included, besides the dis-
charge of toxic substances, the degradation and depletion of
natural resources. An integrated and co-ordinated approach
to development planning, which included safeguarding the
natural resources of the earth for the benefit of present and
future generations, was proclaimed in the “principles” of the
conference report (United Nations 1973).

Eight years later the IUCN World Conservation Strategy
advocated the “achievement of sustainable development
through the conservation of living resources” as its basic aim.
The International Development Strategy for the Third U.N.
Development Decade for the Eighties also referred to the
“need to ensure an economic development process which is
environmentally sustainable over the long run” among its
goals and objectives. During its 38th session the U.N. Gen-
eral Assembly called upon the World Commission on Envi-
ronment and Development to propose long-term environ-
mental strategies for achieving sustainable development by
theyear 2000. Sustainable development was the all- pervading
theme of the Commission's Report, issued in 1987.

Although there is general agreement on the desirability
of sustainable economic growth and development, it is less
clear how “sustainability” can be defined operationally so
that indicators can be developec that signal significant
deviations from the sustainable path of development. It
appears that politicians in most countries continue to base
their decisions on the assumption that overall economic and
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social welfare rises and falls with the popular macro indica-
tors of gross domestic or national product, GDP or GNP. In
fact, these indicators are usually taken to move parallel with
aggregate income, which is obtained by making an allowance
for the wear and tear of capital assets used to produce output
and corresponding income. As far as the produced capital is
concerned, an element of sustainability is thus introduced in
the definition of national income. This approach reflects the
Hicksian view of income as a practical guide for prudent
conduct toward consumption, which should not exceed a
certain limit beyond which a person or a population would be
impoverished.

The concept of capital maintenance has not been ex-
tended to natural and human capital assets in national ac-
counting. As a result, in the case of natural assets, the
degradation and depletion of the natural environment and its
resources contribute to illusionary income flows that cannot
be maintained in the long run. Moreover, expenditures by
government or households for “regrettable” measures to
counteract deteriorating environmental conditions actually
increase national product and income. Measures of economic
welfare were therefore advanced that purported to correct the
misclassification of regrettable expenditures as final and that
made allowances for important nonmarket activities, envi-
ronmental degradation, and the depletion of natural resources.
Best known are perhaps the pioneering efforts by Nordhaus
and Tobin made popular by Samuelson’s textbook as “net
economic welfare” or ‘NEW’,

At the request of the U.N. Committee for Development
Planning, the U.N. Statistical Office (UNSO) critically re-
viewed the concepts, methodologies, and empirical applica-
tions of these measures. The review concluded that consid-
erable conceptual and measurement problems make esti-
mates of the value of environmental damage “essentially
exercises for multidisciplinary research and experiments,
not for routine collection of statistics,” and that difficulties of
agreeing on the scope, concept, and measurement of welfare
would render such approaches “inappropriate for official and
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especially international use”. The environment statistics
program of the UNSO focused, therefore, on developing
physical statistics and related indicators. A significant limi-
tation of such data is that they lack a common numeraire,
which would permit aggregation across broad sectors of the
environment. Despite its limitations, GDP thus continues to
be the main indicator of economic success or failure.

Joint UNEP/World Bank workshops set out, therefore,
to reexamine the feasibility of physical and monetary ac-
counting and concentrated on the field of environment and
natural resources. This field appeared to be better researched
and easier to assess than the whole gamut of welfare effects
originally addressed by economic welfare measures. A con-
sensus emerged in the workshops that enough progress had
been achieved to link environmental accounting to the
standard System of National Accounts (SNA) (United Nations
1968) and to include certain aspects of environmental ac-
counting in the ongoing revision on the SNA. This Part
examines the treatment of environmental issues in the SNA
and reviews the main approaches to resource and environ-
mentalaccounting for possible linkage or integration with the
SNA.

Environment Statistics and Physical Accounting \:)Q\ %\
The close interactions among environment, population, £
natural resources, and development require an integrated
approach to planning and policy formulation, which in turn
need to be supported by comparable social, economic, and
environmental data. On the one hand, environment statistics
systems attempt to compile raw data from a multitude of
sources and to present them in a coordinated manner in
statistical compendia such as yearbooks and bulletins. Fur-
ther aggregation and more rigid presentation of the stocks
and flows of natural resources in physical terms are, on the

other hand, the objective of natural resource accounts and
balances.

91
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Environment Statistics

At the international level, the Conference for European
Statisticians (CES 1973) of the Economic Commission for
Europe took the initiative to develop a system of environment
statistics that would complement the already existing sys-
tems of economic statistics (the SNA) and social and demo-
graphic statistics (the System of Social and Demographic
Statistics, (SSDS) (United Nations 1975). It soon became
apparent, however, that the current state of knowledge about
the environment and its statistical measurement, as well as
widely differing environmental concerns and priorities, did
not permit an internationally applicable statistical system to
be established. Therefore, under the guidance of the U.N.
Statistical Commission, the UNSO developed a flexible
Framework for the Development of Environment Statistics
(FDES) (United Nations 1984). Since the FDES itself does not
recommend statistical definitions and classifications, no di-
rect linkage through common concepts and classifications
was established with the SNA or other statistical systems.

The FDES was then expanded into a series of technical
reports on “Concepts and Methods of Environment Statis-
tics,” which will propose definitions and classifications for
statistical variables and indicators of high priority. Because
these statistics include indicators of resource depletion and
environmental degradation, their use for establishing re-
source and environmental accounts in physical terms will be
addressed specifically in a report on “Statistics of the Natural
Environment.” These methodologies will be applied at the
regional and national levels in a Global Program of Environ-
ment Statistics.

Materials/ Energy Balances

Close linkage to the SNA has been attempted in more
selective approaches to accounting for flows of materials and
natural resources. The UNSO developed draft guidelines for
statistics on materials/energy balances (MEB), which were
seen as a module of a larger system of environment statistics

. x . -.‘I“I

92

Digitized by Noalaham Foundation.
noolaham.org’ | @aavanaham.org



(United Nations 1976). The primary purpose of the MEB is to
trace the extraction and transformation of materials and
energy from natural resources, through various successive
stages of processing, to final use, and thence back to the
environment as waste or, alternatively, to secondary use.
Compatibility with the SNA is achieved by using its standard
categories, such as domestic output and consumption, im-
ports, and exports, and its classification of economic activity.
Contrary to the concepts of market transactions and mon-
etary valuation used in national accounting, physical stocks
and flows and materials/energy transformation processes
are presented in such balances.

The U.N. Statistical Commission considered the MEB to
be an interesting long-term approach, but too ambitious for
short-term implementation because countries still lack the
necessary statistical capabilities. As a consequence, only the
energy part of this approach was further developed in bal-
ances that show energy flows from the production of primary
energy, through conversion processes, to the stage of final
consumption (United Nations 1988).

A work program to standardize definitions and termi-
nology for mineral resources was initiated by the U.N.
Committee on Natural Resources and later transferred to the
Statistical Commission. The Commission requested the UNSO
to further develop mineral consumption statistics and raw
material balances (including the secondary recovery of met-
als), provided the necessary resources could be made avail-
able. Such resources could not be found, however, and work
on this program had been suspended.

Environmental Aspects of Input-Output Systems

In focusing on processes of resource flows through the
economic system, the MEB can also be considered as a
physical extension of the input-output tables of national
accounting. These models can incorporate resource require-
ments and waste residual outputs, which reflects the fact
that the materials /energy inputs and outputs for the economy
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must always balance. However, detailed classifications of
production processes that provide for a further breakdown of
therelatively heterogeneous classification by industries would
be needed to obtain more stable technical coefficients of
resource use, production and residuals.

Although the SNA provides for the full integration of
input-output tables, country tables were often compiled
separately from national accounts because they focused on
specific analytical uses. A future handbook on input-output
statistics and the current review of the SNA as a whole will
address problems of better integration of input-output prac-
tices into the SNA framework. For the time being, however,
there are no plans to deal specifically with natural resource
and energy flows or pollution processes in the input-output
system.

Resource Accounting

A few countries with well-developed monitoring and
data collection capabilities have turned to a somewhat sim-
plified physical accounting approach. The basic objective of
resource accounting systems is to provide a coherent picture
of resource use and depletion or increase, which can be
linked to, or integrated with, the national accounts. Norway’s
resource accounts concentrate on selected natural resources
and extend the SNA balance sheets to cover the total stock
(including nonmarketed stocks) of the respective natural
resources in physical units. The French “patrimony” ap-
proach is more ambitious in its attempt to include ecological
processes that are not directly affected by human interven-
tion, that is, interactions among the physical components of
the environment and its biota.

Environment and Natural Resources in the SNA

Common to all the above approaches is the use of
physical units, which permits aggregation only in very limited
areas as, for example, in the energy sector by means of
conversion factors. Physical accounts and the indicators
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presented in their framework assess resource availability,
use, and overuse, and they are thus important tools for
managing natural resources. However, they are only an
intermediate step in the overall assessment of the national
resource base, which is required to formulate and evaluate
resource policies that are compatible with general develop-
ment policies. To calculate overall measures of economic
performance, a common numeraire, such as the monetary
unit of national accounting, is needed. Therefore, aspects of
the environment that are already covered by the SNA are
examined below before any further methodologies of mon-
etary environmental accounting are described.

Flow Accounts

The basic objective of the SNA is to provide “a compre-
hensive and detailed framework for the systematic and
integrated recording of the flows and stocks of an economy”
(United Nations 1968). No explicit reference to the environ-
ment or natural resources is made in any of the core flow
accounts described in the “blue book” of the SNA. Various
activities listed in the international standard industrial
classification (ISIC) refer, however, to the use of natural
resources such as agriculture, hunting, forestry, logging,
fishing, mining, water supply, and transportation as well as
to the environmentally related services of housing and sani-
tation. Similar services are also reflected in the classification
of government expenditures by purpose. Since the cost of
land improvement is included in gross capital formation, this
concept also covers transactions dealing with selected natu-
ral resources. In none of these concepts and classifications,
however, are environmental transactions clearly identified.
They are typically lumped together with other
nonenvironmental transactions. Moreover, certain environ-
mental expenditures are treated as final where they actually
represent a cost to society. (see “Environmental Costs and
Expenditures,” below).

Balance Sheets and Reconciliation Accounts

To date, national efforts have largely focused on the
accounting of flows or transactions to the neglect of the
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stocks presented in balance sheets. This occurs despite the
fact that balance sheets form an integral part of the SNA,
linked to its flow accounts through capital transaction and
reconciliation accounts. There has been growing interest,
however, in measuring national wealth and, in particular, its
tangible aspects, a significant part of which is made up of
assets of the man-made and natural environment.

Following a recommendation of the “blue book”, the
UNSO issued detailed guidelines on balance sheet and recon-
ciliation accounts within the framework of the SNA (United
Nations 1977). The guidelines distinguish between reproduc-
ible tangible assets, including the fixed assets and stocks of
enterprises, financial institutions, government, and private
nonprofit institutions, and the nonreproducible tangible
assets of natural resources and historical monuments. The
classification of stocks and fixed assets presents important
aspects of the man-made environment and lists buildings
and infrastructural works as part of fixed assets. The meas-
urement of the availability and use of natural resources and
the assessment of related environmental problems are con-
sidered to be some of the main uses of the classification of
nonreproducible tangible assets. Land, timber tracts and
forests,subsoil assets and extraction sites, and fisheries are
the principal categories of this classification.

In line with the basic principle of the SNA to limit its
scope mainly to market activities (except for imputations for
directly competitive nonmarket activities), natural resources
in the public domain are excluded. This category includes
rivers, lakes, parklands, unused wilderness, and the atmos-
phere, which are not subject to ownership rights and are thus
generally not sold or purchased. Outlays on the permanent
improvement and extension of these items are covered in
capital formation and thus increase the reproducible tangible
assets (as “other construction works” or “land improvement”)
of the balance sheets. But no capital consumption is charged
against these outlays. However, the total initial expenditure
for naturally growing but commercially traded assets, such
as the stock of animals, timber tracts, plantations, and
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fisheries, is counted as capital formation. Further growth
and depletion are not recorded as capital formation but are
included in “reconciliation accounts” (see below).

Balance sheet accounts are linked to the SNA flow
accounts by capital finance accounts, which portray a sig-
nificant part of the changes between opening and closing
assets and liabilities. There are, however, several other
changes in assets and liabilities, such as revaluations,
unforeseen events, and, in particular, increases or decreases
in nonreproducible assets, which are not included in the flow
accounts of the SNA. To cover all differences between the
balance sheet accounts at opening and closing dates, these
changes are formally introduced in so-called reconciliation
accounts.

The following items of the reconciliation accounts are
particularly relevant for environmental analysis: natural
growth less depletion of timber tracts, forests, and fisheries;
new finds less depletion of subsoil assets; and losses in land
and timber tracts in catastrophes and natural events. Changes
in land quality due to erosion, waterlogging, desertification,
or upgrading and increased availability of mineral resources
due to technological advances are not shown separately.
They are recorded as changes in the market value of land and
subsoil assets as part of the revaluation item of the reconcili-
ation accounts. All these items are excluded from the capital
transaction accounts and thus do not affect the level of
national income or product.

Monetary Environmental Accounting

As already discussed, physical indicators and accounts
cannot be aggregated into overall measures of resource
depletion and environmental degradation. Consequently,
they cannot be compared directly with the standard meas-
ures of economic performance to assess the sustainability of
economic growth or development. For this reason, physical -
measures have not become standards in national planning
and policymaking, but have been largely restricted to use in
environmental and resource management. Because of the
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prominent role of national accounting and its main aggre-
gates in formulating and evaluating national plans and
policies, various environmental accounting approaches at-
tempted to tackle the issue of sustainability and environmen-
tal degradation within, or as close as possible to, the estab-
lished systems of national accounting.

Most of these approaches favour the direct adjustment
of SNA concepts, classifications, and tabulations. It is hoped
that this would cause politicians and administrators to base
their plans and decisions on a concept of sustainable income,
which accounts for the total cost of destructive and wasteful
uses of the environment and natural resources. During the
recent revision of the SNA, however, it was generally agreed
that no significant conceptual changes should be introduced
in the central framework of the SNA. Rather, the emphasis
should be on clarifying, simplifying, and updating the SNA for
both producers and users of the system and on improving its
consistency with other international standards of statistics.
A possible compromise (suggested below in “Future Work”) is
to elaborate the different methods of environmental account-
ing in satellite accounts and tabulations of the SNA.

The following review of the main approaches discussed
in the UNEP/World Bank workshops illustrates the possible
contents of satellite accounts. These basic categories of
environmental accounts are distinguished according to the
main environmental concerns addressed in the workshops,
namely accounts of environmental costs and expenditures,
natural resource capital, and environmental services.

Environmental Costs and Expenditures

The measurement of environmental outlays and, as far
as possible, of resources or “incomings” of the principal agents
of the national accounting system has been pioneered by
France in “environmental satellite accounts”. Operating
(running) costs or current outlays are distinguished from
investment and other capital formation expenditures. One of -
the main problems in this approach is to identify the environ-
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mental activities for which outlays have been incurred. This
problem exists because the standard classifications of the
SNA were not designed to generate statistics on environmen-
tal expenditure.

For government expenditures, the classification of the
functions of government (COFOG) does not yet contain a
category relating to the protection of the environment, but it
indicates that such a grouping may be feasible in the future
(United Nations 1980). A list of functional classes that
include information on research and other aspects of envi-
ronmental protection is advanced for “further examination”.
A draft classification of outlays of industries by purpose
(COIP) was developed by the UNSO in 1975 but was not
further discussed or promoted. It lists nine categories, one of
which specifies outlays on pollution abatement and control.
For this category, outlays for “end-of-line” measures are said
to be relatively easily allocated. However, the incremental
costs of measures that are incorporated in the production
process can be only estimated. For private nonprofit bodies
serving households, the SNA contains a classification of
purposes consisting of eight categories that do not specify
environmental purposes. For households, the SNA's classi-
fication of household goods and services might eventually be
linked to a general and more detailed central product classi-
fication (CPC), which has been prepared by the UNSO. One
division of this classification reflects environmental func-
tions in categories such as “sewage and refuse disposal” and
“sanitation and similar services”.

The development of functional classifications in the SNA
that cut across sectoral boundaries and identify expendi-
tures for environmental purposes would permit these expen-
ditures to be aggregated for the whole field of the environment
and broken down by environmental protection category. The
aggregate of the total (final and intermediate) environmental
expenditure describes how much a nation has been willing to
spend on environmental protection during the accounting
period. This aggregate also facilitates international compari-
sons, since it is not affected by different institutional ar-
rangements for environmental policymaking and budgeting.
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Functional classifications of environmental expendi-
tures can also be used to measure so-called defensive expen-
ditures incurred by the government, households, or industry
to counteract environmental degradation. When such expen-
ditures are counted as final consumption or investment, they
increase directly national product or income. Government
expenditures typically include outlays for environmental
protection and remedy, while households might bear the cost
of medical treatment for pollution-related diseases or the
avoidance of environmental disamenities, for example, by
resettlement. If environmental expenditures are incurred by
industry, however, their current cost component is counted
as intermediate consumption, which potentially decreases
(in the case of full employment of the factors of production)
industrial value added, that is, industry’s contribution to
national product. Capital expenditure for environmental
protection by industry is treated, however, as final expendi-
ture and is thus fully counted as an increase of GNP.

All these expenditures serve only to maintain a certain
level of environmental quality or, in other words, to “defend”
society against the unwanted side effects of production and
consumption. They could, therefore, be considered as a cost
to society, to be deducted from gross production and final
consumption (see “Indicators of Sustainable Product and
Expenditure,” below). Apart from expenditures for environ-
mental protection and compensation for environmental dam-
age, defensive expenditures may also include other social
costs of urbanization and industrialization, such as commut-
ing costs and provisions for environmental hazards in indus-
tries and the working environment. As already mentioned, it
may be difficult to identify separately defensive costs in the
case of combined measures that restore environmental
conditions and raise productivity or utility at the same time.

The social restoration cost of meeting or maintaining
environmental standards for safeguarding sustainable eco-
nomic development has been advanced as an indicator that
might usefully supplement national product. The indicator
describes how far a nation has drifted from its desired level
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of environmental quality and can thus be compared with the
extent the nation has progressed in raising its level of
production. Standards for sustainable development could be
set by decision makers or by science, and appropriate
measures to meet these standards could then be formulated
and costed. For irreversible losses of renewable resource
(extinction) or for nonrenewable resources, the cost of devel-
oping alternative resources or facilities could be estimated.
The method of using standards has been proposed because
of the difficulties of devising shadow prices for environmen-
tal functions (and their losses) that are directly comparable
with market prices of produced goods and services.

Natural Resource Capital

Most changes in the resource assets of a country have
been excluded from the standard flow accounts of the SNA
because of the lack of reliable data and uncertainties in
estimation and valuation procedures, particularly for assets
whose returns are typically spread over many accounting
periods. As described above, some of the more commercial
changes are recorded separately in reconciliation accounts,
but these accounts have rarely been prepared and thus are
largely neglected in policymaking. Now, however, awareness
of the unsustainability of income resulting from the con-
sumption of finite natural assets has created new interest in
accounting for selected resources in physical accounts and
has alsorevitalized attempts to assign monetary values to the
stocks and flows of these accounts.

In principle, such accounts can be developed in har-
mony with national accounting concepts by extending the
SNA's balance sheets to cover fully natural resources such as
water, forest, or wildlife, even if they have not been the object
of commercial transactions. Contrary to the practice of
reconciliation accounts, the separate listing of additions
(discoveries, net revisions, extensions, growth, or reproduc-
tions), reductions (extraction, deforestation, or degradation),
and revaluations in “national income accounts for natural
resources” has been proposed to record changes in the values
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of the stocks of natural resources during the accounting
period. Net changes in the value of the resource position can
be estimated from these accounts for the calculation of
sustainable income or product indicators. Other procedures
to estimate the depletion factor in the calculation of sustain-
able income include applying depreciation principles to the
stock of natural resources or calculating user cost allow-
ances for their intermediate consumption (see “Indicators of
Sustainable Product and Expenditure,” below).

Environmental Services

The amount of environmental expenditures or costs
described above does not reflect the correct value of actual
environmental damage. On the one hand, the value of dam-
age may be higher or lower than the cost of repairing it. On
the other hand, accounting for environmental expenditures
neglects the fact that pollution is connected with both the
benefits of using nature’s disposal and absorption services
and the “disbenefits” resulting from losses of these and other
services that benefit consumers directly. Contrary to defen-
sive expenditures, these services are not priced by the market
system and are thus excluded from standard national ac-
counts.

The introduction of a natural production account into
the national accounting system was therefore suggested.
Such an account would record environmental services (for
example, waste disposal, cooling, and provision of oxygen
and nutrients) as output from, and environmental damage (in
particular pollution effects) as input into, the environment,
with the balance representing a net environmental loss or
benefit. Industry, government, and household production
accounts receive nature’s output as “free” services (counted
as a subsidy or negative input) and deliver environmental
“bads” (as negative outputs) to nature’s production account.

The model claims to be fully consistent with the princi-
ples of neoclassical economics in measuring the environmen-
tal aspects of social welfare. There are, however, considerable
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problems in measuring and valuing nonmarket contribu-
tions from and to nature and in double counting the external
economies and diseconomies of these contributions that are
already reflected as productivity changes in the production
accounts.

Indicators of Sustainable Product and Expenditures

The environmental accounts described above produce
aggregates that can be used to modify the value added or the
value of gross production created, and the amount of expen-
ditures allocated for consumption and investment by those
transactors of the economy that use or protect natural
resources and environmental services. Accordingly, the fol-
lowing new concepts of gross and net domestic product,
income and expenditure have been proposed to supplement
traditional GDP or NDP calculations.

Sustainable Net Product and Expenditure

Correcting national income for changes in the net
resource position, which is obtained from accounting for
depletion and the increase in the stock of natural resources,
has been proposed for calculating indicators of sustainable
income or product (see “Natural Resource Capital,” above). It
has been argued, however, that geological discoveries of
natural resources can be neglected, since they do not reverse
the process of depletion but extend only the period over which
depletion can continue. Consequently, if the depreciation
concept were extended to the consumption of natural capital
by resource exploiting industries, it would account suffi-
ciently for sustainability in a measure of sustainable prod-
uct.

The valuation of natural resource stocks could be based
on the principle of replacement costs or willingness to pay.
However, changes in the value of environmental assets can
result from both physical depreciation and capital loss or
gain, as, for example, with increasingly heavy use of a natural
resource, such as the use of a water body for fishing and
recreation. In theory, valuable of capital loss or gain should
be based therefore on the marginal benefits of uses.
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The extension of the depreciation principle to the con-
sumption of natural capital affects the net value added of
industries that exploit natural resources and thus the NDP.
In addition, defensive expenditures have been considered as
intermediate rather than final consumption, and the further
deduction of such expenditures from net national product
has been proposed. This procedure would yield a new indica-
tor, which has been termed “sustainable social net national
product”.

Such sweeping treatment, however, loses track of the
accounting identity between national income (the sum of
value added, created in production) and national product (the
value of final demand) because defensive expenditures con-
tain elements of both intermediate and final consumption
and capital formation. A new, more systematic approach to
dealing with (deducting) defensive expenditures has there-
fore been proposed in a draft SNA Framework for Environ-
mental Satellite Accounting (Bartelmus and van Tongeren
1988). The idea is to reduce the production boundary of the
SNA by covering only nonenvironmental activities and thus
excluding ali production of environmental goods (filters,
chemicals, or waste disposal plants) and services (protecting
or restoring the quality of the environment) that are used in
intermediate and final demand. In this manner, value added
and final demand are adjusted to obtain identical total
values. Further allowance for the depreciation of natural
resource assets then obtains a measure that could be termed
“sustainable net national expenditure” (SNNE).

As an alternative, the joint UNEP/World Bank Expert
Group Meeting in Paris (November 1988) suggested applying
a wider concept of depreciation to calculate “environmentally
adjusted net domestic product.” This concept would include
both the depletion of the environmental “stock” assets of
natural resources and the degradation in the quality of
“permanent” environmental assets. The depreciation of envi-
ronmental quality could be estimated as the difference be-
tween actual defensive expenditure and the cost of restoring
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environmental quality to the level at the beginning of the
accounting period (in other words, “potential” defensive
expenditures). However, such a procedure neither accounts
for the “inflation” of NDP by defensive expenditures nor
reflects actual environmental degradation or damage. Clearly,
more research is needed to clarify the relations between
damage costs (expenditures) and actual damage as well as
their implications for environmental accounting.

Sustainable Gross Product and Expenditure

Unfortunately, net product is infrequently calculated
and rarely used in quantitative economic analysis because of
the well-known difficulties of estimating depreciation. There-
fore, GDP has usually received more attention in economic
planning and policy, under the assumption that the gross
and net indicators move similarly over time. The adjustment
of gross rather than net product or income has therefore been
suggested to obtain a measure of “sustainable gross domes-
tic product” (SGDP) or “sustainable gross domestic expendi-
ture” (SGDE).

The draft SNA Framework for Environmental Satellite
Accounting proposes to calculate SGDP by accounting for the
exploitation of natural resources as intermediate consump-
tion of different production activities and deducting a corre-
sponding amount from final demand as a change in “environ-
mental assests.” For estimating the amount of intermediate
consumption to be deducted from the gross output of re-
source-exploiting industries, the calculation of a so-called
user cost allowance has been advocated. User costs calcula-
tions avoid the difficulties of estimating physical or value
depreciation by allocating a certain amount of the receipts
from extractive industries to an actual or hypothetical fund,
which, if invested, would “create a perpetual stream of
income that would provide the same level of true income,
both during the life of the resource as well as after the
resource has been exhausted.” Discoveries are simply dealt
with by changing the parameters of the life expectancy of the
resource, that is, the resource-extraction ratio, and SGDE is
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derived from SGDP by deducting additionally defensice ex-
penditures of environmental protection. An approach for
deducting defensive expenditures without violating account-
ing identities was described above (see “Sustainable Set
Product and Expenditure”.)

Modified Gross or Net Product

The accounting for environmental services and damage
(or their difference, that is, the net environmental loss or
benefit) has been described as the result of introducing a
natural production account that modifies gross output in the
production accounts. This procedure would yield a “modified
gross national product”. Deducting environmental and other
economic depreciation from this aggregate produces a “modi-
fied net domestic product,” which would account for environ-
mental degradation as well as resource depletion. Consider-
able problems of measuring and valuing environmental
services and damages will probably make the estimation of
these indicators the object of research studies rather than of
routine compilation in environmental accounts.

Future Work

As indicated at the beginning of this chapter, worldwide
concern with the sustainability of current patterns of produc-
tion and consumption has raised doubts about the suitability
of standard accounting and its main aggregates for inte-
grated socio-economic and environmentally sound planning
and policies. In this context, the World Commission on
Environment and Development drew attention to the need to
shift emphasis from the standard environmental policy of
dealing with environmental effects after they occurred to “an
approach concentrating on the policies that are the sources
of those effects.” Such policies should be assessed by indica-
tors that present socio-economic progress net of all environ-
mental costs. Up to now these costs have generally been
neglected or wrongly accounted for in the standard macro

economic aggregates.
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The obvious place to develop and standardize concepts
and procedures of environmental accounting is the existing
standard System of National Accounts, the SNA. The on-
going revision of the SNA provides a unique opportunity to
examine how the concepts, definitions, classifications, and
tabulations recently developed in the fields of environmental
and resource accounting can be related to, or integrated in,
the SNA. At the current stage of development it might be
premature, however, to change radically a well-established
system of data collection and accounting that serves many
different short, medium, and long-term socio-economic
analyses. Therefore, standards for environmental and re-
source accounting should be further elaborated in a satellite
system of environmental accounts of the SNA. Efficient
linkage will require some amendments to the existing classi-
fications as well as explanations of, or cross-references to,
alternative concepts and tabulations in the core recommen-
dations of the SNA.

A first draft of the SNA Framework for Environmental
Satellite Accounting was discussed by the joint UNEP/World
Bank Expert Group Meeting on Environmental Accounting
and the SNA, and several recommendations were made:

* The revised SNA should provide a place for environ-
mental accounts within the overall system and should dis-
cuss the fact that conventional income and product meas-
ures do not reflect environmental degradation and depletion
of natural resources.

* Environmental accounting should be presented as
satellite accounts and not in the SNA itself.

* Functional classifications should be developed that
identify separately environmental goods and services, in
particular in COFOG, CPC, COIP, and ISIC.

* Environmental resources that cannot be valued as
stocks should be listed in the form of an inventory that may
include indicators of physical quantity and quality.
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* A first step toward measuring sustainable income and
product should be to deduct the depletion and degradation of
environmental assets; further research on deducting defen-
sive expenditures is required.

The meeting also suggested that further work be under-
taken toward a draft manual through pilot-type case studies
and the evaluation of existing resource accounting systems
in industrial countries. The UNSO has included the prepara-
tion of a handbook? environmental satellite accounting in its
work program and will collaborate closely with the World
Bank, UNEP, and other organizations in this effort.

2. The publication, entitled “UN system of Expanded Environment and Economic Account-
ing (SEEA)", is expected to be out in late 1993.
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VII. Environmental (‘Green’) Audit’

1. Introduction and Premises

By all accounts, the concept of Environmental Audit is

still new anywhere in the world, and indeed non-existent as
yet in most countries. In this area too, it seems that we are
indeed living in a world of slogans and lip service. But we are
in good company for it is not only environment but development
aswell. The economists do tend to sit complacently professing
an accomplished field of knowledge, which is furthest from
the truth. The ‘holy grail’ of what was called ‘steady state’
growth, that is where an advanced level of living, or a
satisfactory, adequate standard of living can be attained -
without having to depend perennially on growth rates based
on gargantuan consumption levels of national and world
resources every year - has been an illusion. In terms of
modern economics, there have been some conceptualizations
but there has been no answer. Thus we are living in a very
uncertain situation, both in terms of resources use and
growth, as economist, and as environmentalists.

We must mention, though, that there is absolutely no
doubt as to the future of environmental audit. We have seen
earlier its place in the spectrum of environmental manage-
ment. Within this frame, there is no doubt as to the future of
environmental audit as a profession. If we may use this magic
target ‘Year 2000’, there is every possibility that there would
be by then, what may come to be called an environmental
audit profession. It is thus also better that we start right now,
thinking about it in association with those concerned, while
accepting that it is a new field in which much follow-up work
is required.

1 The Chapter is largely based on a Lecture delivered at a Meeting on the Subject in Sri
Lanka, in April 1991.
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Environmental Audit, as we shall see, is a close relation
of Financial Audit. The practice of environmental audit in due
course, alongside financial audit, will enhance jointly the
standing, performance, profits and profitability of Firms,
apart from enhancing national capabilities and national
performance.

Let us first get an introductory idea on the premises on
which environmental audit stands, Without doubt it is one of
the central or key instruments, for enhanced environment
development management. As we know, ‘environment and
development’is now a key ‘label’ after the Earth Summit, with
‘sustainable development’ at centre stage. So there is no
escape from that, and for good reasons. In that framework, as
much as financial audit looks at assets and liabilities,
environmental audit, looks at ‘stocks and flows’, in the
perception that the environment is the source of all resources
(of development) as the sink of all wastes. Like financial audit,
it looks at certain commonalities; but it also uniquely views
resources as the source of all development. Such a dimension
is not conventional in normal economic analysis, or in
financial accounting,

Financial Audit views conventional assets and liabilities,
resulting in financial profits or losses. Environmental Audit
‘costs’, losses, and potential gains, of ‘hidden’ or ‘overlooked’
natural assets and liabilities, which in the course of their
non-use, do not enter into computational systems or national
accounts. As is quite evident, for instance, success or failure
in financial operations will appear as profit or loss. Manage-
ment results in environmental resources operations do not
appear anywhere as profit or loss. But it is a loss or profit, or
gain in a different sense.

Now environmental audit, because of the history of
‘impact assessments’, can be simply considered as something
negative. Impact assessment become something which was
looked at as if it slowed down economic growth. This is, as we
saw, due to its failure to expand into an integrated environ-
mental cost-benefit system. Yet, ‘good management equals
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good profits’ as the dictum goes. Now, ‘good environment
management equals good management’, and therefore ‘good
environment management equals good profits’, As we shall
see, more specifically later, it is important to have in mind
that Envirommental Audit is not a negative concept or
system. What we are looking at is something that in the end
will help the entire management process, make for manage-
ment efficiency; therefore make in fact for more profits.

What ‘green audit’ does functionally is to elicit needed,
otherwise omitted, missed or overlooked data and informa-
tion for management, whether of a firm, public enterprise,
agency or even certain governmental departments and bod-
ies. Thus, it enables the management system to open its eyes
as it were and to serve, in the areas it has identified, as strong
management aids. This is its background, and this its
rationale.

The purpose of this Chapter is to discuss this conceptin
its full range; and to set out a Methodology. We shall come to
the methodology, which is the heart of our presentation, after
certain essential introductions, advancing, one hopes, its
adoption as an integral part of environmental development
management and sustainable development.

If we may consider all of us as entrepreneurs because
that is the essence today of open market policy based
development worldwide, environmental (green’) audit is a
‘tool of management'. It is vital that it be not considered an
instrument of control. It is very important in the implemen-
tation of such a programme that governments avoid any
system which smacks of controls. We say this, because
already in some countries,? apparent environmental audit
systems have been introduced, which seem less ‘audit’, and
more controls, mainly as questions. If so, one does not

~Z motivate entrepreneurs or managers to share, to come for-
0 ward as it were, which is the whole purpose of the exercise.
__[:_0 The modus operandi of environmental audit, as a tool of
-0 management, is to stimulate the creative forces of manage-
ment itself, not to suppress by governmental controls.

2. For example, the system introduced by administrative fiat in India from 1992.
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Its recent origins naturally make it a still evolving
system. Everything has its origin, as we know. Financial
audit itself had its origins, in the Middle Ages among the City
States of the Mediterranian when the merchants did not
know whether they were spending their capital on their wives
and children as family expenses, or whether they were
spending from their incomes. So the critical distinction
between capital, which must not be eroded, and income,
which alone may be expended, was developed. Environmen-
tal Audit too had a motive force, its stimulus. It arose in what
we may call the ‘eco-system awareness’ of the community
regarding capital stocks and flows which are not accounted
for. It was soon realised that alot of ‘natural’ capital was being
used which was not accounted for, and that is why the
environmental audit idea arose. Much more recent than
financial audit, certainly it requires a helping hand - one
should think from financial accountants and auditors, but
distinctively assisted by economists, environmentalists, and
other specialists.

Environmental audit as we know it today, started in the
1970s, in the United States, as checks on legislative compli-
ance, although it was perhaps not the right start. Firms had
to report on emissions of pollution of various types and the
figures were translated into management decisions, against
goals set by government or authority as the policy makers,
which the firms had to meet. Not a control system entirely, it
was a carrot and sticks approach as well. It started primarily
in the health and the safety areas.

Quite quickly, this idea spread to Europe alongside the
American multinationals that went in during that period.
However, the European background or culture apparently
took it on a different course. It came to be looked on as a
system which would demonstrate what was termed ‘greener
performance’ a - ‘boast’, if you wish, of better performance.
Perhaps that had something to do with the political equiva-
lent of the ‘Green Parties’. Anyway people started looking at
wider issues, of the ‘source’ of the resource that was going
into production. A number of examples come immediately to
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mind such as minerals or forestry or fisheries, crops, and
others. Looking at these things meant, in any event, coming
closer to the real meaning of environmental audit.

Soon it came up also in a progressive healthy develop-
ment, as ‘issues audits’, that is, looking at or evaluating the
role of a rain forest or wetland not simply for production, but
as ecological systems for water conservation, in soil erosion,
conservation and a whole host of related matters like bio-
diversity and others. Thus it was a whole ‘universe’ of
knowledge in which ecologies became central in a manner
which was quite new.

The ‘issues audit’ now developed in additional ways, and
started to look at what one may call ‘life cycles’ of products.
Looking at product life cycles meant that one did not just
throw something away as a disposable dump, but looked at
its life cycle, right from its inception, through its conversions,
or its re-use. The distinction soon also arose easily between
‘man-made’ and ‘natural’ capital, the necessity to allow for
depreciation of natural capital separately and the necessity
to allow for ‘reverse discounting’; quite contrary of course to
economic and financial discounting concepts. On the last, in
financial conceptualisations obviously, future values are at
discount in relation to present values. But in the environ-
mental imperatives, at least for select resources, one might
well have to resort to ‘reverse discounting’ where future
values, of constrained resources may have to be discounted
in a reverse way, that is by imputing higher future values.
These we have seen also earlier under environmental designs
and policies, and their relevance for management overall.

We are also on the threshold now of re-categorising
business assets. It has probably not really emerged yet;
certain countries like Norway, Netherlands, are looking at it.
Yet, the whole idea of re-categorising business assets, which

are normally as financial audit presentations is probably on
now.

When all this has been said, there is one more point, an
important background which we must mention. This is that,
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for developing countries, neither the US nor the European
experience is enough; because there is one factor which has
been an ‘ellipsis’ for the developed world, and a convenient
one. As in many respects, the former are very often at the
‘receiving end’ of ideas. Because the ideas come with money,
you also somewhat bury your own ideas and take the money;
The ellipsis, as we mentioned earlier, is the distinction
between the ‘Quantitative’ management of the environment,
and the ‘Qualitative’ management of the environment. Basi-
cally, what it does mean is that the industrialized countries,
which are already eating up resources, are collaborating in a
World environment management programme which is
Qulitative management, essentially to manage pollution,
emission levels for ozone layer containment, and that cluster
of concerns.

We must grant indeed that technologically, there is
tremendous advance in the North'’s application of technology
for resources re-use and so on. Yet, it is basically the
Qualitative management of the environment that is of prime
interest. But if what we need in the developing countries is
any type of multiple resource use, we cannot foresee an
environmerit management system, which envisages a limited
use of resources, or the ‘non use’ of resources. Thus, there is
an additional challenge in all that we are looking for, in this
area of environment management. That means also that we
cannot easily go on literature from the West alone, which
need not really be the relevant basis for growth. We need
urgently to develop systems which are ‘development sensi-
tive’ and ‘development supportive’, a key phrase that we must
emphasize.

I - Instruments

The essense of building the ‘greening’ element into
accounting as environmental accounting, is easily stated. It
is, quite briefly, that we have to set prices for all materials,
and for all end products. That much is easily said. That is
what is central in building greening into accounting. But, of
course, one matter that comes up immediately is that, in the
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‘market’, values are set because products have a ‘value-in-
exchange’. They have a market price in the usual economic
definition that we are so familiar with. But what we have in
environmental value is ‘value-in-use’, like for air or anything
in the environment. It does not come into the stock exchange,
anywhere. It is not bought, converted into a ‘product’ and
sold, except say, air as oxygen or gas, and so on.

We need, therefore, to introduce systems of valuation,
and criteria of evaluation, which will recognise the two
parameters, of economic necessities on the one hand, and
environmental limits, and opportunities, on the other. We
cannot escape this any more now, or in future. We cannot
bury our heads and just be only an accountant, or an
economist, or a biologist. That is one of the reasons why it
must also develop at university and academic levels, among
others.

Yet, again, we need to be cautious. These are in the
Western literature, certain insights which give guidelines that
serve well for the advanced economies, but may not serve
others equally when they are in the process of developing. For
instance, there are steps like end-of-process controls in the
West, which others are imitating. There is even technical
advice being given to countries, with government support, for
example to introduce legislation which is Jjust copy book of
legislation of other developed, high resource use, or ‘resource
profligate’, economies. Developing countries need to be
‘partners in expertise’ themselves.

Next we have the ‘polluter pays’ principle; well known
indeed. In a developing country it does not really apply all the
time; and we shall give an example of that later.

‘Willingness to pay’ is another principle. In an American
neighbourhood, it is possible to say you are going to put up
a play ground and what price would you put on it. And the
person replies, “Well, I am prepared to forsake so much value
of this for the sake of open space”; which then gets noted as
the value of the alternative that is sacrificed for it. Yet, that
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is the indulgence of a high mass consumption, high income
level, high standard of living type of society. In a poor society
one cannot blindly adopt this; also a society where, as we
stated, we have a development need for which far more
resources are necessary. It is not play grounds, of course, but
the ‘yard stick’ that we refer to here.

So also with Environmental Laws. They have close
relation to Fiscal decisions. Environmental laws and Fiscal
policies work together, and are tied, because fiscal policies
are translated for enforcement by enacted laws. There was
the case in Brazil, to give one instance, where the rain forest
was being ravished by a process in which the tax and legal
structures make it all even more possible. Land tenure was
encouraged by alegal requirement to demonstrate activity on
the land, obviously reasonable on the face of it, because if a
person had no activity he should not be entitled to land. The
activity on the land was cutting down the trees. When that
was done there were also certain tax concessions earned by
the activity. The result of all this, of course, was an ironic
economic phenomenon through legal and fiscal policies -
something certainly for national and international fiscal
associations to pick up.

A positive example was what came under the term
‘judicial activism’. The Indian case is interesting here. Justice
Bagwathi of India, now retired, became during his term a
‘high priest’ of judicial activism. In one important instance
which arose out of what was called the Menaka Gandhi case,
during her tenure as India’s Minister of Environment, the
following situation came up. The Indian Constitution at
Chapter 3, Article 21, simply laid down, according to Dicey’s
‘rule of law’, that a person’s entitlement to safety, or the right
of safety was only subject to procedure established by law.
Now this was interpreted in the Indian Courts therefrom, up
to the time of Bagwathi, as a means by which summary action
can be taken so long as the laws said that the person coming
under its meaning can be apprehended for violating what the
law stated was inviolable. It happened that when the Conven-
tion on human rights was established in the United Nations,
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there was no environmental awarness, as a Principle, at the

time. What the judicial system in India did under Bagwathi’s
leadership was to bring in the right to a clean and healthy
environment as one of the basic human rights. Further it did

not rest at simply leaving it in a phraseology like ‘procedure
established by law’. By judgments and case law, it estab-

lished the need for a ‘due process of law’, before an individu-

al's environmental right may be ridden over. In other words
therefore, the accused or plaintiff, was given a chance to
present his side of the case, and as a result of this, there :
emerged a significant crop of judgments which established/ \7=
the ‘right to a cleaner and healthier environment’ as a % |
‘component part’ of the ‘right to life’ of a citizen. The Courts b
thereupon decided in these terms in favour of a number of
citizens, where the environmental system had been de-
graded. Generally, in these cases, the Courts did not take a
negative, in the sense of punitive view of the industrialists,

telling them to close down, etc. They, instead, goaded them

into looking'at their resources, as we said, in a ‘life cycle

sense’ and to bringing in the desired, enlightened policies.

A classic case of law is what came to be illustrated in Sri
Lanka and some like countries, in an FAO study of some
years ago. Fish silage, fish waste, in certain places was being
thrown by the fishermen on the way side. Now this is ‘waste’,
in which environmental law whips itself into action. It was a
case of purveying copied law, of transplanting without adapt-
ing before absorbing. The Law says that anybody who pol-
lutes or throws refuse has to be prosecuted. So a poor
fisherman is warned; perhaps warned for the second time;
and then fined on the third occasion; or otherwise even sent
to jail who knows. The only ‘benefit’ is that his wife and
children afterwards have no means of sustenance. ‘A waste
Is not a residue to be discarded, but a resource to be
converted into useful product’. In this case the silage or
waste, especially to a developing country which had foreign
exchange shortages, is an excellent source of fertilizer. Going
on this, it was for the government to initiate policies to convert
itinto fertilizer. The question then was, in this case, when the
law prosecuted the poor fisherman, who was the ‘criminal’,
the fisherman, or the State?
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A further case came up in Geneva in the course of the
‘Third Prep Com’ Meeting, held prior to the “Earth Summit’.
We mentioned before that Malaysia faced developed country
pressures to stop the cutting of forest. Malaysia’s implicit
reposte was that the North was not doing enough in assisting
their economic development; until then, they must also rely
on their own sources. The point here is that the forest, like in
Brazil or the whole South East Asian zone, is a great natural
reserve, and another ‘carbon sink’ of the world. Carbon
emitted by economic activity is absorbed by trees, with
oxygen returned into the atmosphere. Given that the North is
the largest polluter, its pollution is globally transferred and
purified in the tropical forest eco-systems. Thus, if the
polluters were using a forest as a carbon sink, should they not
pay ‘rent’ for use of the forests, for a major economic and
environmental function? In that type of question, the issue
becoms international, not only national.

IIT - Costing Experiences

Before we come to setting out the ‘Green audit’ system
itself, let us look briefly at some real problems in the process
of costing. That the problems are there, is not surprising. In
the financial field, the Accounting Profession itself indeed
took years to reach its present standards and quality. In
environment, even more perhaps, actual costs and benefits
areblurred or tend to get blurred. One reason is the difference
between value-in-use and value-in-exchange concepts. The
other is man-made, or through governmental ‘interventions’,
by hidden subsidies and exemptions and the like.

In illustration of the first, let us consider certain cases.
One of the best is a set of studies that were done abroad for
certain countries, namely Costa Rica, Indonesia, Mexico,
Papua New Guinea and Thailand. They know what their GDP
is, for what it is worth, as social policy making or planning
tools. The country studies conducted what were called ‘Ad-
justed Accounts’ of National Income, which discounted for
resource losses or such like, by degradation, depletion,
exhaustion of natural resources, which cannot be the basis
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afterwards for wealth creation. In this context, a concept was
introduced called the ‘wealth creating capacity’ (WCC) of the
countries concerned. Now, when the wealth creating capacity
of these countries was ascertained through the ‘system of
adjusted accounts’, it transpired that ' WCC’ grew more slowly
than the GDP of these countries. Thus, there was something
wrong in the way that natural capital stock, as ‘capacity’
stock, was being used.?

For instance, when forest trees are cut and sold, they
enter GDP, and yield an income. But, when a forest stands,
it does not enter into any computation, because it is simply
a value-in-use. In other words, in order to be computed as
increasing our welfare, a forest has to be cut down and
‘destroyed’. If it is not cut down, it is not computed as a
‘produce’. Whereas, in reality, we know that forests serve
tremendous functions, that are not only esoteric, but also
directly and indirectly economic. So for animals at large vs
animals slaughtered; grasslands in nature vs grasses up-
rooted by grazing; or bio-diversity itself vs plants depleted by
sale. Then we have the effects of changes such as erosion,
floods, life styles, habitat, human settlements, recreation; or
wider phenomena with desert formations, climate, water,
and others.

At the same time, there has been a tendency in Aid from
the North to use these, again, as decisive reasons for the
developing countries not to use natural resources. In that
form of course, it is unfortunate, for two reasons. One is that,
at the micro level there are tremendous potentials for what we
called ‘expansion’ of resources. The second is that there is, in
the economic scene, what we also mentioned earlier as the

3. Note that “WCC" is not affected by environmental policy alone, or even primarily so. It
could be even more fundamentally affected by wrong Investment priorities, particularly
by lack of equipment, tools and machinery industries and skills formations of various
types. Such capacity, by more financial resources and technologies, also makes
environmental management far easier and more feasible. Indeed, it is these that have,
historically, more than off-set the clear falls in WCC that the already developed countries
experienced during their wanton wholesale destruction of forests, wildlife, soils - and
even indigenous populations - in their earlier years.
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‘basket’ concept of resources. As we pointed out, this has
happened right through history, from when man moved from
the stone age to the next, the iron, the copper and so on.
Similarly, in today’s natural resources configurations. Some-
where into the 21st Century, we may never need petroleum.
So, as a matter of historical truth, as also a matter of logic,
resources are there also to be utilized. It is not a question of
non-utilization. The question we must have before us is
rather one of carrying a proper ‘focus’ in our management
systems, for optimization of our resource uses, along with
sustenance modes of resource configurations in a given area,
or for the economy. There is absolutely no doubt about the
very basis of humanity’s growth on this reality of ‘resources
expansions’ in the past.

In a slightly varying illustration, from the Middle Ages,
we talk about kings living in ‘Camelots’, or Maharajas in
opulance. If we compared the welfare levels that they and
their ‘elites’ had, and the welfare levels that typical middle
class, lower middle class, or even certain working class
populations, have in typical developed countries today, in
terms of health, education, housing, amenities, services, the
foods, there is a tremendous accretion of welfare to these
populations, that has been made by ‘economic’ growth - not
by any other means. For developing countries, therefore,
transfers of these concepts must need be appropriate and
relevant.

There are also illustrations at micro level. For example,
we stated earlier that for an epidemic treated, the costs
become an ‘increase’ in GDP. But if by wise systems or habits,
we prevent an epidemic, then it did not enter into GDP. This
type of conceptualization and modality has to enter into the
accounting systems. So too for several man-made ecological
disasters affecting soil, water, forest, irrigation, crops, ferti-
lizers. In normal accounting these ironically can show micro-
profits and macro GDP increase. They clearly call for segre-
gating ‘enviromental stocks’ and flows; correcting for
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‘redressive’ or ‘defensive’ expenditures; and attempts to seek
out the ‘net costs’, and receipts of operations.

Interestingly on this particular question, under normal
accounting, when natural capital, say a mine is depleted, that
is not felt by the ‘Firm’, because the latter merely buys the
mineral in the market. It is largely nobody’s business, except
some governments which happen to care. But where the
same Firm owns its own property, typically land, then the
Firm values any erosion whatever of that property as erosion
of capital. What the Firm does not do therefore, is to value the
unseen erosion of the source from which it gets its own raw
material. As we shall see, it is not the responsibility of the
Firm alone. It is this ‘extension’ that we have to look at in
environmental audit, with a development supportive, posi-
tive role by the State.

Itis here that the nature of the approach the government
takes, as ‘controls and penalties’, or as a ‘co-partnership’ in
better management systems, and in introduction of technol-
ogy, as ‘conversion of resources’ into useful products, all
come into play. A whole package of what government's role is
in this is therefore involved. But if we view it as government
intervening’ with the private sector or with managers or
entrepreneurs or accountants, instead of as a partnership in
the process, then it will not work. It has to be a creative and
incentive led, not a command and control structure.

A special aspect of cost (market) distortions, we said
earlier, is Government led subsidies, exemptions and the
like. We saw something of this in the Brazil forest logging
case. There are others, for example the minerals, prominent
among the offenders being the developed countries like the
United states, Japan, France, Germany. In these cases,
which can also include agriculture, industry and infra-
structures, the real costs are not seen. The issues too are not
merely local or national, but also international. Their ‘inter-
ventions’ skew markets, inhibit re-use or recycling, and push
for more indiscriminate mining, of all minerals (metals,
industrial materials, construction materials and energy
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materials). A policy line based on Environmental Audits can
be (i) taxing, not subsidising, extraction, (ii) stimulating re-
use of world stocks, (iii) subsidising benign alternatives, and
(iv) launching indegenous research.

Again, these are not policies for blind application to poor
countries, where their priority is creation of development
bases, that is creating vital oil, mineral, other industries, in
a first stage to development. Even capability for environmen-
tal management can depend on this policy.

IV - The Model

Let us now, leave the matter of costing and related issues
and lessons. Let us go now to the heart of the system, namely
the Model, or management framework of the Environmental
Audit (‘EA’) System. It has certain foundational ideas:

(1) Interms ofarea, it covers the whole spectrum of the
production stages, from the source, through the
production process, on to final product stage.

(2) In terms of effects, as we saw already, it compre-
hends all of the direct, indirect, and ‘neighbour-
hood’ effects.

(3) Conceived as an ‘instrument’ of management, it
looks at ‘restoration’ of resources, ‘maintenance’
systems for resources, and ‘expansion’ of resources,
a term as we saw, not normally known, but refers
especially to the application of technology for re-
use of resources, to discovery of resources, and of
new uses which never existed. These instruments
as a strategy, aim to assist - along with other
exercises, in particular the ex-ante ‘Resources
Balance Sheet’ exercises - in attaining multiple
level supply of the resources needed for develop-
ment.

(4) On this, we often hear only about ‘over-use’ of
resources both as advocacy from the North, and in
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a garbled way, with the impact assessments-in-
poor countries. Yet, there are three phenomena
namely, ‘over-use’ of resources, ‘under-use’ of re-
sources, and ‘wrong-use’ of resources. If there is
environmental degradation, ifa Development is not
immediately sound, that can be due, not simply
only to over-use of resources, but due to under-use
as well, or to wrong use - in all Sectors and all areas
of the economy of a country.

(5) A final, informing principle in a methodological
framework is what we called the ellipsis areas in
economics and in environment. Economics has a
blind spot in that it does not reckon welfare condi-
tions of labour, in its profit and loss accounts: it
just has wages as cost. Environment has its own
blind spot where, as we mentioned, environment
impact assessment is considered as if it were
meant to track down the negative impact of de-
velopment which of course is totally wrong.

These are the background, or the informing principles,
the ‘philosophy’, the ‘religion’ behind the Model that is
presented. The Model itself is designed for practical applica-
tion, and use; and we shall now take this up. It consists of four
Formats or Charts which, together, make up the framework
of management. What they do is to set out the categories and
contents in a typical production flow, showing net effects on
stocks of resources (benefits and losses) and flows of re-
sources (costs and receipts) and indicative profit/loss (c/b)
results.

Let us take Chart A (see next page). This will be an
essential opening lay-out, also in the conventional sense
when evaluating or analysing economic projects. We begin
with the left side of the display, where the economic profile of
the project or activity will be made out as a background. The
right hand side is an addition and carries the environmental
dimensions. On the left side, we have the conventional layout
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of what a project will be like, its nature, whether it is agri-
cultural or industrial, etc. its title, life span, locations and
boundaries, scales, costs, products or outputs and other
special notes.

Now, on the right side, we have the environmental
description which normally will not be reflected. It will lay out
the main legislative and fiscal backgrounds. In the contexts
of what we have said before, these questions will be under-
stood on what is the existing Corpus of law which is applica-
ble to this particular activity. Is it incentive oriented or
punitive oriented, that is ‘productionist’ or ‘protectionist'? It
is not a policing or control approach, but a ‘participatory’ one.

The second entry there is ‘consumer conscience’, an
emerging idea. In the American and European countries,
thereis anincreasing consumer preference for environmentally
friendly products; shelves and stores and shops advertise
themselves as green, or environmentally friendly; in other
words, that they use resources which are not environmen-
tally offensive. Yet, while this may be minimal in developing
countries at the moment, it may not be so in some years.

Next is technologies, a vital component and very impor-
tant to assess. We shall come to that again in a later Chart.
Just like today where we work with chemists in chemical
firms, so ‘technologists’ are important to look whether there
are given technologies or not, and what the ‘known’ frontiers
are. By frontiers, one does not mean some distant technology
where, shall we say, we can get energy from hydrogen, which
may take fifty years; but on which groups can work right now,
or are working, though not in ‘this firm’. This firm cannot
work on it; it is just a producer of some nice commodity. But
there could be frontier areas in technology development and
it should be the business of whoever is preparing the Studies,
to probe into it, to talk to the scientists or technologists, and
to try to find out the ‘frontier areas’ which can then become

the basis for ‘policy development’, in the later part of the
framework, below.
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The fourth item deals with a number of inner manage-
ment issues. Is there ‘awareness’ within the Company? What
is their policy? Do they have a known policy of the Board of
Directors on environment? The answer may be ‘nil’ for now;
but that is no discouragement. If they are aware, and have a
policy, what is the management structure? Is it at one point
in the management system, or more? Is there an environment
officer? - a young man or lady to whom they will say, ‘All right,
you are the environmental officer and now you will help us by
making yourself understood to us.” What are the skills,
available, if the earlier answers are positive? Does the com-
pany have any training schemes? What is the monitoring
system? And then, what is the ‘working environment'? It is
not evident here, on the left hand side, but it is simply not a
question of paying wages, only. Finally, what are the Compa-
ny's public relations arrangements?

Next we go on to the second stage from there, that is to
the Second Chart. First it looks at the assets and liabilities
from the economic side. That is, the left hand side under
assets are, land, building, materials, equipment, inventories,
cash equivalent, products, etc., the type of things that appear
on a normal financial presentation.

On the right side, that is on the environmental side, we
have the ‘resources used’. The first six items there are similar
to the ‘left hand side’. There is a number seven under
Environment, blank on the left side, namely labour, Labour
under economic activity is simply as wages and costs. Butin
an environmental operation, conditions forlabour will also be
factored, to be considered under resources utilized or used.
Similarly, we have Number nine in the Environmental side,
which is very important. It is at this point that there starts a
look, as we said, at wastes and discards over the whole
spectrum, as one of the basic informing principles of resource
management overall. For no fault of their own, management
systems and enterprises do not look at this. They are just
concerned with buying items at the best price in the market,
doing a good job with their own management, financially and
economically, and selling high. Nobody can blame them for
that.
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Next, we come to liabilities. Again, on the ‘left side’,
liabilities are standard, as shares, loans, stocks, deprecia-
tions, rents, wages and taxes and dividends. That would be
the normal, financial accounting, or the economic side, of the
presentation. If we look at the right side, that is the environ-
ment side, we see that none of these items has ‘resource
effects’. But we have items seven, eight, nine and ten which
do not appear at all on the left side. These are the resources
that are degraded, directly or indirectly or in neighbour-
hoods, depleted, or ‘exhausted’, and ‘enhanced’, that is as we
had said, by new or known technology and practices.

These are not things that we need to run away from. For,
within the womb of these problems, lie also the potentials for
enhanced management, enhanced resource utilization, and,
very often, enhanced profits. This is also where the partnership
of the State comes in. If the State treats firms as if they are
tobe pursued and harassed, it is not likely to work. But where
there is a partnership concept, then we could marry the so-
called ‘direct, indirect and neighbourhood effects’ in a har-
monious relationship of optimization of resources. Thereaf-
ter, there could be a sharing of beneﬁts both at private and
public levels.

We come now to the important operations stage. This is
the Flow Chart ‘C’, of resources costs and benefits, in three
Groups. On top, we have the Economic operation and next
the Environmental operation. The third, on Technology,
serves both. Together it is, typically, an ‘environment -
economic flow chart for sustainable management’ at the Firm
level; and sustainable development overall.

In the Economic operation, we have the resources - ‘at
source’, ‘in process’ and at ‘end product stage’. Resources are
the basic input. Next are the intermediates, third is labour
and the fourth is the final product. Now resources, at source,
torepeat, are degraded, depleted, exhausted and have direct,
indirect, neighbourhood effects. In process of use, that is at
intermediate stage, they can be over-used, under-used or
wrongly used. Further, conditions of labour and welfare
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accretions can be neglected to the point of causing visible
health and other problems. We may recall our earlier example
of an epidemic treated as an accretion to our national growth,
but an epidemic prevented as not so. At the final, last stage
of the Economic operation, we have ‘non-market’ products,
as residues and wastes.

The Environmental operation, is the heart of the envi-
ronmental management system. It is not just enough, for
instance, to conduct environmental impact assessments and
then find fault with everybody else. That is negative. So too for
us here. What is necessary is that when a resource is
degraded, depleted or exhausted in whatever way, there
should be systems of analysis, examination and manage-
ment, which look at potentials for resources sustenance by
restoration’, ‘maintenance’ and ‘enlargement’. There is a
whole range of these, whether in industry or other sectors.
For instance, under agriculture, biological methods of pest
control are a well known, established instrument.

At the intermediate goods stages, within a production
process, there are tremendous opportunities, as experience
has shown, for rationalisation and optimization. Under la-
bour, it is indeed very important to look at what is called
‘working conditions’ and enhancement of the ‘working envi-
ronment’. Environmentalists are quite right in this, for the
longer term economic values themselves, by enhancement of
the working environment.

Atthe final product stage we have re-use, re-cycling, and
development of alternative products, systems and designs.
For instance, a change from petroleum to natural gas in some
systems, or re-use and re-cycling as we saw earlier and
innumerable others are still untapped potentials. It is prob-
ably amazing how in actual experience, countries one after
the other come out with potentials, of which people never
realised their existence. This is a fascinating aspect of our

task, our future hope, a justification for what we commend
here.

The last heading, applying to both the above is, there-
fore, the Technology operation. It is absolutely basic, making
the difference, especially for the developing countries, be-
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tween stagnation and prosperity. We have very poor R&D
and Technology programmes here, inspite of high visibility
institutions. There is very little ‘industry’ related technology
taking root. Environmental Technology itself basically covers
‘bio-technology, re-use technology, and materials technology’.
We know of things happening in the world around, not only
in the North, but others like Korea, or India. It is the pursuit
of this that holds the key to harmonizing the problems of, and
realising the potentials from, development and resource
management, and making sense out of a combined economic
environment management ‘philosophy’.

If we do these, then of course we have, under Costs, as
at the end of the Chart, those that are economic, and those
that are environmental. In a sense it is the central part of a
resources or environmental (green’) auditing system.

The last Format (Chart D) we have is essential to the
Model or framework, though it is not, analytically, an integral
part of it. This is because of the problems that we have with
some of the perceptions of legislators and tax specialists. We
used the phrase ‘productionist’ vs. ‘protectionist’ legislation
and taxation systems earlier. The purpose of this Form is
simply that, when an environmental audit is undertaken, it

will be necessary for this information to be available to policy
makers.

The steps start, first, with listing the issues serially.
Next, where a particular legislation is applicable to this
activity, if we agree that it is good law, then what is the record
of compliance? If it is good, then everybody should comply.
But where it is wrong or deficient, what are the implications
and consequences of compliance? As we said, a lot of law and
a lot of taxation as in the Brazil case and fish case and so on,
could be wrong. So, here is an area for really true manage-
ment innovation; and for Government to move away for
simple bureaucratic controls. The last Column is for required
new alternative legislation, if that is the case.
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The foregoing conclude the core of the exercise. They
give, as we said, for the activity, the categories and the
contents, in a typical production flow, showing the net effects
on stocks of resources as benefits and losses, and on flows of
resources as costs and receipts of actions; and bring out, in
indicators, the cost/benefits, or profits and losses of both
resource use and development.
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VIII. The Future

I - Education, Training, Technical Assistance;

II. - Policies, Prescriptions, Assistance, Implementation.

Our main concern in this concluding Chapter is to try

to look at some of the supporting policies and instruments
that should come together, to give a fair chance to developing
countries in particular, and to Organizations as well as
academia, to adopt and to apply seriously, the four-fold
environment development management package that has
been set out in the preceding pages. We consider this
extension of support capability below, in two portions, as in
the sub-title above.

It is not still easy to do so, however, without noting once
more, as a prologue to these, instruments and policies, the
setting in which we presently operate, and which has itself to
become responsive to the real needs.

The major background to it is that the policies and
instruments developed and applied by the North to itself, and
recommended and perforce adopted by pressure of interna-
tional funding by the South, are essentially for economies to
keep churning out incessantly increasing outputs year after
year, at very high levels of consumption of resources. Just as
one instance, in an observation by Schumacher sometime
ago, the United States was using 40 percent of the world’s
resources for 6 percent of the world’s population. Efficiency,
as a hallmark, would have been if 6 percent of the world’s
population were to use 6 percent of the world's resources, and
make it succeed in producing a sustainable and acceptable
standard of living. Clearly, the rest of the world cannot imitate
the US model; clearly also, there must be something wrong in
environmental management ‘controls and charges’ instru-
ments, if they were the only tools available. Doubtless,
environment management cannot be only or mainly as
containing pollution for ever increasing resource use.
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In this sense, sustainable development itself,even if we
understand it properly, can be slightly confounding because,
amazingly, it can mean two different things to the two
different groups, namely the economists and the environ-
mentalists. To the economists, unfortunately, sustainable
development equals a ‘steady rise’ in GDP. To the environ-
mentalists, it means ‘constant’ GDP. We say constant GDP,
because as we know, where in a proper environmental
programme, we are ultimately able to stop ‘deforestation’ and
stop the production of offensives like aerosols and others,
there are countervailing alternative environmental output
which arise - which in effect have already been seen to expand
the total output in a national economy. So, shall we say, not
falling, but ‘constant’ GDP. Yet, here is a contradiction and an
opposition, which we must face.

In economics, we still have not come across any other
attainable equilibrium, except on a steady rise of GDP. We
have, everyday at this time of our recession, leaders weeping
in their speeches and TV interviews that the production of
cars has not gone up - that is, hundreds of thousands of cars,
every month. This is just one - there are all the others. For it
is the only way in which ‘sustainable development’ has come
to be possible in the ‘economic system' as we understand it.

So, we have two conflicts with environment. The highest
possible economic equilibrium level is, of course, an unques-
tionable desideratum, as against a ‘low’ equilibrium level. But
the price of a never stopping annual increase in GDP is
another matter. Some years ago there was that ‘Holy Grail’
which students of yesteryear in particular, used to read
about-namely the so-called ‘steady state economics’.! There
was something like a ‘natural rate of interest’, and of course
the money rate of interest; and an approximation of it to the
former induced a more stable rate of capital formation, and
investment.” For the time being, however, all this has gone by

1 As, particularly, in the writings of Harrod.

2. Keynes' expectation of zero marginal efficiency of capital was another, later, example.
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the board, leaving us with the never ending rise in production
as the only way we can attain equilibrium.

Secondly, this raises a big Twentieth Century conun-
drum, that is equally amazing. As we said, we are praying for
‘cars’ to be produced in increasing quantity, like farmers
praying for rain, as the only way to pull out of recession,
towards another equilibrium at the end of it. This belongs to
development economics and, obviously, we cannot expand
on it at this stage. But, the question remains that perhaps,
in a Market economy we cannot do any better. The question
is, is a market economy incapable of anything else, that is, of
attaining equilibrium except on a never ending rise in output?
Perhaps the now discredited Command Economy may have
done it, if it had known its politics better. But we do not seem
to have a model, theory, or analysis so far that sees a market
economy achieving this. Perhaps here, more than anywhere,
we have, really, the fundamental problem of ‘sustainable
development’.

Yet, for the South, the only relevant policies of environ-
ment and development management have to be those that
increase resources use, for both development and environ-
ment management. It is in this ‘management path’ that there
is need and opportunity for pioneering management ap-
proaches. For, in such a context, they have to be certainly not
a poor imitation of the Western policies, but new and inno-
vative integration of resources ‘restoration, maintenance and
enlargement’ as integral part of the development process.
This is the value, thrust and rationale of the preceding
Chapters, spelling out a Composite Package of Environment-
Management Tools, integrating resources use with mainte-
nance, and combining environment management with eco-
nomic development.

A great onus rests in this regard, with the world institu-
tions, like the World Bank, regional development institutions
like the Asian Development Bank, and equally with the
leading developed Countries, in looking more humbly both at
the adequacy or otherwise of their own management tools,

136

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org



and at their own future policies for global co-operation in
resource use and sharing of technology.

Given this understanding, and in fulfilment of the stated
purpose of this Chapter, let us set out below some lead ideas
for priority consideration in the two areas mentioned.

1. On Education, Training and Technical Assistance.

(i)

(i)

(idi)

(iv)

(v)

(vi)

At the centre of the whole process of reorienting the
environment management system, is the reorienting
of so-called ‘resource persons’ round the world,
who are the back-bone of training and education
development for current policy-making, and for the
future generations.

It is basic, therefore, that Global Institutions and
Developed Countries should co-operate whole-
heartedly in reorienting their own thinking on
Management.

In parallel, it is basic that the Developing Countries
should carry through their own policiés and instru-
ments of management.

In a fusion of these two streams lies the key to
future salvation.

Hopefully following from such a process, key Train-
ing activities should be launched at national and
international levels involving professionals and
practitioners.

For this, ‘collaborative’ technical assistance pro-
grammes are the ideal mechanism, with the con-
cept of ‘Third Country financing’ originally pio-
neered by the Netherlands in the late Sixties for
economic development assistance, as an impor-
tant instrument of developing the world’s technical
assistance pools.
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(vii) A series of national and regional Training Institutes
or Centres, ideally with existing Institutes and
Centres (including the United Nations University),
should be vigorously supported by the World Bank,
Regional Development Banks, and Aid Agencies
and Countries, in a programme of Skills Develop-
ment, Case Studies, and Country Programming.

(viii) As the ultimate foundation, assisting the emerging
younger generations,

(@) Schools should be encouraged with materials
and publications that introduce these con-
cepts; and

(b) Universities should develop ‘Integrated Envi-
ronment-Development Courses’ that will pro-
vide Graduate and Post-Graduate Degree
Certificates;?

As also specially tailored inputs to all other

specialist courses in the other disciplines, for
~ example economics, chemistry, biology, en-

gineering, physical planning, and others.

II - Policies, Prescriptions, Assistance and Implementa-
tion

The need for reorientations in these by aid agencies and
countries, has been referred to above.

Here one would wish to conclude with a look at the real
prospects as there are, for a Future with policies, prescrip-
tions, collaboration and acceptance of the needs, and the
necessary wherewithal, for a sustainable global future. Viewed
in these terms, it would seem the Global Community is not yet
ready.* Yet this is one of the unique areas where we cannot

3. A profo-type Post Graduate Course degree already accepted in principle by some
Universities is at Annex V.

4, Neither ‘Brundtiand’, nor the ‘Earth Summit’ and (as a Third-World Minister observed) its
‘Agenda 21', had anything on the methodologies.
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wait until it is ready; for it may be too late, to sustain at that
time, what would well have become an ‘unsustainable eco-
logical-economic global system’.

While brave attempts to sign Protocols and Conventions
to contain pollution levels, or to limit the destruction of
forests cannot be gainsaid, the abiding answers cannot come
from these. They can come in one way from a still unlikely
revision of the development Model historically entrenched
now in the world. Under this model, any attempts by devel-
oping countries to settle for ‘sub-optimal’ technology, is
derided; and if that does not serve, in any case attacked
frontally, by the now enshrined policy of open market compe-
tition and free imports. ‘Self-sufficiency’ by countries at an
accepted standard from themselves, is tabooed by the world’s
accepted economic co-operation Systems.

A parallel, more humble, but it seems, abiding policy
would be for countries, organizations, institutions and others
to begin to apply something like the tools of environment-
development management, as in the package described in the
Book, with which to make a beginning. If adopted also by the
rich countries, developed further and made into an uniform,
standard methodology, by which all. may abide in their
standards of resources exploitation, conversion, exchange,
and ‘disposal’, it may indeed serve us all well. The fact is,
there are no ground rules now, and no level playing field.

As ‘next option’, even if some modest but honest assist-
ance were given to those developing countries that want to
start on the lines of that integrated environment-develop-
ment methodology, we might see hope.

This will require that the rich countries and the various
International systems, accept the early pursuit of the use of
the ‘Management Tools’ - Resources Balance Sheets, Inte-
grated Environment-Economic ¢/b Systems (replacing the
ElAs), and the Environmental (‘Green’) Audit. The ‘SEEA’, for
its part, under the enlightened work of UNSO, is bound to
emerge in due time, as a handmaid serving all these areas, in
the way that SNA, with all its limitations, has served.
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If that step were to emerge, then this Book may have
served its purpose - with some prospect, in a later future, of

a saved global environment, stable populations and satisfied
peoples.
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ANNEX 1

Pedestrapolis: Future City-An Account of
a Visit Made in 1990*
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Earlier editions of this appeared during 1978 and 1979

in national newspapers/ journals in certain Asian
countries.

“1990” has indeed come and gone, and a “Year” awaits
our decisions.

141



Pedestrapolis: Future City - An Account of a Visit Made in
1990

This could perhaps be any city. It certainly was one of the
future, as seen in 1990 and written about here shortly
thereafter. Pedestrapolis may not in fact be a descriptive term
for what was achieved there or for what it was about; and
what it has become, from a former congested, confused and
traffic laden melee, aware of its ever increasing problems but
hitherto circumventing rather than overcoming them. It was
now a city where - people all the people - in fact moved as they
willed; where the city became very much part of the home -
of the children, the housewives, the work people and the old;
and where traffic no more obstructed the people or the people
the traffic: It was also a city of the present, in fact what many
more like it could have already become.

The following is simply the result of a compulsion to
record the experience and, with it, the relative simplicity of
the analyses and the prescriptions that were used. Just now,
it would appear surprising that it had not come to pass
earlier. Perhaps what has been achieved was simple because,
also, it was so fundamental; with efforts in the past all the
time looking for non fundamentalist and complex - solutions.

Basically, the revolution in Pedestrapolis was one in
mode and means of transportation - from the homes, to the
schools, to the offices, the shops, the various other institu-
tions and back to the homes. It was thus a city of people who
moved around without motorcars of their own; these were in
their own homes and as to how they were used we shall come
to in a little while. There were no parked cars to overshadow
and no metal curtains of traffic jams.

The first impressions of Pedestrapolis were both conven-
tional and exhilarating. The city looks basically like any
other, it was historically so in any case. One is told there was
some physical re-planning, in particular of through and
circular sub-roads among residential zones. There was also

‘a notable presence of ‘walkways’ in shopping areas (the
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Scandinavian pedestrade) and more routine shopping cen-
tres nestled within the residential zones. Particularly visible
was the sense of space in the roads and public places. What
one saw were lines of public transport vehicles moving with
ease - both for themselves and for commuters - along the two
kerbsides of the roads, with the rest free of vehicles except for
a fair number of bicycles. The public transport vehicles
themselves varied from the large coaches on the main roads,
to very small but smooth and fairly silent three wheelers, or
equivalent four wheelers, on the residential lanes, all of them
with no visible emission of smoke. The ease and freedom of
use by citizens seemed the supreme purpose everytime. A
striking innovation on the public highways was a system of
escalators up to overhead pedestrian crossings, with only
steps down at the other end, well covered from point to point
and starting at each point from spacious public shelters
which were commuter halts.! One could not help getting the
feeling of a city which was very much linked to the home and
in which people shared the city and its public places with
fullness. There was of course much more to all this than the
slightly photographic impression set out above. An examina-
tion of this yielded rewarding insights.

Like many cities, Pedestrapolis was faced with the
situation of sheer numbers of vehicles. Solutions based on
widening and adding urban road-ways had not helped,
perhaps only adding another Parkinsonian principle, of as
many vehiciles as there are roads to fill into. The vehicle
population of Pedestrapolis and its annual rate of increase
showed beyond doubt, some years earlier, the arithmetical
impossibility of contemplating any reasonable city life under
the existing system. A basic decision seems then to have been
taken, to start from first principles - on what the private (and
other) vehicles exist for, on recognising the people to mean
the entire people and not a small segment, and on the
economic and social needs of the city as a city.?2 A corollary
policy, decided upon from the outset, was that success
should be measured only by meeting all the reasons the
private vehicle owner would have had for using his vehicle
and not by pretending to overlook them. In other words, it was
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elearly recognised that the private owner does not take his
vehicle out to inconvenience others (even he considers it an
unavoidable nuisance in many cities today) but because
there were positively certain needs emanating from a home -
represented by a child, a housewife and the worker - for
which, in the past, public systems were just not there. Thus,
the aim in the reformation was not to bring down the facilities
based on real need for the group of private owners, but to
maintain, by alternative means and modes, the essence of all
these facilities and simultaneously to extend the same to the
rest of the population. It was essentially a new city image. It
was considered that a typical set of facilities enjoyed by
private vehicle users, and legitimately so, included ability to
step from home into vehicle without submission to delay or
weather; and similarly to get to the point of ‘service’ (school,
office or shop). These were to be ensured and if there was
discontinuity in travel between the two end points, the level
of convenience, in terms of time or weather or accommoda-
tion, was also to be assured.

Today, the translation of these basic principles in
Pedestrapolis, notwithstanding some improvements still to
be effected, has become both a success and, almost surely a
solution to the future elsewhere.

The mechanics of the system - we shall also briefly refer
toits economics later - is somewhat as follows. All residential
sites, and these are not only the affluent areas, have been
improved for attainment of a fairly interlinked lane network
within each localized area, from which as a whole one or more
sub-roads lead to the commuter halts on the highway. In
some places, particularly in the area between the highway
and the coast, with its parallel residential lanes, the task has
been much easier and the results exemplary. From a central
base in each of these zones, a required number of mini-
vehicles operate at very frequent intervals, for boarding at
will, either by hailing, or advance telephoning where homes
have telephones, or by switching a blue light at the gateway
to the road, for the mini-vehicle to see and stop. These
vehicles could normally carry three or four persons with
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normal luggage kept on the floor. If more space is required for
special purposes including, for example, direct commuting to
the airport, a suitable vehicle could be noticed, if necessary
also by conveying the message through any passing mini-
vehicle. For normal commuter needs, the mini-vehicle would
proceed to the covered commuter halts mentioned earlier,
beside which the public coaches arrive and also from which
the escalator facilltates crossing over to the commuter halt
for coaches travelling in the opposite direction. A basically
similar system operates at the arrival point, with smaller
feeder or distributory vehicles commuting into the shops and
work places etc.: or, on the return, within the lanes in each
residential zone.

Within each localized area, the mini-vehicular move-
ment is broadly anti-clockwise, with vehicles here using the
left lane. In other words, the focus of movement inside each
localized area is essentially towards the covered commuter
halt on the highway. All intra-area vehicular movement, is
either down the sub-roads from the highway focal point or is
up these roads, ultimately turning left to the focal point. A
simplified illustration, notwithstanding variations, of this
general pattern is given here.®

The management and economics of both the transition
to the present system and its operation were highly fascinat-
ing and original. First on the management. It was found that,
given the present and projected population of the city, and
allowing for the existing and planned capacity of the subur-
ban rail system, the existing stock and trend increase in
public buses plus the private cars and taxis just about met
the commuter demands. However, brfore proceeding further,
it was firmly decided that no commuter shall for his daily
purposes have to be overcrowded or to stand in a public bus.
On these data bases, the initial estimates were made of total
number of required buses. Very broadly, the estimated figure
was raised by 20% to provide seats at all times to commuters;*
and was raised by one twentyfifth of the total figure for private
vehicles and taxis, on the basis of a two passenger average
use for cars and 48 to 52 passenger capacity in the buses. The
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actual number of buses on the roads at any given time was
of course related to the peak and non-peak hours of traffic.
Trucks - and any private cars that still wished it were
confined to the ‘trough’ period, from 8 p.m. to 7 a.m. within
the city.

On these bases for the transformation, the public bus
system indeed more than doubled virtually overnight, from
about 3,000 units to over 7,000. Even netting for mainte-
nance and repairs margins, this meant an urban scene which
again provided one of the initial impacts to the visitor. The
roads carried a continuous line, on each of the sides, of buses
picking up people with an ease that was pleasant to the eyes
of the foreign commuter. To add to the overall comfort, one in
ten of the buses on average for most highways was an
airconditioned bus; and in a few of the highways reintroduc-
tion was seen of the silent electric trolley bus. The levels of
fares are relatively low, the equivalent of five US cents within
the localized areas and ten US cents on the highways for
adults, with half fare for children and infants being free. The
airconditioned buses simply charged double fare. It would be
already noticed that there was a social agreement in principle
to allocate energy here - for innumerable escalators leading
to overhead crossings and for the trolleys leading to more
quiet - as a deliberate policy in the competition for this
resource. It was also seen that there was no system of
restricted zones, with cars being driven up to a perimeter of
the city contre, since it was felt to be a contradiction in
principle. As was noted at the outset above, the essential
convenience available to private motorists or taxi users
should be simulated, in which also exposure to vagaries of
weather constituted a contradiction. Walkways or pedestrades,
however, were favoured in specific locations and in fact a few
more were being planned.

Naturally not all travel from embarkation point to des-
tination is by a single public bus. Quite a few routes involved
linkages. ‘Maximum smoothness and coupling arrangements
obtained in this as well. Basically, the arrangement was one
of alighting on to the covered shelter and walking across to
the linkage point (if the travel continued in the same direc-
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tion) or taking an overhead crossing to the appropriate
shelter (if the linkage travel was in the opposite direction). It
is worth repeating that buses were available almost ‘imme-
diately’. Major destinations, which mean also conversely
major embarkation points, had bus stations of varying size,
with facilities for rest, refreshment and, in some instances,
for marketing and shopping.

The stock of private cars has now become superfluous
for daily communting and a policy has been established for
the uses to which their owners may now put them. As
mentioned, the roads are open to car traffic from 8 p.m. to 7
a.m. In addition, private cars could be used for out-station
travel, for example, on weekends, holidays, and the like.
Departure before 7 a.m. or arrival after 8 p.m. is encouraged.
Strict traffic checks obtain within the city for cars travelling
outstation after 7 a.m. or before 8 p.m. to avoid abuse. It will
be noticed that the old taxis are not part of the highway
transport system in the city; nor generally within each
localized area on the sub-roads and lanes, for which there are
the special mini-vehicles. It appears that one reason was, for
the time being, to prevent private car owners from using the
roads as converted taxis; ;

Bicycles are freely allowed on the highways and elsewhere.
For the time being motorcycles have been heavily discour-
aged within the local areas and barred from the highways.
Special delivery vans, of say perishables to groceries and so
on, were allowed in limited numbers under licence (for use
and by hours). |

The economics of the transformation on the face of it was
an enormous challenge and more so since the city was in a
developing country. Two basic principles seem to have been
used in approaching and overcoming this problem. They
derived from the fact that a financing of additional bus
capacity could be related to the motorcar capacity, in which
the capital cost of all motorcars was demonstrably financed
historically by local income earners; and that the foreign
exchange cost, where cars were imported or raw material or
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components were got down for manufacture or assembly,
was similarly a demonstrated capacity. A first step therefore,
on the eve of the transformation was to halt all new car
purchases, without prejudice to such purchase some years
afterwards or without prejudice to a particular income earner
financing a car for himself, but subject to a prior commitment
to the cost of a car being contributed to the central govern-
mental fund for public transport. All existing car owners were
therefore required to contribute, as repayable capital con-
tribution to this fund, full replacement cost if their existing
vehicles were 5 years or more and at a downward graded
percentage for newer cars, up to a floor level, of half the cost,
depending on how recently the income earner had to incur
the expense of buying his car. There were, obviously, visible
initial gaps in meeting the full needs, in local currency or
foreign exchange, but it was held that, over a limited lead
period, the resource situation both for the householders and
for the economy would even out.5 To reinforce this, the gov-
ernment gave added fillip to the existing motor bus, coach-
work and component manufacturing plants.¢ By these means,
the capital financing was realised and achieved with mini-
mum strains. Some of the infrastructure costs, involving the
new system of public commuter facilities, were carried as
additions by the State as part of social cost. On the ratio of 25
cars or taxis to one bus, there should have been some
resources available to spill over into the financing of infra-
structure costs, through the margins of excess value of the 25
car ratio over one bus purchased.”

Asaresult of these steps, the present situation emerged,
with a society, of all age levels and work types, moving freely;
while previous car users still enjoyed the same ‘facilities’ they
looked to as before, form their homes to their destinations
and back.® Quite obviously there was still room for improve-
ment, particularly noticed in the historically more ill-planned
residential zones, with their far from symmetrical layout and
their tortuous lanes. But these shortcomings were truly
marginal compared to the total situation. Their problems had
to do with essential physical planning rather than transport
logistics. It seemed that, given time, they would be overcome.
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There were two methods of approach which the authori-
ties used as overall policy. One was a forward planning to
contain the future population level of the city, which was
obviously not for commuter purposes alone. The second was
a fairly firm policy of re-zoning within the zones, to ensure
that all community facilities are provided within each zone,
and that the population does not jump zones for these
facilities. In other words, the aim has been to relate the
community in each zone to its own area for shopping,
schooling up to secondary level, health and medical care
except for specialist attention, and so on. The so-called city
centre was to be a commuter need - department stroes etc. -
only on an average weekly basis.® Central government and
listed office purposes were planned on basis of daily commut-
ing need. This re-zoning within zones has already developed,
but has a long way still to go. Where it has been finalised, it
has achieved tremendous change and given new satisfactions.
Among them are the derfacto ‘walkway’ situations that have
arisen within the zones. These features are obviously strong
in the wider city expansion or sub-urban programmes aided
by planning from zero situations and distance from the city
centre. Of great interest is that the sub-urban zones have
assumed a near circular pattern round the city, in a set of
'saucers’, each saucer being a zone and each being linked to
the city and to the other zones by highways. By this means,
‘spaciousness and proximity’ seem to have been both at-
tained, as well as smooth integration with the overall city
transport systems.!°

With such free and full use of the public transport
system at all hours and by all sections and compositions of
the population, an element in consumer satisfaction that has
been introduced is a system of security services. Transport
patrols move within the localized areas especially during the
late hours; and similarly on the highways. With the added
feature of such personnel boarding the buses at random. The
bus stations are provided for on a round the clock basis. -

The same replica does not apply to every city in the
world: but Pedestrapolis has proved beyond doubt a few
things. It has proved that what the motorcar revolution
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created, viz travel to and from the ‘doorstep’ of each house-
hold, it can provide by public means. It has also proved that
itis quieter and easier going around in the public places, and
more beautiful. It has established a dimension for the city, as
an extension of the home and perhaps part of the family life
style. It has made standard, ideas on peripheral and self-
contained zones, that were known before but not carried
wholeheartedly. And it has shown that these can be realised
without undue problems. It has thus established a sustain-
able mechanism for societies in cities, in terms of meaningful
living and moving around. Even with all its still noticed short-
comings, Pedestrapolis is perhaps a prototype that will
ultimately be found in all cities.

NOTES

1. See Diagram 1.

2. Itis noteworthy that traffic growth, to a point of ‘standstill’, need not be the only motivator
for a reformation. In the capital city of another country which had to clamp down on all
private car imports for foreign exchange reasons, the need arose to step up public
facilities sharply, leading now to the beginnings of a scheme similar to Pedestrapolis. In
fact this situation could be easier to handle since private cars are in any case getting
effete; it represented an opportunity not to be missed.

3 See Diagram 2.

4. Overcrowding varied by times and by routes and additional capacity was derived from
an aggregate of peaks weighted for traffic load.

5. On the premise that in the traditional system of private transport, there is a continuous
flow of ‘future generation buyers’ of private cars, a scheme obtains for income earners
atthatleveltofurnish as loans to the State a notional capital cost of what has been defined
as a 'standard’ car.

6. Domestic car assembly capacity was diverted in a planned way, to tractor and truck
manufacture etc,: and for mini-vehicles.

7. However, this was partly offset by a liberal approach to the purchase of taxis for special
service, such as tothe airport, hospital etc., from the residential zones; and by taxi owners
as such not being liable to the capital contribution mentioned earlier - they contributed,
like any others, if they were private car owners. Taxis not purchased were allowed to

operate for the present within the residential zones if they so wished, or to move to
outstations in the country.
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A pleasant feature was the voluntary practice for VIPs and DPLs also generally to use
the public transport system. As a rule, this obtains, the exceptions being State functions
and other protocol needs.

There would be daily commuters but on average a commuter or family was not expected

to need the city centre except once a week or so. There was of couese no restriction by
compulsion.

See Diagram 3.
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ANNEX 2

ICCDA* Third International Conference
(June 1983)

International Co-ordinating Committee of Development
Associations.
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Panel No.1: “Management of Development and Social

Change” (Keynote Address)

SUMMARY OF DISCUSSIONS (Extract)

Part of a network of efforts to understand the present
situation in the universe of developing countries - and not
excluding an eye on the world's present impasse and crises,
- the discussion about “management of development and
social change” revolved basically around concepts, ideas and
policy suggestions aimed at promoting growth and an over-
haul of social structures. The point of departure for the
discussion, Prof. C. Suriyakumaran's paper, begins with a
clarification of fundamental themes related to : (a) the holistic
nature of the development process; (b) the need of manage-
ment for change in agents - social, demographic, environ-
mental, technology - whose changes are the result of overall
development as much as they are the cause; (c) the core of
development management as bending to the best advantage
the growth conditioning factors; and (d) the inadequacy of
concepts and theories employed in the last four decades for
development purposes.

The paper then goes on to its main problem, namely how
to obtain development by managing human and natural
resources. It identifies the goals of economic growth as an
enhanced welfare basis....... and sustainability of the pro-
duction structure. According to the argument used by Prof.
Suriyakumaran...the process of development follows a sim-
ple mechanics of combination to productive advantage by
means of capital, of land and labour, whose product is the
creation of wealth under fixed conditions in any economy.
This constant process generates a surplus to be re-inserted
in the income flow so that growth may continue. Such is the
rule of capital accumulation and economic expansion - a fact
well known by the student of economics.

Prof. Suriyakumaran introduces then the notion of
internal “fabricating capacity” as a means for a country to
acquire the needed progressive “non-dependence”, with which,
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besides other factors like a meaningful industrial structure,
a sound agricultural system and the relevant range of wage-
goods output, the basis for self-sustained growth is formed...

After World War 1I, the road to growth was taken
confidently by the developing countries, under the belief that
the rising expectations then created could be fulfilled. To a
general climate of political, economic and humanitarian
aspects that seemed to favour development, was added a firm
promise of international economic cooperation for growth.
Prof. Suriyakumaran points out all this, showing that the
great population surge that occurred simultaneously made
the achievement of the key components of sustainability of
development almost unattinable - thus leading to frustrated
expectations. To such gap between promise and performance
other gaps - like the growing income gap - must be added to

form the picture of dependent development. We therefore can
understand how the capacity for surplus generation is suf-

focated.

The next step to investigate into the question of how to
get rid of the unsuccessful growth path is to explore the
notion of “management for development”, Prof. Surivakumaran
treats it as integrated development or planning, offering here
a genuine contribution to the subject. He calls attention to
the need of seeking a methodology of ideas and their coa-
lescence, what is that he attempts to do by integrating
environment - considered the totality of our resources, natural
and human - and economics. By speaking of “environment
management for development” as the use of all “resources
alongside sustained maintenance of future resource levels”,
Prof. Suriyakumaran suggests as policy prescriptions not a
catalogue but “a framework or a planning module”. Basically,
what is needed in this context is to attempt an “approxima-
tion” of two categories he introduces in the discussion,
namely “physical supply” and “effective supply” of a resource.
The task boils down to the construction of “resource balance
sheets™ which may provide information concerning decisions
on resource exhaustion, maintenance and expansion. Prof,
Suriyakumaran optimistically considers that those calcula-
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tions will establish a dialogue between environmentalists
and economists and provide for the estimate of “final” effec-
tive resource supply. All the above planning is to be con-
ducted on the macro-level. Sectoral and project planning can
proceed and the final result will be “maximization” of produc-
tion.

The final stage of Prof. Suriyakumaran'’s insight is what
he calls “the infra-structure of development”. By it he means
“the organizational, political and cultural basis” indispensa-
ble for sustainable growth. At this juncture, the ideas pre-
sented created some controversies. Prof. Suriyakumaran, for
instance, stated as a historical truth that “no country was a
"democracy’ at the time of its take-off to growth”... On the
other hand, he was also very critical of philosophies of basic
needs, employment-intensive strategies and small technol-
ogy, having tried to show that such perceptions of reality do
not allow developing countries to catch up with the developed
world. In fact, the core of his presentation is the idea of
development as the “attainment of the same level of wealth”
of the rich countries “and sustenance of this level thereafter”.
This argument seems to suggest that some level of wealth
could be simultaneously achieved by all countries. However,
one should not commit the error of assuming that just
because something is des1rable is must also be possible.

Another point that was stressed by Prof. Suriyakumaran
is the need of “a transforming cultural ethos” without which
wealth creation cannot be accomplished. Such ethos, it is
derived from his argument, should not take “narrow refuge in
cultural pasts”. Of course, it is no easy task to define the set
of cultural conditions that stimulate a growth environment.
Easier is to recommend, as Prof.Suriyakumaran does, to de-
emphasize the total reliance that developing countries take
on the developed ones for their own economic expansion.
Instead, he proposes the establishment of effective co-operative
mechanisms among developing countries - something that
goes beyond verbiage. He goes on even to deny the relevance
of efforts towards a new international economic order. An
important point he juxtaposes to his considerations is that
“the capacity to develop has not been the preserve of one
people alone”.
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In the discussion that followed Prof. Suriyakumaran'’s
presentation, there was consensus about various points he
raised - the width of the subject he examined, the integrated

character of development, the need for new theories, models

and propositions - an area to which Prof. Suriyvakumaran has
certainly made a contribution here - and so on. Nevertheless,

it was pointed out that we must work on the contents of such
theories and models, for enormous problems emerge, both of
a theoretical and ideological nature, as well as practical ones,
when we try to devise new ways of handling old questions,
such as development and development economics. The study
done by Prof. Suriyakumaran touches on various points
which were not, however, fully analysed. But he is ware of the
possibilities he had in the short time of his presentation. One
point that requires a deeper insight - and this is a recommen-
dation for further research - is the internal political depend-
ency relationships. In other words, there seems to be a
necessity for a better understanding of the mechanisms that
prevent a self-reliant development today in Third World
countries; or of how decisions are made by governments and
by capital.

- Another point stressed in the comments on Prof.
Suriyakumaran'’s paper was that the way he presented his
analysis permits to arrive at a number of reflections usually
proposed under binomial fashion; physical supply and ef-
fective supply; management of development after develop-
ment and management to achieve development; mass change
and marginal change; welfare as a short-term goal and
sustenance of prodution structures on the long run; avail-
ability of productive resources and combination of resources
for surplus generation; the impasse planners face concerning
programme of hygiene which engender population growth
and programmes of environmental protection that recom-
mend respect for nature, thus giving rise to the conflict
between utilization and non-utilization of resources; finally,
the need to implement schemes of successful
industrialization...and the difficulty of doing so under de-
mocracy in developing countries.
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ANNEX 3

Integrated c/b Assessments-Select
Post-graduate Theses

(4 Studies)
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Abstract

The principles of environmental assessment according
* to the UNEP Test Model Format is illustrated here with
reference to a project contemplated for improving the night
soil management system of a small community in Madras,
spread over an area of 1.5 sq. km. and having a population
of 20,000 people, belonging to the economically weaker
section. This study is significant in the context of the Inter-
national Drinking Water Supply and Sanitation Decade since
it pertains to the solution of a recurrent and important
sanitation problem. The environmental analysis followed
traced the resources use and transformation in the project
and summarised the cost and benefit aspects of providing the
facility.

The exercise indicated that the proposed system of night
soil management by way of public community latrines cou-
pled to digesters, and drying beds would be beneficial and
cost effective, both from the economic and from the environ-
mental view points. The environmental assessment as car-
ried out in this thesis was found to be an appropirate
methodology for assessment which could be readily followed
in less developed countries.
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Environmental Analysis and
Assessment of Public Conveniences
A Conceptual Case Study
N.Raghurajan’

Introduction

The tool of environmental assessment of projects has
been used to evaluate a project contemplating the betterment
of sanitation in respect of night soil management system of a
small community in Madras spread over an area of 1.5
Sq.Km. and having a population of 26,000 people belonging
to essentially the economically weaker sections.

The present system of sanitation prevalent in this
project area is practically open air defecation even though 29
Nos. of public conveniences are already present in this area.
The main deterrent preventing the effective use of these
public conveniences and favouring open air defecation appears
to be the absence of ‘assured water availability at the public
convenience for use as ablution water and other general
flushing and cleaning water, even though each public con-
venience has a nearby open draw well. The lock of an
adequate, assured maintenance also seems to be an equally
important reason.

Proposals

Under the proposed project, the open draw wells at each
of the public conveniences are proposed to be energised with
a power pump to provide for a continuous system of flushing

. Engineer, (Presently retired), Metrowater, Madras.
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the toilets by an automatic flushing system using an over-
head tank. The night soil from the public conveniences is
expected to be used along with animal dung generated by the
cattle population in the area for running a bio-gas digester at
each of the public convenience locations and thereafter to
dispose of the effluent from the digester into an oxidation
pond and a fish pond. The sludge is expected to be dried on
sludge drying beds and disposed of and manure for fields
nearby. Figures 1 to 4 present the schematic datails of the
proposals.

Environmental Impact Assessment

1dLl

By way of environmental impact assessment, the form?
furnished by the United Nations Environment Programme
Regional Office in Banglok as their ‘test model’ has been
adopted and all the inputs to the projects as well as benefits
from the Project such as bio-gas, fish, enhancement of
sanitation in the area, raduction of incidence of diseases in
the area and public health benefits, restoring productivity
otherwise lost have all been quantified using national norms.
This involved the following.

1. Adequate description of the project in terms of
physical details and all micro and macro inputs.

2. Identifying resources that are directly used, indi-

rectly affected and also exhausted, depleted and
deteriorated.

3. Identifying the resources enhanced.
4. Identifying the products and residues created.

5. Computing economic equivalents of the foregoing
resource transformations and

6. Working out the benefit to cost ratio including
economic and environmental costs and benefits.
Certain amplifications of the terminologies as used
in this report are presented herein.

163

VHOA



(@) Resources directly used or consumed

The following resources have been identified as directly
used in the project. They are: (1) Land area (2) Ground Water
(3) Labour (4) Fuel Oil (5) Bleaching Powder (6) Machinery (7)
Animal dung.

The assumption made in costing the resources used
were

() The land cost at the location of P.C.’s and digester
has been taken as Rs 10/m?2. In the case of the land needed
for drying beds and fish pond etc., the cost had been taken as
Rs.5/m? as these locations are unfit for human habitation.

(i) Ground water that would be used for the public
conveniences has been priced at Rs. 1.00/1000 lit.

(iii), (iv) & (v) Costs of labour, fuel oil and bleaching
powder etc. have been included in the computation of total
capitalised cost as well as operation and maintenance costs.

(vi) Cosf of machinery has been included in the capital
cost and it is assumed that it will be fully replaced after 15
years.

(vii) It is intended to use the night soil for biogas
generation by mixing it with the necessary quantum of
animal dung. For this purpose an animal dung availability
survey in the are was conducted and it revealed that nearly
50% of the raw dung requirements for Biogas can be met with
from within the area itself at a cost of Rs.5/ Ton and the
balance 50% need be imported from outside the area at a cost
of Rs.25/ Ton of wet dung and hence an average cost of
Rs.15/Ton of wet dung is assumed.

(b) Resources Indirectly affected

Resources exhausted, depleted or or deteriorated. In as
much as the present project is an environmental improve-
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ment project, none of the resources are exhausted, depleted
or deteriorated.

(c) Resources enhanced

The following are the resources considered enhanced by
the project. (i) Health Improvement in the project site and (ii)
Increase in Land value.

() By building and providing well maintained public
Conveniences, open defecation is discouraged and it is
expected that health and hygiene of the site will imporve. To
obtain an estimate of public health benefits, background
data on the incidence of the gasto-enteric diseases in the site
was collected, and based on quantifications, it is estimated
that about Rs.1.93 Millions would accrue by way of the
benefits consequent on control of these diseases.

(i) For computing land value enhancement at the
Project site resulting from the provision of Public Conven-
iences it is expected that the cleaner and healtheir environ-
ment is likely to increase the land value to the tune of an
additional Rs 10/m? in respect of the areas occupied by
houses. However, this is likely to be a point of dispute or
debate.

(d) Products and residues created

There are products or residues created by the project.
These cosists of treated effluent from stabilization pond etc.
Please see Table II for detailed computation.

(i) Inrespect of treated effluent from the stabilisation
ponds, eventhough no direct use of this resource can be
identified now, still this is a potential resource of a good
quality water, suitable for growing coconuts, etc. It is hence
valued at a nominal price of Rs.0.25/100 litres which a user
of the effluent can be expected to pay.
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(i) For digested sludge for farm use as manure and as
land fill, a nominal value of Rs. 1/ton has been provided on
the assumption that handling and carting charges will be
borne by the user.

(iii) The value of Bio-gas used for domestic purposes,
street lighting and as fuel for machinery, has been assumed
to be comparable to commercially available indane gas.

(iv) A value of Rs10/Kg of fish from the fish ponds has
been assumed at site. The handling and carting charges are
expected to be borne by the users.

Cost of the Project

The total estimated cost of the project for serving the
population of 26,000 using the present 29 public conveniences
and, in addition, constructing 23 more public conveniences
and providing a digester and auxiliary facilities for each paid
of the public conveniences works out to Rs.45.05 millions;
this included the capitalised cost of Operation and mainte-
nance of the system for period of 30 years.

Costed Benefits of the Project

The quantified total cost of the benefits from the project
works out to Rs.71.43 millions.

Cost Benefit Ratio of the Project

The exercise indicates that the cost-benefit ratio for this
project would be 1:1:6 for the economic as well as the
environmental cost-benefit and, therefore, the enlarged cost-
benefit. Considering the levels of prevailing sanitation in an
area particularly serving the economically weaker sections,
any such project has to be considered as welcome and
implemented in view of the social commitment for the down-
trodden. The B/C ratio of 1.6 for the proposed project is a
pointer to the concept of better management of sanitation
measures making it more attractive even economically.
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However in most cases involving decision making in
regard to public investments on infrastructure type of projects,
it does become necessary to convence the decision making
authority in more realistic and necessarily quantitative terms.
The environment assessment as carried out vividly illustrates
an appropriate methodology.

It is to be distincly appreciated that the entire project
becomes realistic and beneficial and would be more than
welcome from the view point of the slum inhabitants at the
project site.

The necessary computations are presented in Tables I to
IX.
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TABLE - IX
SUMMARY - DECISION MAKING

1. The Project

. Resources/indirect-
ly affected/products
and residues
created

. Resources/
exhausted/
depleted

. Resources
enhanced

. Required
additional
project compo-
nents for
resource res-
toration

. Decision making

Value in
Mainly concerning Rs. in
Million
habitat/settlement with
regard to Madras City 45.05

Total cost over 30 years
products: Treated sewage,
bio-gas dried sludge and fish71.43

Apart from land, machinery
& equipment used, night soil
is also converted to gas and
sludge for potential use
Main products and residues
created are treated effluent,
sludge, gas & fish

45.05

71.43

Improvement in land value and

in health of the people 7.18
- Nil

The environmental

cost benefit would be

as follows :
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Environment Cost /Benefit

(All cost and benefit figures are in million Rs).

A. 1. The economic cost/benefit on the investment as
initially planned is 45.05 : 71.43 i.e. 1: 1.6

2. The resources depleted is nil- accordingly, the re-
sulting net benefit will be Rs.71.43.

B. 1. The cost of resources enhanced is not separate from
the project costs (45.05) and hence is not separately
stated.

9. Since all the project resources are indigenous, the
GDP equivalent is the net benefit from the Project
(Rs.71.43).

C. 1. The total cost of the project (that is the original
economic investment cost plus the cost of resources
enhanced) equals Rs.45.05.

2. The total project activities output of the original
economic investment plus the result of resources
enhanced equal Rs.71.43.

D. 1 Since the entire project envisages environmental
improvement the environmental cost/benefit ratio
is 45.05/71.43.

2. There is no separate enlarged cost/benefit ratio other
than 1:1.6 for the environmental imporovement
project.
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Code No. 3:1:2:15 Year 1987

Degree M.E.
Title of thesis : Environmental Impact Assessment of a
tannery industry
Author : D.S. Nagaraja Rao
Supervisor : R. Guruswamy
Keywords : Impact assessment, assessment method-

ology, UNEP test model, tannery industry,
TALCO tannery unit, effluent, ground
water, subsurface water, land degrada-
tion.

Abstract

Environmental Impact Assessment studies of TALCO
tannery unit, Minnur, Tamil Nadu (having a capacity of
processing 500 hides/day), was made using UNEP test model
format methodology. The discharge of the untreated effluent
into the Minnur tank and the indiscriminate disposal of solid
waste and residues from the tannery unit have caused highly
unaesthetic conditions in and around the unit and degrada-
tion and deterioration of the environmental resources viz,
land, groundwater and subsurface water causing health
hazards to the community in the vicinity.

Increased salinity of the Palar river subsurface water
has rendered the subsurface water unfit to be a source of
drinking water. From the present studies, it was found that
the above resources could be restored, enhanced and main-
tained by treating the effluent from the tannery to satisfy the
prescribed standards before discharging it into the nearby
Minnur tank. Economic, environmental and enlarged cost-
benefit ratio worked out for the project were 1:1. 775, 1:2.695
and 1:1.794 respectively. Construction of a treatment plant
was found to not only restore the degraded natural resources
but also to yield a higher enlarged cost- benefit ratio of
1:1.794.
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Code No. : Year 1989

Degree - M.E.
Title of Thesis : Environmental Impact Assessment of
Water Stroage Reservoir
Author :  Y.Rajappa
Supervisor : Dr. R. Pitchal
Keywords :  Public Investment Project, Irrigation cum

Water Supply Improvement Project, En-
vironmental Impact Assessment, Cost
Benefit Ratio, Test Model Presentation.

Abstract:-

Environmental Impact Assessment of Southuparai Res-
ervoir Project being implemented at an estimate cost of
Rs.1910/- lakhs is taken up in this study. The project area
is located at about 97 Km west of Madurai city in Tamil Nadu
State of South India. The project is under construction and
expected to be completed in the year 1993.

The project envisages the construction of 2.831 M.cum
(100 M.cft) capacity of reservoir which will provide irrigation
facilities for- 1170 Ha (2892 AC), besides improving water
supply to Periyakulam Municipal Town with a population of
44310 as per the census year 1981.

By implementing the project, there will be a net addi-
tional food production of 1626 M.T. and the water supply to
Periyakulam Municipal Town will be improved. But, at the
same time, the reservoir project involves the submergence
and deforestation of 35.94 acres of reserve tropical forest
area.

The environmental analysis followed the UNEP Test
Model Format and traced the resources used and trans-
formed in the project and summarised the cost and benefit
aspects of providing the facilities.

The analysis indicates that the net effects of the Reser-
voir Project would be beneficial. The environmental assess-
ment as carried out in this thesis is found to be an appropri-
ate methodology for assessment in such cases.
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Economic/Environmental Impact
Assessment of a Water Supply Project

Dr. G.B. Jaiprakash Narain'! and S. Raja Chandra Sekaran?

1993
Abstract

The demand for protected water is increasing propor-
tionally with the increase in population, the rising standard
of living and the enlarged economic activity. Water supply
projects are given first priority among the other projects in the
developing countries, as protected water is a must for living
and enhanced industrial activities. Particularly in our coun-
try, where the water resources are limited, these projects are
given priority with a view to conserving and utilising the
available water efficiently.

When the water supply projects are executed, there are
both beneficial and adverse changes in the related ecosystem.
A detailed review is essential to study the various aspects of
the water supply project inclusive of environmental aspect,
which helps to arrive at a more reasonable decision. Environ-
mental impact assessment is a powerful tool, and forms an
important part of environmentally sound development
planning for decision making.

In this paper, environmental impact assessment of
augmentation of water supply to Madurai city has been
attempted. The ‘UNEP’ Test Model Format, which is more
suitable for the conditions prevailing in the developing
countries, is used for the assessment.

The rough cost-benefit ratio of the project works out to
1:1.08. The economic cost-benefit ratio, taking into consid-
eration the resources depleted and the resources enhanced
by the project, works out to 1:1.07. The environmental cost-

1. Professor Centre for Environmental Studies, College of Engineerin
2. M. E. Student } Anna University, Madras 600 025, INDIA. & ’
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benefit is evaluated as 1:2.61, and the enlarged cost-benefit
works out to 1:1.26. The project, accordingly, appears to be
economically and environmentally viable and improves the
standard of living of the people of Madurai city.

1  Introduction

Environmental Impact Assessment is the evaluation of
the various impacts and resultant natural and induced
changes, as simply and precisely as possible, for optimising
the total benefit to the development and to the environment,
the latter considered as the basis for sustainable develop-
ment. For this, a comprehensive analysis of the environmen-
tal impacts of a proposed project is essential. The steps
involved in E.I.A. are as given in Table 1.

2 ‘UNEP’ Test Model Format

In this present study, the ‘UNEP’ Test Model Format,
which is more suitable for the conditions prevailing in the
developing countries like India, is used for the assessment.
This model, formulated during March 1979, refers to ideas for
an alternative assessment system based more fully on re-
source use, more closely related to development planning,
and more directly associated with decision-making. The
environmental assessment format is given in Table 2.

TABLE 1 STEPS INVOLVED IN E.LLA

SI.LNo Item Description

1. Project This includes aim, scope and descrip-
tion of the project.

2 Identification and This includes identifying the param-

evaluation eter involved in this project.

3 Suggestions This gives suggestions regarding
control, treatment and alternative
site, etc.

4. Analysis and Cost-benefit aspects of the project

assessment will be studied and assessment
made.

5 Impact statement Preparation of the project in a report
form on environmental implications.
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TABLE 2 UNEP TEST MODEL FORMAT

Item No. Description
I The Project - Base line Data-Background informa-
tion
II Resources Directly used/Consumed-Indirectly af-
fected products and residues created (Directly,
Indirectly)
I1I Resources exhausted, depleted-deteriorated
(Directly,Indirectly)
v Resources enhanced - By products-others
\% Required additional Project Components Restora-
tion, Maintenance and Expansion
VI Summary - Decision making - Cost/Benefit Pres-
entation
Appendix:

1 Computation - Technical Notes

2 Categories - Resources of the Environment

3 Impact of Water Supply Projects

Water supply projects are considered to be single pur-
pose projects. Regardless of the function of the water supply
project, there is a rather broad range of potential impacts
including alterations in visual appearance and overall aes-
thetics of the area, removal of land from present use, diver-
sion of the water from present use, changes in unique,
natural and artificial resources, alteration in adjacent prop-
erty values, potential induced growth in residential, commer-
cial and industrial landuses in the surrounding area and
increase in the availability of local water resources.
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Environmental impact studies for water supply project
include five important components, such as identification of
impacts, conducting of baseline studies, prediction of im-
pacts on various environmental factors, quantitative and
value assessment of the predicted impact and identification
and evaluation of mitigation measures.

Due to the water supply project, there are some benefi-
cialimpacts, such as improvement in protected water supply,
public health, fire protection, tourist flow, electrical energy
savings, employment opprtunities. There are some adverse
impacts, such as permanent physical transformation, loss in
food production, changes in the ground water table, health
problems, recreational activities and waste water flow. Some-
times, the project causes resettlement of population dis-
placed, which leads to economic, health and social problems.
Therefore, a careful social, economic and ecological evalua-
tion prior to implementation is called for. General ecological
impacts associated with water supply projects include effects
in the headworks area, treatment area, transmission route
area and project use area. The impacts are as follows:

i Disturbance of natural state.

ii. Changes in water temperature alter aquatic life

ili. Erosion and sedimentation phenomena in head
works area

iv. Impact on wild life clearance of forest or farm along
transmission alignment

v. Changes in recreational potentials of the area, viz,
sites, noise and air pollution

vi. Increased people pressure on surrounding area,
pollution and waste disposal problems

vii. Change in economic, social and political life of the
area with resultant secondary ecological impacts.

In water-related projects, there are a number of activities,
which may influence water-related diseases. The movements
of people due to the project also have related health hazards,
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both through the introduction of new disease into the area
and through increased transmission of existing disease
among the immigrants, who may have no immunity. How-
ever, it may be noted that the enhanced protected water
supply improves the public health and protects from the .
water-related disases.

4. Back Ground Information of the Project

Madurai city is the oldest historical city, located on the
banks of Vaigai river at a distance of about 480 km South-
west of Madras. It is one of the largest cities in Tamil Nadu
with a population of 820,891 as per 1981 census. Madurai
city has a protected water supply scheme with Vaigai river as
source from the beginning of the century. However, the
present average daily supply (45 mld) is inadequate to meet
the present demand (90 mld). Hence Madurai city has been
selected under International Development Association projects
for augmentation of water supply to fulfill the needs of the
people. The project is expected to be completed in March
1993. The salient details of the project are given in Table 3.
An environmental impact assessment of the project has been
attempted using the ‘UNEP’ Test Model Format and the
results of the case study are presented as per items I to VI of
the model (Table 4 to Table 11) .
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TABLE 3 SALIENT DETAILS OF THE PROJECT

Sl.No. Description Remarks
1 Sub-project cost Rs.606.37 millions
2 City benefitted Madurai
3 Population details
1981 (Present stage) 820,891
1996 (Intermediate stage) 1,281,000
2011 (Ultimate stage) 1,700,000
4 Water requirement
For 1981 90 mld
For 1996 139 mld
For 2011 185 mld
) Source Vaigai River
6 Raw water transmission main 16.60 km long
7 Capacity of treatment works at 71.6 mld
Pannaipatti
8 Clear water transmission main 48.80 km long
9 Pumpsets 1 no of 300 HP Duty of 19,125 Ipm
pumpset against 48 m head
10 Feeder main and branch feeder main  12.60 kmlomg
11 Proposed service reservoirs 13 no
12 Distribution system network 121.70 km long
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TABLE 4 PROJECT SUMMARY
(Item I of Test Model Format)

SLNo. Item Description

1 Country India

2 Nature Water supply

3 Title State Government project with World
Bank aid

4 Time span 30 years

5 Physical boundary Water is drawn from the pick-up weir
near Vaigai dam. Raw water is con-
veyed to Pannaipatti treatment works.
Clear water is gravitated and distri-
buted to Madurai city. The only be-
neficiary is Madurai city. It lies in
latitude of 9°55' N and longitude of
78°07’E.

6 Cost of the The total cost of the project is

project Rs.606.73 millions

TABLE 5 RESOURCES DIRECTLY USED AND CONSUMED BY
PROJECT
(Iitem II A of Test Model Format)

Sl.No Description Value
(Rs. in million)

1 Civil works including labour, cost of 478.653
machinery and equipment

2 Land for the project components 6.374

3 Civil works, labour and materials for 121.343
maintenance of the project

Total 606.370

Digitized by Noolaham Foundation.
noolaham.org | aavanaham.org

195




TABLE 6 PRODUCT AND RESIDUE CREATED DIRECTLY BY
PROJECT

(Item II B of Test Model Format)

Sl.No Description Value
(Rs. in million)
1 Revenue from the enhanced water supply for
i, Domestic purposes 440.408
ii. Commercial purposes 54.514
iii. Industrial purposes 30.422
2 Revenue from the shops and offices 17.849
in the multi-purpose service reservoirs
3 Revenue from the auction of trees 0.150
along the alignment
& Revenue from the fodder grass grown 42.923
in sewage treatment plant
5 Revenue from the tourist flow 67.916
Total 654.182

TABLE 7 PRODUCT AND RESIDUE CREATED INDIRECTLY BY
PROJECT
(Item II C of Test Model Format)

SL.No Description Value
(Rs. in million)
1 Improvement in public health 1.893
2 Improvement in fire protection 209.693
3 Saving in electrical energy 15.530
Total 227.116
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TABLE 8 RESOURCES EXHAUSTED/DEPLETED/DETERIO-
RATED BY PROJECT

(Item III of Test Model Format)

Sl.No. Description Value
(Rs. in million)
1 Land acquired for the project 14.050
2 Water diverted to the project 335.797
3 Productivity loss (due to heavy traffic | 2.509

in flow) in waiting at a highway junction

4 Loss due to change in recreational 8.023
sites and activities

Total 360.379

TABLE 9 RESOURCES ENHANCED BY PROJECT
(Item IV of Test Model Format)

Sl.No. Description Value
(Rs. in million)
1 Employment opportunities
i. In Goverment sector 66.907
ii. In Private sector 13.747
2 Increase in land value of the 273.916

residential, commercial,industrial and
agricultural areas

Total 354.570
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TABLE 10 REQUIRED ADDITIONAL PROJECT COMPONENTS
FOR RESOURCES RESTORATION, MAINTENANCE AND EXPAN-
SION
(Item V of Test Model Format)

Sl.No. Description Value
b\s M\ (Rs. in million)
1 Laying of new sewer system and 86.964

construction of new sewage treatment
system to meet the increased waste
water flow

Total 86.964

TABLE 11 SUMMARY - DECISION MAKING
(Item VI of the Test Model Format)

SL.LNo.  Suggested activity item and description Value
(Rs. in million)

1 Product and residue created directly

by the project 654.182
2 Resources directly used, consumed

by the project 606.370
3 Product and residues created indirectly

by the project 227.116
4 Resources exhausted, depleted and

deteriorated by the project 360.379
5 Resources enhanced by the project 354.570

6 Required additional project components
for resources restoration, maintenance and
expansion 86.964
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5 Summary of Impact Assessment

The project brings forth both beneficial and adverse
effects either directly or indirecly

5.1 Beneficial Effects

).

ii.

iii

iv.

vii.

viii

Due to the project, there is an increase in the water
supply to domestic, commercial and industrial
uses.

About 40 shops and 20 offices in the proposed 3
multi-purpose service reservoirs are to be rented.

About 200 trees were auctioned along the project
alignment.

The waste water is subjected to primary treatment
followed by anaerobic lagoons. The Corporation
has proposed to discharge the treated effluent to
the existing sewage farm, in which fodder grass is
grown.

The increase in the protected water supply eventu-
ally leads to a proportionate increase in the tourist
flow per year.

Additional protected water supply improves the
public health and increases productivity of the
people. |

As additional water is allotted for fire protection in
the project, the occurrence and spreading of fire
accident will be prevented.

285 electrical pumpsets (about 4 HP each) drawing
ground water from various borewells to meet the
inadequate water supply may become redundant
when the project is implemented, thus saving in
electrical energy.

The land value in the project-use area, and the
employment opportunities in Government and pri-
vate sectors, will also increase due to the project.
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5.2 Adverse Effects

6

i.

ii

iii

iv

A total extent of, 57.58 ha. ofland (wet and dry) has
been acquired for the project, resulting in loss of
food production.

An additional quantity of 25.5 million cumec of
water is diverted for the project from the water now
used for agricultural purposes leading to loss in
paddy production and resultant loss in the employ-
ment opportunities to the agricultural labourers.

There is a considerable loss in working hours of the
travellers in waiting at the ‘Kalavasal’ traffic junc-
tion, for about 6 months during execution of the
project, through which the transmission main is
routed.

In the project area, the corporation acquired 2
parks, 3 play grounds, 7 open spaces and demol-
ished one middle school for construction of service
reservoirs. Alternative facilities have to be created
for these activities.

Additional sewage treatment plant has to be con-
structed for treating the additional sewage produced
due to the project.

Conclusion

The environmental impact assessment of water supply

project to Madurai city has been analysed and the cost-
benefit results are presented in Table 12. The results of the
project are found to be encouraging, and it helps to improve
Madurai city in all respects.
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TABLE 12 COST-BENEFIT PRESENTATION

Sl. Item Cost (Rs.in Benefit Cost/Benefit
No millions) (Rs. in millions)
1 Rought cost 606.370 654.182 1:1.08
benefit
2 Economic Cost 606.370  Original 654.182
benefit benefit
Output

depleted -360.379
293.803
Enhanced

resources +354.570

648.373 1:1.07

3 Environmental Resources Indirect 227.116 1:2.61
cost benefit restoration benefits
and mainte-
nance
86.964 ‘
4 Enlarged cost 693.334 875.489 1:1.26
benefit
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ANNEX 4

Forms of Environmental Audit

Western experience, which is dominantly the one avail-
able, shows no proper clarity or finality in Environmental
audit (in the way that one may refer to Financial auditing). So
far, experiences have reflected various approaches, for the
better part ad-hoc in nature.

Apart from some broadbased environmental auditing,
issues of ‘Waste Audit’ assumed prominance, understand-
ably in view of the advanced industrial milleu in which it
developed. It evolved as a systematic presentation, under a
‘Material Balance’ approach, being a full account, and bal-
ance, of all inputs and outputs of a process (in an adaptation
of the natural law of ‘conservation of mass’).

While not being a full Environmental Audit system,
particularly for developing countries, its analysis of a major
component production process is significant. UNEP and
UNIDO together, beginning with an earlier work by the
Ontario Wastes Management Corporation in 1987, presented
the results of an expert group convened by them in a 1991
Publication, which included both analyses and select case
studies.

Below is an extract of the central portion of one case
study, namely a Tannery, processing hide into finished
leather for shoes, illustrating the results of the Audit through
the ‘material balance’ approach referred to.
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Deriving A Preliminary Material Balance for
Unit Operations

A preliminary material balance of data associated with
operations within the tannery was first drawn up on an
overall input/output materials basis. The information was

tabulated as set out below.

Inputs kg/d
Raw Hide 40,000
Chemicals (other than curing
salt present in raw hides) 19,693
Water 2,450,000
Total 2,509,693
Overall Tannery Operations
Outputs Kg/d
Trimmings and Shavings 14,600
Fleshings 9,200
Pickled Split Layer 13,500
Finished Leather 5,600
Wastewater 2,600,000
Gaseous Emissions Not quantified but
not considered to
be a major output
Total 2,642,900
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A material balance was then drawn up on a unit
operation basis with specific reference to chromium and
sulphide. A material balance for the wastewater treatment
plant was also compiled.

Inputs kg/d
S”
Unhairing 430 (a)

(a) Based on 1,720 kg/d sodium sulphide
containing 25% S”

Unhairing
\%
Outputs kg/d
S”
Unhairing
Reliming ] 412 (a)
Delime and Bating
Rinsewaters 5 (b)
Total 417

(a) Based on 103m?3®/d unhairing liquors at 4,000
mg/1 S”

(b) Based on 1,944 m?®/d rinsewaters containing 2.5
mg/1 S”
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Inputs kg/d
Cr

Chrome Tanning 332 (a)
(a) Based on 2,076 kg/d Tanolin containing 16% Cr **

v

Chrome Tanning
Outputs kg/d
Cr
Chrome Tan & Press Liquors 83 (a)
Chrome Leather 249 (b)
Rinsewaters 3 (c)
Total 335

(a) Based on 33 m3®/d chrome liquors at 2,500
mg/1 Cr®*

(b) Based on 2,076 kg/d Tanolin containing 16%
Cr* and 75% chrome absorption into hide.

(c) Based on 1,944 m3®/d rinsewaters containing 1.5

mg/1 Cr*
v

Inputs m3/d
Raw Rinsewater 2,600

v

Wastewater Treatment Plant

v

Outputs m3/d
Primary Effluent 2,200
Primary Sludge 56
Total 2,256
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Evaluating the Material Balance

The waste audit team were confident that they had
obtained an adequate material balance (within 5-1 0%) for the
tannery as a whole as well as for the specific chromium and
suplhide chemicals used.

The material balance for the wastewater treatment
plant was also considered reasonable taking into account
that some water seepage was possibly occurring through the
base of the crude lagoons, thus contributing to the 13%
difference between inflow and total outflows recorded.

Refining the Material Balance

[twas considered that the material balance information
obtained was sufficient to meet immediate requirements but
that it would be useful to carry out a further waste audit once
any waste reduction measures had been implemented.
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ANNEX 5

A
Proposal
for
Establishment
of

An International University-Level
Institution

For Teaching and Research
In
Environment and Development

As a Unified Discipline
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o T,

PUBLIC LIBRARY !

I. Title

“The Post-Graduate Institute for Environment and De-
velopment” (P.I.E.D.) of Sri Lanka.

In time, the P.LE.D. concept is expected to establish
itself in several countries.

In that event, their local titles may suitably recognise to
mutual advantage, linkages with Institutes in other
countries as desired.

The specific site of P.LE.D. need not be within the
physical campus boundaries of one University.
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II. Degrees

B.A./or B. Sc. in Environment & Development Manage-
ment - 2 years.

M.Sc in Environment & Development (M.Sc. E.D.)-
1'/, years.

Ph. D. in Environment & Development (Ph.D. - E.D)
- 2 years for graduates

- 1 year for Masters/Degree holders.

(For contents of subjects, courses and examinations,
see below).
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III. Faculty/Structure

The Institute will function as an ‘autonomous’ arm of (a)
A Joint Council of Universities in Sri Lanka; or (b) the
University concerned.

It will be governed directly by a Board of Governors
headed by H.E. The President of Sri Lanka, & consist of
representatives from the Universities in Sri Lanka (and,
in time, abroad). The Director of the Institute will be a
member.

The Staff will include the Director, his Deputies and
Associates, and Professors and Lecturers of “Depart-
ments” of the Institute (see below under “Subjects/
Curricula”) who would be

(a) partly the Institute’s own staff,

(b) partly, staff of Universities of Sri Lanka and

(c) partly, staff from Universities abroad (on Funding,
see below).

Students would be drawn worldwide, and therefore
composed (a) of Sri Lankan students and (b) increas-

ingly, of students from as many countries abroad as
possible.

“Core” Buildings would exist for the Institute, including
some residential, for staff and students.

As much, or more, accommodation is expected to be
‘inbuilt’, and available, in the facilities already used by
local staff (3 (b) above) and students (4 (a) above).
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IV. Funding

Presidential or Government grant, as appropriate.

Modest UCG, Sri Lanka, support (Primarily for any local
components)

Grants/Donations - O.E.C.D. Countries; other Donor
Countries, Agencies.

U.N.D.P, U.N.E.P, UNESCO etc. funding supports.

Foreign staff, students “on contributory funding” basis
by the countries concerned.

(LDCs to be supported from 3 & 4 above)
Others (including Fees)

Note (a) Facilities at University Campus to be “on no
charge” basis.

(b) Local University Staff to be on a “complemen-
tary” charge basis (i.e with the Institute pay-
ing only the “differential’, if so, between its
own and a University’s emolument.)

|

Will need initial Governmental support for conven-
ing a first meeting of select Embassy representa-
tives in Colombo.

All other follow up action can then be undertaken
by the organizers without burdening the authori-
ties.
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V. Subjects/Curricula

(Note - All subjects at I to IIl below, will be taught at ‘General’
and ‘Advanced’ levels. For course details, see below.)

Group I - The Bio-spheric Environment.

() Galaxy - Outer Space - Planet Earth

(ii) The ‘Eco Systems’,
Air - Water - Soils - Deserts - Oceans.
Rangelands - Forests-Grasslands-Croplands-
Coastlands-Off shores - Islands-Seas.
Genetic resources - ‘Animal’ resources.

Group II - the Human Environment”

() . ‘Habitat’: Origins-History-Prospects.
. Agriculture, Forestry, Fisheries.
Industry, Commerce, Services.
Cities, ‘Infra-Structures’.
Power, Irrigation, Transport, Construction.

(i) Resources -
- Non-renewable, Renewable, Residues, Wastes

- Exhaustion, Depletion, Deterioration, Enhance-
ment.

- Over use, under-use, wrong use.
(iii) . Discoveries, Inventions, Innovations
Gains, Losses, Opportunities
Mass threats, Mass gains (Welfare).

Group III - The Economic Environment

The Production system, Inherent natures.

The Market Mechanism, Planned Economy
Mechanism, Command Economy Mechanism.

‘Qualitative’ Environment Management-
‘Quantitative’ environment management.

Equilibrium & the ‘steady state ‘economy.
(Sustainable Environment & Development)
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Group IV - Methodologies of Sustenance.

214

(1)

(i)

Principles & Methodologies (Macro/Micro)

- Resources Balance Sheets Exercises;

- Integrated Envt.-Econ. c/b. Presentation;

- Expanded Envt.-Econ. Accounting System
(SEEA-U.N.);

- Environmental (‘Green’) Audit

Applied Economic-Environmental ‘discipline’,
(Cases).
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V1. Courses

Lecture components for Degree & M.Sc. Examinations

will be as follows:

(a) ‘General’ level lectures - 3 lectures for each ‘Group’.
(b) ‘Special’ level lectures - 9 lectures for each ‘Group’.
(See under ‘Subjects’ above, for description of ‘Groups’)
All students will follow lectures at the ‘general’ level in all
Subject groups, excepting their own specialisations.

In their specialisationé, students will follow the special
level lectures of their own choosing.

In addition, all students will follow the single set of
special level lectures for Group IV.

Students will choose one Subject ‘Group’ from each of
the Groups I, II, or III for their special study. There will
be one Teaching Course only for Group IV.

M.Sc. Students (for their Dissertations) and Ph.D. Stu-
dents (for their Theses) will undertake their research, in
the normal way, under guidance, on the subject of their
own choosing.

& * * * *

Students following other “Disciplines” with their own
Degrees, will be strongly encouraged to follow a “half-
Semester’ (one Term) set of ‘non-examination’ Lectures
(not exceeding 8 in all) covering Section V above.

Examination Papers could in time contain, as appro-
priate, ‘options questions’ based on the foregoing.
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VII. Examinations

1. B.Sc- (a) 3 Papers (one for each Group I-1II)
(b) 2 Papers (on Group IV)
(c) 3 Papers (on chosen Special Subjects)
(d) 1 Paper (Essay)

2. M.Sc. (a) (b) & () above - at post-graduate level.
(b) Dissertation.

3. Ph. D. - Thesis.

Sponsors (for and on behalf of organizers)

Individuals, Comitted Leaders, The Vice Chancellor/s
Academics, or NGOO, etc; University/Universities
' concerned.
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This Book,

formulates for the first time, a Methodology of environ-
ment and development management, making the slogan of
‘Sustainable Development’ sensible and attainable.

Showing the EIA as both limited and insufficient, the

Book sets out a comprehensive 4-stage Package, including the

new, Expanded System of Environment Economic Accounting

being developed in the U.N. Statistical Office, adding three other

essential components, an Integrated c/b Presentation (replac-

-+ ing EIA); a system of Resources Balance Sheets at macro level;
and Environmental (Green) Audit at micro level.

. Lucid expositions of background, policy and steps for
actiorn, along with the ‘Package’, make the Book a highly
practical product, replacing partial or conceptual exercises.

Much of what is contained may as yet not be in standard
literature, although outstanding treatments have been made in
wide areas of the Subject.

Without doubt, a unique work and essential guide for
policy makers and leaders whose task is environmental man-
agement.
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