JOURNAL OF ECOLOGICAL SOCIETY
Vol. 22
2009
Editor
Prakash Gole

JOURNAL OF THE
ECOLOGICAL SOCIETY
Vol. 22
2009

Editor
Prakash Gole

The Ecological Society

Published by
Prakash Gole, Chairman
Ecological Society
B-2, Jayanti Apartments
Near Ratna Memorial Hospital
Senapati Bapat Road, Pune 411 016
Telephone : (020) 25677312
E-mail : ecological.society@gmail.com
Website: www.ecological-society.org
Printed at
Aksharchhaya
2035 Sadashiv Peth
Tilak Road, Pune 411030

Contents

Foreword

5

Economics of Progress and Peace

7

Energy Use and its Economic and Social Impact

14

Economics of Sustainability

18

Education for Development and Sustainability

23

Climate Change : An Excellent Opportunity

25

to Overhaul Our Education System
Is USA Thinking Seriously About Environment?

34

How Do I Understand Biodiversity?

39

Bibliography

42

Foreword

Theme of this Journal is Economics of Peace and Progress. It
seems apt when almost the whole world is experiencing slowdown of economic activity. The capitalist economy seems to be
unable to come out of the cycle of boom and recession and then
meekly looks to the state for a bail-out.
The question that stares us in the face is what is good economics and wise economic policy?
The world seems to have forgotten the old dictum- that economics is good which allocates local resources to satisfy local
wants. Resources allocated to exports and imports, that is to satisfy wants of distant people, before the satisfaction of the basic
wants of indigenous people, is bad economics.
Globalization, contradicts this basic truth and aims to garner
resources from all over the world, basically to satisfy wants of the
market. As Joseph E Stiglitz, the Nobel laureate, has remarked,
Market is a very imperfect arbiter and needs to be controlled
and managed. The question is who will weild the ultimate control and management?
Capitalism does not want the state alone to be the sole arbiter
of resource allocation. The above question therefore, remains unsolved.
The Economics of Peace and Progress gives a clarion call for
sanity and wisdom in economic policies and that too with the
help of nature. Todays economics of war and proflipacy and its
handmaiden modern technology want to transform nature to make
it serve interests exclusively of human-beings. We need an economics (and technology) that will transform society.
This calls for a radical change in behaviour, attitudes and
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lifestyles. Besides the three Rs  i.e. Reduce, Recycle and Reuse.
We need a radical reduction in resource use. The urgent need
is therefore, to change our educational pattern. This Journal also
addresses this vital need.
We apologize for the delay in the publication of this Journal.
Prakash Gole
Editor

Economics of Progress and Peace

If we ask a question why do we need economics in the first
place - for progress will be the quick response. Having said that
conventional economics does not specifically talk about progress
at all - but talks merely about allocation of resources based on
competing wants (and possibly competition) and determination
of price is left to the market. Demand and supply are expressions
of free choice by individuals or households, referred to as buyers by economists. The choice is supposedly free because it is not
expected to be influenced by social, religious or political factors.
As innumerable buyers and sellers meet in the marketplace to
bargain, the resultant prices emerge which are fair and beneficial
to both parties. In the real world, the choice is never free and
infinite number of buyers and sellers is also not a reality. Therefore, the price is a result of the relative strength of buyers and
sellers. We very well know that in the real world the free choice
does not exist - as all the factors which are not supposed to
interfere  very much interfere leading to severe distortion in
fair price. Another important assumption is that the distribution of wealth in the society is given at any point in time. In
reality distribution of income is never equitable due the existence
of private property in addition to the inequitable distribution of
resource ownership. The private profit motive leads to artificial
lowering of prices of natural resources and labor and at the same
time treating natures services as free, resulting in lower income
for labor as well as owners of natural resources. This lowering of
income among the majority of people leads to a failure of demand
and recession from time to time. This happens due to failure of
demand arising out of lack of purchasing power. Severe recession
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from time to time gave rise to state intervention in economic
affairs. It was expected that state investment in basic necessities
would lead to a trickle down effect creating large scale employment and generation of income among the masses. This was then
expected to lead to revival of demand. Yet the faith in free competition continued among economists and state intervention was
felt necessary only during recession. Market was still supposed to
be the main arbiter in distribution of wealth.
Technologies developed during World War II were used during peace times to covert production systems to a gigantic scale.
It became so ingrained further that mass production became a
fundamental dimension of modern industry. As demand for necessities of life is limited, mass production essentially implied
production of things which are over and above daily necessities.
In effect mass production involved production of intermediate
goods and inducing people to buy these goods, which were not
essential commodities. Thus a whole machinery of demand creation came into existence. This inducement was not based on
equitable distribution of wealth. That means the prices of natural
resources and labor continued to remain low and natures services continued to be treated free. New credit instruments were
evolved and to service these, an infrastructure of middlemen like
bankers, credit societies, landing agencies proliferated. State intervention continued not in the form of direct investments but in
the form of state subsidies to keep the price of natural resources
artificially low. Due to credit instruments quantity and circulation
of money in the economy increased leading to rise in money
income but fall in real incomes.
Mass production of intermediate goods and emergence of the
service sector based on technological advances made during this
time created the illusion that man made capital and natural capital are interchangeable!
Mass production created strain on non renewable resources
(such as coal and oil) on one hand and created enormous waste
which could not be absorbed by natural agents. Pollution of atmosphere, water and soil was the result. The state was again
called to intervene, this time to enact legislation to prevent pollution. However, technology was further developed to reduce pollution. This created an illusion that man made capital can be a
good substitute for natural capital.

ECONOMICS OF PROGRESS AND PEACE

9

Demand continued to be artificially enhanced through a philosophy that aggregate demands are infinite and aggregate production can be made infinite. This was the start of the economics
of more i.e. growth economics.
All of us want to progress. Definition of progress ideally has
to do with balancing of the availability of resources, renewability
of resources, allocation of resources and fair distribution of wealth.
If progress must deal with these elements, the economics of
progress must deal with all of these too.
Todays economics can well be termed as economics of more
 i.e. growth economics. This economics is a post world war II
phenomenon and arose out of advances in technology! Technology became available to produce things with less and less people
at faster and faster pace through automation. This excessive production has led to need for extraction of more natural resources
and creation of more and more waste. This meant that the producer could always produce surplus and one needed to market
and sell these surpluses.. This also meant urgent need to induce
increase in consumption  somehow.
As real incomes for the masses did not increase, there was no
real increase in purchasing power of the masses and they were
offered increased consumption on credit leading to increased indebtedness. As the habit of savings was not encouraged, capital
formation did not come through savings but came through credit
instruments. This led to all-round increase in indebtedness, not
only of the state but also of the entrepreneurs.
Optimum distribution of wealth in the society was never seriously looked into by economists. Having said that, Karl Marx
did try to provide an alternative to this malfunction in distribution of wealth. However, this UTOPIA of state managed optimum
distribution of wealth degenerated into benefits of state management usurped by the elites in the communist party.
Another interesting phenomenon must also be noted  More
consumption at the wealthy end spurs need for more services
and products, leading to more things being produced by more
people who start earning more and start asking for more, with an
expectation that the lowest element of the ladder will achieve that
elusive progress if this pyramid keeps growing before we exhaust
all the natural resources that we have! All of this was wonderful
till we realized that for this more of everything we must de-
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pend on nature. Considering that natural capital is finite, we have
to use Natural Capital wisely and restore as much of this capital
that is not irreversibly lost. In this economics of more, we have
taken nature for granted. We have assumed that these natural
resources that we bank on are indeed infinite and free. Unfortunately neither is true. The economics of more can only be sustained if the prices of natural resources are kept low. Historically,
this was due to the monopolies established by western European
countries on natural resources from their colonies. This enabled
them to extract minerals like coal and oil and agricultural products such as cotton at extremely low prices. Economic growth was
spurred as these low input prices led to high profits.
Advances in technology based on availability of cheap energy and materials increased the scale of product enormously.
This technology continued to use enormous amount of fossil fuels
leading to substantial increase in CO2 emission and other GHGs
 thus contributing to global warming and climate change. Climate change is just one serious side effect of the economics of
more.
Increased scale led to compulsion to sell. Large population
was therefore looked upon as a large market. Depletion of natural resources and serious damage to natural processes led to increasing the load on the natural capital even further! It must be
understood that population is a deceptive denominator; aggregate consumption is a better measure of the extent of use and
destruction of natural resources for communities and nation states.
However, increase in aggregate consumption did not lead to optimum distribution of consumption among the population. Large
population meant that the piece of cake per head remained so
small that for some it meant starvation and poverty. Taking due
measures to manage and control population is equally important
in promoting progress.
It is almost believed that man made capital and natural capital are interchangeable. This is a complete fallacy. One can very
easily see this through a simple example  you can make as many
saws (Man-made capital) but you can use these only when you
have enough trees (Natural capital)! The point is - the days of
taking natural capital for granted are over. Such is the dependency of technology on nature. Technology cannot exist in a
vacuum and in promoting use of technology, which in turn uses
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more natural capital, we are destroying our chances of living well
in not so distant future. Not only is this limited to use of natural
capital but we also create enormous amounts of waste in the
process and expect our planet to digest that too! The absorptive
capacity of the planet is also limited and one has to respect that to
get on to the path of sustainability.
If we believe that peace is an integral element of progress,
we must also look at how the resource use can be equitable. We
need to ensure that the infrastructure that the governments build
has such characteristics that social equity is built in. Interestingly,
if we take into cognizance conservation and judicious use of natural resources, the policies would automatically drive us towards
those which will also bring in social equity. If resources are used
to create services required by the majority, the allocation of resources does not depend on market price but on equitable distribution of purchasing power. We have already reached a level of
irreversible exploitation of natural resources and more is more
and more unsustainable. Look at energy use. Today 5% of world
population uses 35% of energy  if indeed it was made to be
equitable, this remaining 30% available would have been used at
some other place and some other people to obviate the need for
more pressure on natural capital.
What do we therefore need to do, if we are to address progress
for all? The answer is not too complex if we make sure that we
define progress as we have already defined above and make sure
that we keep our eyes set on the objectives. Conceptually, we
already have all the management tools and techniques to solve
the challenges of how, however, current realities of capitalism
rarely allow us to use these tools.
Therefore, if we want to promote this economics of
sustainability for progress and peace  we must address all the
three dimensions  those of scale of economy as a whole, allocation of resources and equitable distribution of wealth. The scale
should tell you about sustainable level of production and consumption, pricing should talk about proper valuation of natural
resources and services and the resultant allocation will then address the aspect of equitable distribution of wealth, which will
bring in the most desired and yet elusive part of progress, that is
peace! When resources remain adequate through measures of restoration and sustainable consumption; and public spending is
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targeted to creating what masses require, we could possibly attain that peace  at least within the nation.
Let us now delve a bit into the way business is done today.
Most businesses produce products directly or indirectly. Every
product produced needs natural resources, every person as part
of this economic process, needs ecological services  some of
these are clean air to breathe, clean water to drink and productive
soil. Water that is potable and air that is breathable is a direct
product of sound ecology delivering eco-services, which we have
always assumed to be free. These indeed could be free if we
respect the limits that nature has imposed on resource use for
production and consumption. If our current production process
is to sustain, we must therefore so limit using more and more
natural resources such that it is within the bounds of regenerative
and absorptive capacity of nature. Only then we can achieve
sustainability. If we design our business to basically provide
services rather than products, thereby aligning the interest of the
producer and the masses, the resultant allocation of natural resources will lead to social welfare. Take the example of Mobility as a service rather than car as a product. The end objective of
a car is moving a person or a group of persons from starting point
to destination in a comfortable manner. Now if we design our
system of moving people around the end objective, we will use
fewer resources and achieve all of what we may want to achieve.
This clearly says that businesses of the now and future must be
focused on why are they producing what they are producing.
Developing right technology which will help people and the
planet live well is crucial. Technology and programs should be so
designed as can create alternate livelihoods and also regenerate
natural capital in the process.
Let us summarize by looking at the inputs, processes and
outputs. We have to make sure that inputs are available, meaning
natural resources are available. This leads to a policy of conservation and restoration of nature. Second, we have to move from
more inputs to fewer inputs for the same outcome and use
them sustainably. This means, we focus on what we would like to
achieve and why  more than getting entangled into how. We will
have to build an economy which delivers services but is not interested in expanding range of products in response to artificially
created wants. Third, all the money collected by governments
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must go into building services for the masses  whom they represent. Fourth  investment should be directed in creating natural
capital.
All this is good in theory  some will say. Our current economy
believes that it delivers what consumer demands. This is far from
truth. The ways in which businesses influence the consumer
though continuous bombardment of commercials and advertisements are better not discussed! For that matter the influence of
the corporate sector on governments is far too much to ignore. If
we do promote the right definition of progress through our
media, we will certainly be able to change the mindset of people
from quantitative growth to qualitative development and bring
the spiritual aspects of peace and respect for nature within the
reach of all before we irreversibly destroy nature through the
economics of more.
Ajay Phatak
Sustainability proponent, Pune, India

Energy Use and its
Economic and Social Impact

We have been so used to using energy (especially in the cities)
that we are not even in a position to understand what its proper
use is and what is its wasteful use! As energy started becoming
easily available  specially after the discovery of coal and then
other fossil fuels - as a society we started becoming less and less
aware about what could be the impacts of more and more energy
use on the environment and then economy and society.
Interestingly for all of last several decades and even today,
we are always trying to forecast  how will we meet the increased
energy requirement of the future, without bothering about what
impact can present level of use, leave alone increased use, is
already creating on the environment and therefore, our own lives.
All development as we conceive today has been associated
with increase in energy use, may that be for lighting, industry or
transportation. In fact such is the correlation with increased energy use per capita by various nations that it is looked upon
almost as an index of development! Interestingly, the end objective of energy use is often forgotten and very large part of energy
is just wasted.
Energy is a very peculiar thing! It has significant side effects
on everything else on the natural resources front. A few examples
here will help understand this point of view. Easy availability of
electricity, leads to increased use of pumps (in the manufacturing
of pumps one would need energy and materials  using more
natural resources and energy)  leading to pulling out more and
more water from the ground (again wasting substantially more,
than when one used a hand pump  say)  this leads to lowering
of ground water levels, needing more energy to extract water and
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therefore, more waste  apart from creating a water crisis! This is
what is called in technical jargon  a diverging loop - or a vicious
circle. Same is true with other aspects of development as it is
defined today. Easy availability of energy leads to more production, leading to growth leading to more need of energy and
more natural resources. We must start realizing that there are no
natural resources to bank on for our infinite economic progress
and the side effects of excessive energy use are leading us to
bankruptcy on the natural capital front. As soon as this realization sets in, there will be an urgent need of looking at ways to
using less energy than more and still achieve well-being.
Much of the infrastructure to generate new energy impels
you to use a lot of energy directly to manufacture and install this
energy infrastructure or indirectly even before a plant is commissioned to generate even a first unit of new energy. For example,
you will see the energy from thermal power plants in the form of
electricity or from fuel oil being used to make the energy generation and distribution equipment. Similarly for hydel power plants
they need energy to manufacture steel and cement that goes into
building dams. Additionally there is a significant impact on environment, natural habitats and human settlements alike. In the
process of energy generation, it generates enormous amount of
pollution equivalent to several megatons of CO2 as a result. This
impact actually is quite small compared to when you start generating electricity by burning more fossil fuel including coal and
emit large amount of pollutants and CO2 into the atmosphere,
well known now for adversely impacting the climate. On top of
this  typically -electricity generated is only of the order of 20% of
the energy content of the fuel used!
Again, we must focus our attention to why do we need to
use energy. If we look at essential vs. not so essential applications
of energy in day to day life, we see very small percentage of
energy required to satisfy essential needs. A very large percentage is wasted (like in conversion, transmission and distribution
process) and a large percent is wasted by us because we do not
care.
Is everything out of control? Can we not do anything about
this phenomenon? In fact we can do a lot! Thankfully the solution
lies with us and in the way we use energy. How can we contribute
to minimizing energy losses and energy waste  that is the chal-
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lenge that we must address :
1. Are we using right forms of energy for right application? E.g.
solar energy or wind energy for drying clothes is a wonderful
thing  or using solar energy for heating and cooking applications is still economical. However heating water using electricity should be the last resort.
2. Using an electric motor driven pump is much less desirable
than using a diesel driven one for example. This is because
generating electricity involves multiple conversions and corresponding losses (from heat  mechanical  electrical). This
way generating electricity in most cases involves fossil fuels
today.
3. Understanding the outcome of energy use  easily helps us to
select the right form of energy for the right end application.
Unfortunately, electricity happens to be most convenient form
of energy because making of coal or oil in nature is not priced and
it is considered to be free. We only consider the price of pulling
this resource out of the mine and transportation. There is no
value that is attributed to the natures process, which converted
biomass over several millions of years and turned that into coal
or oil. If we decide to include this cost in the total cost of generation, we will easily realize that electricity is far too expensive to
use than what we consider and pay for today!
All this points to designing extremely energy efficient future,
if we were not to consume and finish the natural capital altogether. We must divert our scientific talent, thermodynamic understanding and understanding of nature to carefully plan to
restore nature, understand renewability in all its facets and put
ourselves on the path of long term sustainability.
Clearly redefining development or progress is necessary.
For countries like India (and China), where the population load is
substantial, copying the western models of energy use is already
proving to be disastrous. Very quickly, policies for developing a
decentralized model for livelihood generation, sustainable agriculture, and decentralized energy generation must be put in place
and implemented. We should begin by finding out a way to reduce energy use in cities. Cities consume enormous amounts of
energy and large part of this is superfluous - i.e. electricity use
for non essential applications, which are an inherent part of Growth
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economics. Cities are lit all 24 hours  and almost every time at
the expense of rural areas and this further causes polarization
and movement of rural folks to cities. This again is a result of
centralization of energy and resources mandated by growth economics. It may also be emphasized that the issue of equity needs
decentralized generation and use of energy and resources, which
only will avoid social unrest and threat to peace.
Ajay Phatak
Sustainability proponent, Pune

Economics of Sustainability

In this world of ever growing consumption, there is a strong
need to look at economics from a sustainability perspective. Will
the current economic model help you achieve the well being of
everyone on the planet? Does our current economic model understand and appreciate the dependencies on nature? Does our economic model cater for the living world at large? Do we understand
the importance of connectedness of all life forms? Would we be
able to live if we destroy all the other life forms in the process of
achieving the ever illusive human well being? Do we, the way we
are consuming, have any likelihood of surviving at least a few
generations more? These and many such questions lead us to
start looking at possible new economic models which will look at
the well being in integrated and holistic perspective.
Economics in a conventional sense has been a science of production, consumption and allocation. In the words of Paul
Samuelson  a renowned economist - If a Parrot knows two
words  demand and supply, he may well be called an economist. The demand side is the consumption aspect while supply
is governed by production.
Economics, I argue is therefore a science of material and energy consumption and distribution! Money is only a vehicle that
was introduced to make things simpler  that is in making it
easier to transfer material and energy across people at large or
producers and consumers to be more specific.
In the pre-industrial revolution era, availability of energy
which could be conveniently used was limited, making it quite
difficult for producers to create goods and services easily. With
easy access to convenient forms of energy  typically fossil fuels,
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the equations changed substantially. There was no way to imagine then that we as human beings would expand our economic
activities so much that it could impact even the availability of
natural resources. The good old thought of economics  which is
also taught even today in our school and college curricula  considers even now that Natural resources are free and  infinite.
Moreover human economy must exploit these resources for the
so called well being of the human race. It was indeed thought that
this mechanism will help us reach that illusive well being with a
hope that it would not disturb the well being of the other natural
world. The truth seems to be far from these assumptions. In fact
it is quite clear that human activities led by this economic thought
are taking us to the brink of a disaster.
So, what do we need to do - that we are so clear about the
impact of this current economic thought. One of the most important assumptions the current economics makes - that of infinite
and free natural resources - has been clearly invalidated. What
we need to understand is the cycle of material and energy use. It
is important to understand that all that we use as raw material
in terms of material or energy  comes from nature. The services
like clean air and clean water that we take for granted are natures
services which could continue only if we do respect the store of
natural resources and in fact help restore this to a level where the
nature can indeed support provisioning of its services! We have
come to a scale of consumption that is not sustainable by nature
anymore. We must therefore, imbibe the new economic thought
(and this is not so new in reality) where we acknowledge very
clearly that the human economy is and must remain a subset of
natures economy. There are limitations to material and energy
resources that we can access and use. There is a limitation to how
much waste the nature could absorb and recycle. Once we imbibe
this holistic economic thought we can certainly start thinking
about how to manage  to live well - for ourselves and for our
future generations, without excluding the other life forms on the
planet.
It is quite evident that in the current economic system, the
market economy  we see that the investment has gone where
there is a return and not necessarily where there is a need! There
have been occasions when need and returns indeed have
matched up and we saw investment doing justice as well. There
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are however not too many places, where such investment has
been kick started by a private industry. More often than not - this
has happened through government taking a certain view. These
are the cases where the economic action has been taken up keeping people (and other life forms) in the center rather than the
goods at the center. E.g. design of cities keeping a car in mind
will produce one with a large sprawl, where car becomes a need.
However, if we look at designing this for the people and with
peoples needs in mind, we will plan to minimize people movement and provide for secure mobility and access sans cars. The
difference clearly is what you have in mind when designing a
community. Traditionally, (if we decide to walk back before industrial revolution) towns have been designed keeping in mind
services offered by nature and other human considerations of
trade and business.
In post industrial revolution Europe, the investment has many
times gone where public interest was involved. This was made
primarily by newly rising class of Merchants interested in the
business of export and import. This investment further stabilized
and later accelerated factory system of production. This acceleration happened specially when large stocks of fossil fuel were
explored and became available at very low prices. Extensive use
of machinery enormously increased production and led to overproduction compared to demand and generated necessity to stimulate demand. Artificial stimulation of demand led to overproduction
of goods which essentially were not necessities by any definition.
For production businesses to earn profits, inputs had to be
priced as low as possible which led to impoverishment of labour
and suppliers of natural resources. This also concentrated wealth
in the hands of the manufacturing community. This created a
situation where purchasing power was concentrated in the hands
of few which created tremendous income inequality. The increased scale of production necessitated expansion of feeder services such as accounting, management and transportation. This
gave rise to a new middle class as a provider of these feeder
services. This class wielded more purchasing power and participated in consumption of intermediate goods. This phenomenon
further increased the pressure on natural resources and created
huge waste.
This focus on producing intermediate goods has led to deny-
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ing the remaining part of humanity their daily necessities  and
accentuating inequality. We have seen this phenomenon time and
again. So called industrial progress is mainly based on enormously
undervaluing the inputs in terms of natural resources and natures
services.
Low prices of food grains and other food items have further
led to directing investment into cash crops  which are inputs to
industry. Investment is clearly moving away from the daily dose
of food we eat.
In countries like India, if the farmer stops producing the food
we eat, just because it is no more economical  resulting in
increasing the prices beyond the means of many in cities, we
could easily see a food crisis. In fact the food price rise witnessed
by India in the recent months is a testimony to the theory. If
enough investment was driven in sustainable farming and reducing the uncertainty of livelihood, if investment went into regeneration of natural resources, one could in fact see alternative
livelihoods emerge.
In the times when climate change is a center stage issue,
one must look at what went wrong and how do we design policies to shift towards this much needed correction. Let us assume
for the time being that the problem of energy is solved and we
will have as much energy as we need forever without any GHG
emissions  we still have to live within the material limits of the
planet, we cannot for example assume that say aluminum is
available indefinitely, or any such raw material to be available
all the time in coming future. It is very clear to see that excessive
focus on production makes us drive excessive consumption and
not really the other way round. This excessive consumption, by
5% of humanity creates enormous waste  solid, toxic or CO2 
which the planet is unable to digest and we are seeing challenges
that are becoming insurmountable.
Today we promote how a car adds to your social status, we
promote how living in large houses adds to the status, we also
want to spur consumption and celebrate consumerism! We
should in fact promote  how living in villages and regenerating
nature, while producing necessary food is the lifestyle  which
provides happiness, health and with media talking about this 
even status. Policy makers and media together can play a significant role in seeing this shift happen and that too very
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quickly.
Adopting these elements of thoughts must become a driver
for a much needed change in economic policy. This will then be
the real economic reform which will lead us to sustainable future.
Ajay Phatak
Sustainability proponent

Education for Development and
Sustainability

Education has been considered a panacea for development.
We continuously see in the newspapers that education in the
short and long run is the only option to address our challenges of
development. Much less is said about what type of education that
should be.
In the age of climate crisis, we must recognize that education
should be such that it provides an opportunity for future generations to have access to resources, at least as much as we have had
in this generation. Achieving sustainable levels of resource use
needs to be the end objective of education today. Progress should
mean progress in all the dimensions of natural wealth, sustainable lifestyle and equitable access to natural resources.
If indeed this must be the end objective, what do we need to
do for the current education system to take that route?
If we carefully observe the content of the texts available today across the country, we see enormous emphasis on science and
technology and interestingly on applications which are many times
irrelevant to local contexts. Education provided with examples
from alien context is either useless or sets the student on a clear
path of migration. In most cases, the emphasis is on the urban
context, problems discussed and applications presented (if these
are presented at all) are Urban in nature. This creates an illusion
in a rural student that these are indeed the challenges we face and
must address. She has no clue about the local problems and if she
has, she does not have the tools and wherewithal to tackle these
local challenges  as the problems she solves today have nothing
to do with her immediate surroundings. Fortunately only around
40% of our people live in the cities. This means, we still have a
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fighting chance of taking development to people than taking
people to development (read cities!). If we indeed are able to
develop vibrant rural areas, with good understanding of challenges and how could one go about addressing these, we stand an
excellent opportunity to develop a model of distributed sustainable resource use to the envy of much of the world. Much of the
world has moved into cities which are resource guzzlers and
nearly unsustainable in their character. We have seen a few and
will see even more of the ghost industrial towns and cities in
future.
If we indeed can move away from universal content and
develop local context, content and problem bank, we would have
done yeomen service to the field of education.
Knowledge of local resources and how these can be used to
address local challenges must be the theme for meaningful education. This will also help in creating local livelihoods and opportunities for developing local economy. This would mean no
significant need for rural folks to move to the cities. Focus on
primary production is becoming more and more important in
these times of food crisis. The best way to address this is to
provide clear focus on rural areas and local economies. We can
turn the challenge into an opportunity.
Ajay Phatak

Climate Change : An Excellent
Opportunity to Overhaul Our Education
System

Abstract
I shall not discuss the reality or otherwise of climate change.
I have seen and experienced it in Ladakh in transhimalayas. This
change, I feel, offers us an excellent opportunity to completely
overhaul our education system, from primary to higher education
levels. The present system fails to promote ecological understanding, places unwarranted emphasis on technology and promotes
an economic system, which is completely at odds with the physical, biological and cultural identity of our country.
The overhaul of the system should begin with a clear, realistic
understanding of what tropical conditions imply and explain inter-relationships between climate, land and water, i.e. physical
and biological factors and how they affect livelihoods and culture. The emphasis should be on a holistic approach and not
compartmentalization of knowledge. This should begin with primary level. Overall there should be greater emphasis on fieldwork at all levels, less on memorization and examinations. Students
should understand what nature and natural resources are and
how these are to be preserved and sustained to generate and maintain a variety of livelihoods and what kind of economic system is
needed.
As far as technology is concerned, the clear understanding of
the ecology of technology is needed so that the right kind of
technology is promoted in India.
The overhaul requires a new genre of personnel and a whole
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new literature and text-books.
I shall not discuss the reality or otherwise of climate change.
I have seen and experienced the effects of climate change in Ladakh
in Transhimalayas. Ladakh is a part of Tibetean plateau beyond
the Himalayan range and is almost bereft of rains as rain clouds
cannot overreach the mighty Himalayan range. Ladakh is desert,
but a cold desert because of its altitude, which is around 4000
meters on an average. Much of this cold desert has been transformed into fresh water wetlands due to rapid melting of glaciers, a result of climate change. Existence of such fresh water has
brought about a distinct change in flora and fauna. Xerophytic
forms are replaced by mesophytic and breeding populations of
mammals and birds have increased markedly, due to abundance
of food. But these favourable conditions are predicted to continue
only for a short period. Melting glaciers are not being replenished
by fresh snowfall and a severe fresh water crunch may develop in
not too distant future.
As patterns of temperature and rainfall change, such effects
may manifest in other regions also. Predictions of an uncertain
and dark future have made scientists and laymen aware of the
importance of the environment in our lives. ( Dash S.K. 2003).
Environmental research has gained momentum and environmental change is being extensively covered by the media. This is
welcome as the current educational system compartmentalizes
the environment and the resulting teaching hardly produces a
holistic understanding of our environment. The system of education, which was imposed by the British in the 19th century, essentially remains the same with some and not fundamental changes
over the years. The principal aim of this system was to subvert
the minds of Indians as Lord Macualay infamously stated in his
address to British Parliament on 2nd February, 1835. He had said,
I have traveled across the length and breadth of India and I have
not seen even one person who is a beggar, who is a thief, such
wealth I have seen in this country, such high moral values, people
of such caliber, that I do not think we would ever conquer this
country, unless we break the very backbone of this nation, which
is her spiritual and cultural heritage, and therefore, I propose that
we replace the old and ancient education system, her culture, for
if the Indians think that all that is foreign and English is good and
greater than their own, they will loose their self-esteem, their
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native culture and they will become what we want them, a truly
dominated nation.
Since those times principles and practices developed in an
alien environment (e.g. that of Europe) continue to dominate our
teaching even in such an environment related subject as agriculture. Essentials of tropical environment which basically influence
our livelihoods and lives are not imbibed by students. The education system is yet to treat India as biodiversity rich land and it is
this factor, which significantly influences the lives of the majority.
What we need to emphasize and teach is the change that
modern man has brought about in different biomes. The present
system does not bring out the chronic scarcity of water that a
tropical environment always implies. The results are fragile soils,
transpiration losses and quick ageing of sites, which means mineralization and production of dust. To avoid this we need different cover types (i.e. different plant communities), cooling structures
which will protect soil and water losses. The adoption of technology and our need of agriculture, industry, transport etc cannot be
decoupled with our need to protect the essentials of different
biomes that our country has been endowed with. Education then
will have to provide an entirely different set of prescriptions and
policies than are being currently proposed.
The technological human being has brought about fundamental changes in the distribution of not only plants and animals
but also physical forms and geographical features of the world
(Simmons I.G. 1989). The processes of deposition and erosion and
consequent distribution of living forms have been changed to the
detriment of all except the upper class human beings. The teaching must explain how such actions spurred by modern technology have affected basic ecological services or life support systems,
which were an unmixed blessing to all living beings on this planet
before the Industrial Revolution (Dorst J. 1971). The necessity of
maintaining and improving life support systems such as :
1) Maintenance of the quality of atmosphere
2) Amelioration of the climate
3) Recycling nutrients
4) Assimilation of waste
5) Generation of soils and maintenance of soil fertility
6) Pollination of plants including crops
7) Maintenance of the marine eco-system and provision of sea
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food
8) Operation of hydrological cycle
9) Maintenance of gene bank (Daily G.C. 1997)
All these eco-services have been affected by high and intensive exploitation of nature and natural resources. Consequently
energy flows, nutrients cycling, biological productivity and environmental stability have all been fundamentally modified by human beings leading to death and extinction of many life forms
(Simmons ibid).
Our education system must display a conscious awareness of
these problems and should be able to catalyze viable solutions.
Only an integrated approach will reveal that earth has tolerance
limits and cannot sustain continued exploitation and modification.
Understanding of earth tolerance limits to expanded human
activity can be promoted at local, regional and national levels. At
the local level it should mean sustaining such land forms as hills
and vales, slopes and floodplains and natural resources such as
soil, forest, surface and underground natural water flows, shrubland and grassland and agriculture and artisanal raw materials.
Students in the age class 7 to 14 years can be taken out of the
classroom to asses these and can also be involved in actual conservation work and quality enhancement. Understanding of these
at regional and national levels should promote a landscape approach in development planning. Such an approach not only takes
into account the conservation and quality enhancement of ecosystems and eco- services inherent in a landscape, but also considers their inter- relationships throughout the region and interregionally. For example, as rivers imply a continuum from source
region to sea, development of water resources at a place or in a
region is likely to adversely affect other places or regions. A landscape approach works to avoid such irregularities and reduce
regional disparities (Foreman R.T.T.  2001).
Nature at local level is at best a resource while at regional and
national levels it is treated as a supply depot and a sink. Over
exploitation of resources such as forest, freshwater and marine
fish and pollution of atmosphere, soil and water may occur at any
level and cannot be curbed and managed without understanding
the threshold values of different eco- systems and eco- services.
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Any use beyond threshold will undermine the very existence of
these systems and services (Chopra K-2001). We are still far from
a real understanding of these thresholds. It is here that traditional
practices prove useful as they guard eco- systems against overuse, both as a supply depot and as a sink. Modern education
should not belittle the importance of traditional knowledge especially in the field of nature and resource conservation. In fragile
environments where a small disturbance may cause an avalanche
of degradation, traditional knowledge seems as a beacon of light(
Jodha N.S- 1995).
If conservation of nature and natural resources is properly
incorporated in the curriculum of primary and secondary schools,
it will form the basis of multiple livelihoods operating essentially
at local levels. Geography, history and science can be combined
into a single subject and their inter- relationships explained with
emphasis on local variations. Such interdisciplinary coverage may
be called Livelihood Science. This can be supplemented by
training in artisanal practices and field work wherever necessary.
Such a move will stem the tide of dropouts, that vast resource of
manpower who had left education after the 10th or the 12th standard. As they have little skills either in their hands or brains, they
remain unemployed and remain a ready target to be exploited by
extremist elements.
Such an overhaul will require fashioning of especial educational tools; this requirement may further promote research in
nature and environment in all its forms. What is necessary is not
pure environmental research, but one which will probe also social
and economic consequences of each and every economic activity.
(Gole P. 1996).
Change may not immediately be necessary in the present
mode of teaching languages and mathematics, though proper
valuation of natures services and natural resource systems may
have to be included as the economy responds to emerging livelihoods based on nature (Pearce D. 1990).
The real challenge is how to incorporate practical outdoor
work and field training in todays highly class-room oriented
curriculum. Probably a complementary role can be assigned to
rural and urban schools. Rural schools can offer urban students
approach in to eco- systems and natural resources while urban
schools can provide rural students gadgets and equipments to
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carry out science experiments and audio- visual education. The
present pressure on students of completing tests and examinations and carryout library based projects can be replaced by an
imaginative exchange programmes in which rural and urban students will experience something, which they have not experienced before.
Today science and technology dominate graduate and postgraduate education while languages and social sciences suffer
from inadequacy of students. Pure science offers opportunities to
only a few brighter students. All others have to satisfy themselves
with whatever technological input they can imbibe. Pure sciences
attempt to increase our understanding of the working of nature
and natural systems while technology tries to find out how these
systems can be made to work more or less exclusively for the
benefit of human beings. It promises power, dominance over nature and seemingly unlimited increase in material comforts for
humans!
But the modern world, stamped as it is with the image of the
machine, must learn to look technology in the face and read its
essence soberly and without illusion (Juenger F.G. 1956). The
essence of technology is what I call the ecology of technology.
Every student must be given to understand the ecology of technology, what in truth technology implies. Essentially it tries to
redirect natural flows of energy and materials towards human
beings, to the exclusion of all living forms. In human history the
earliest and most vivid example of this redirection is agriculture.
The farmer decides that the flow of suns energy falling on a piece
of land, which is normally used by a number of plants and animals, will be used exclusively by a single plant beneficial to human beings. As competition from other plants is eliminated, the
selected plant (crop) reacts favourably and offers the farmer abundant yield. But this abundance is also available to the natural
enemy of the crop and the crop is attacked by pests. Technology
then always produces problems and side effects. (Bayliss- Smith
T.P. 1990).
There are other sides of technology, which we tend to ignore
and never make them explicit to the student body. It has been
well said, Technical progress covers the earth not alone with its
machines and workshops but also with junk and scrap .. All
technical knowledge is marked by an impersonalism that neces-
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sarily results from the purely material facts that it deals with.
Morconer, even the smallest mechanical process consumes more
energy than it produces, how could the sum of all these processes
create abundance?
It leads to an economy of deficit which
grows the more strikingly obvious, the more triumphantly the
perfection of technology progresses (Juenger F.G. ibid). The student must understand that the designer of a machine never gets
beyond the degree of efficiency described by Carnots cycle. This
is assured by the 2nd Law of Thermodynamics or the Principle of
Entropy (Daly H and Townsend K.N. 1993).
Why are all these facts ignored and never given weight and
importance that are their rightful due? It is probably because all
technological progress then merely becomes a pretence. Technology to progress needs heavy subsidies from the government, from
nature and from sections of human society who are forced to give
up their livelihoods! Recently technological progress is possible
only through contracting heavy debts!! Yet the bias favouring
technology is widespread and pervades especially the politicians,
economists and administrators who manage our so-called economic development. The economy of deficit, which is the inevitable result of technological progress is nowhere more evident
than in India since 1990. (Alternative Survey Group 2008).
As Prof Bhaduri said in his address to IUCCA, Pune, Despite near double digit growth for more than a decade and a half,
available estimates suggest that more than one third of the Indian
population live in sub- human poverty (a recent World Bank
estimate puts nearly 42% as absolutely poor by international standards), more than 75% of the population has a daily purchasing
power of less than Rs 20, nearly half of the children are undernourished, and many crippled by under- nourishment; anaemia
is on the increase among women, and food deprivation in the
countryside has not decreasedAccording to Economic Survey of the Government of India (2006-2007) total employment in
the organized sector declined from 28.2 million in 1977 to 26.4
million in 2004. One can add to this the declining employment in
the agriculture sector, the worsening of agricultural labour, even
the increase in the number of self-employed is nothing but discharged industrial workers and those who cannot find any employment, eking out living by selling tinsel goods which means
long hours of work, little earnings, lack of any social security and
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protection cover of labour laws.
Technological progress has thus failed to reach the majority,
has failed to put varied skills in their hands and has therefore,
failed to generate a variety of livelihoods in Indian Society.
Technological progress has only propelled a deficit economy
depriving people of their earnings and work.
What is the alternative? If the technology that is currently
taught in colleges and universities is harmful to the environment
and the economy and consequently to the people at large, it will
have to be phased out and replaced by one that is beneficial to
most of our countrymen. Alternatives like soft technology, appropriate technology, bioengineering, restoration technology can be
introduced (Chadwick M.J. and Goodman T. 1975).
Students must be given to understand very clearly what the
use of energy implies. In any process where energy is used, input
is always greater than the output and investment is normally
greater than the value of the product obtained. Use of fossil fuels
is still the cheapest source of energy, as nature has done most of
the work to make this energy readily usable. This is the reason
why modern technology is based on fossil fuels. But their known
stocks are limited and the cost of discovering new stocks and
making them usable is enormous. If alternative sources of energy
like solar, wind, tide etc are used, input cost, i.e. investment in
making solar cells and panels, their ancillary equipment, installation and maintenance, is always greater than the value of energy
produced. For example, the making of a solar cell requires energy
(i.e. use of fossil fuels), which is greater than the energy that the
cell will produce during its entire life. Alternative energy sources
become viable only if the entire operation is heavily subsidized!
The real alternative is to minimize the use of energy, especially minimizing use of fossil fuels, so that this extremely cheap
source of energy will last another thousand years! Biomass development again offers the cheapest alternative. We need to develop
all types of plant biomass (Urbanska K. et al 1997). Almost half
the area of the country is degraded. All this area can be restored
by reviving appropriate cover types of indigenous origin. To work
this out Restoration Technology is available and is being used
extensively in developed countries. It is cheaper in terms of investment and is labour intensive creating enormous opportunities for employment. For example, European countries have taken
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up large projects to revert their rivers to their natural conditions
(Maurizi S. and Poilon F 1992). The classic example is of the river
Thames in England. In fact, U.K takes pride that they have cleaned
up all their natural flows. USA has a law, which lays down that
there will be no net loss of any water body, especially wetlands.
There are representative bodies like the Society for Ecological
Restoration, Wetland Managers Inc etc. Similar organizations exist in Europe.
There are unlimited opportunities for creating alternative livelihoods and jobs in the use of such biomass related technology
(Ghotge N. 2004). Our educational institutes must make available
instruction in these fields. Restoration of Nature is the key concept here (Gole P. 2007). Besides creating more jobs restoration
will confer such benefits as conservation of soil, quality enhancement of atmosphere and water and revival of natures services. It
will also provide biomass to fulfill basic needs of fuel-wood, fibre
and timber at moderate prices. Enhancement of the quality of life
will lessen the physical and mental stress, which is the inevitable
result of promoting technology and a deficit economy!
Do we have the courage and conviction to bring about a
radical change in our education system?
Prakash Gole

Is USA Thinking Seriously About
Environment?

Here I am in the US after almost two years, hoping that US is
indeed serious about the environment. It is a period of recession
and I hoped to see some realization among the citizens about the
huge challenge of ecological destruction looming large.
I am ashamed of generating enormous waste every time I eat
my meal out, while I travel. However, in the given American
system I hardly see significant opportunity to try and be friendlier to the environment and natural resources. If I really have to,
I might as well decide not to eat at all  or eat only fresh fruits!
That is the only way to avoid generating any waste if I really
wished. Variety of goods that is a single commodity under multitude of brands is still overflowing the stores; the life of purchased good is still diminishing every other day. In 2006 it was
99% to dump-yard in 6 months based on Annie Leonards estimate (www.storyofstuff.com). While I have no measure or research to back my observation, this is probably getting worse 
and not just in the US but around the world.
In spite of serious job losses and recession, I have not experienced any change in the waste generation habits. People still
continue to use heavily packaged foods and goods. There was no
obvious attempt at reducing the packaging to minimize waste.
There is only a superficial attempt at saving the natural resources
and water. There does not seem to be any significant shift in the
way people move from one place to another - that is  using cars.
Clunkers for cash is a program which subsidies the consumer to
purchase new energy efficient car and can yield as much US$
4000 as a subsidy from the government. This in fact is further
adding to the carbon footprint because the energy required to
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produce a new car is far more than the saving that can result
through exchanging the old car by a new energy efficient car.
The planes are still running quite full and airlines continue to lose
money. I always wonder how these airlines survive at all. Very
rarely, whether in good times or bad I have seen much of American airlines making money. How is this loss supported is a mystery to me at the least.
I was very hopeful that I will see some change in the way US
operated, the way US consumed (Or did not consume) and the
way it produced and sold goods. I have virtually seen nothing.
Everywhere it looks like business as usual causing continued
exploitation of natural resources if not locally then in China and
other countries which export goods to the US. The government is
still pushing the citizens to buy  telling them to be a good consumer so that they can oil the wheels of natural resource depletion and continue to spur GDP growth.
Obesity continues to be the largest challenge! Around 67% of
Americans are obese and increasingly city lifestyles are making
the pattern feed itself all over the world. Interestingly, there are
entrepreneurs emerging to challenge this problem through technology and in turn making solutions further more carbon inefficient. People continue to buy new cool gadgets every few months,
without worrying about their not so old gadgets and how these
are destroyed or junked.
One of the good ways of managing waste is minimizing the
flow to the landfill and if there is any, it is well segregated. Interestingly, the aluminum, glass, paper is segregated and all other
trash, which includes organic wet waste and other waste like
thermocol, plastic etc. is trashed together. While segregating
what is being segregated is certainly a good thing, separating dry
and wet waste must be mandatory, otherwise the landfills will
continue to spew out methane  21 times worse than the CO2. It
would be interesting to look at the amount of per capita waste
that different countries generate and it will be more than obvious
that waste generation in the US is many times the magnitude of
the east.
It is being considered that ALL incandescent lights be replaced. If replaced by CFLs, we hit a problem of mercury in the
environment if these are not trashed properly. I assume that there
will be policies in how to trash CFLs. Energy generation and use
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 an indirect source of increasing carbon footprint, does not seem
to have gone down. At least there are no apparent indications
that it indeed has. What does this all indicate? Either the US (and
for that matter many countries including India) have no real understanding of the situation or are completely unwilling to explore alternate models of satisfying lifestyle.
The national systems of accounting all over the world have
not changed much. Countries are still talking about the GNP
growth and not adhering to differentiating between income and
capital! Daly (Herman Daly in beyond growth - 1996) has provided excellent framework to understand and deal with the situation from an economics perspective. The goal must be to see
satisfied human beings that just rich human beings living in poor
and seriously denuded earth.
It is very clear that large variety of goods are intermediate
goods with low utility and are certainly not a necessity of life.
This means very large part of resources is extracted almost directly for the dump-yard. There is very little utility of a large
number of stuff that we buy in the buy-throw-buy cycle. The
education that we are willing to extend to our children hardly
induces them to avoid wasteful ways life.
It is imperative that all this must change and change for the
better - better for the affluent and better for the poor. How can
this happen? I believe we need to go top down and bottoms up;
to communicate to the entire population a different and better
way of living. We need to communicate the way nature and
ecological services work and what is needed to help nature continue its work and delivery of ecological services. We need to
identify the real needs of people and real needs of all of the
biodiversity around us. Mutual respect to nature, ecology and
fascinating ways in which nature delivers these ecological services is an absolute must to move forward.
What should the developing countries do? The rich west
has enjoyed much of the prosperity at the expense of serious
depletion in natural resources. It continues to do that through
import of goods and further depletion of the natural resources
of the exporting countries. Export led growth for the populous
developing countries - is like shooting your own foot! Instead of
judiciously managing the existing local resources for the benefit
of her own citizens  the developing south is hoping to prosper
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by depleting her resources further and fattening the already fat
West Developing south must focus her priorities on managing her
population growth  to get to the plateau population levels and at
the same time seriously look at different development indices
apart from GDP growth. There are already a bunch of indices
available to measure progress (H. Daly and K.N. Townsend 
Valuing the earth, 1993)  much beyond measurement of GDP
growth.
As a wonderful tool of management, create an incentive structure in a right way and the right things will start happening.
Reward every adult significantly for continuing to have one child.
This could provide incentive to people to follow a robust and
right lifestyle. Ample thought has gone into various ways, in
which current economic thinking can and should change; what is
needed is strong policy shifts to make this happen!
Netherlands and Scandinavian countries are demonstrating
the way in which you can live a meaningful life without mindless
consumption. While even they have to do better than what they
are doing; they are multiple times better than the US.
Restoring the resources by consuming only as much as
needed and restoration through protective and interventional
measures seems to be the way forward for the rich. For the poor
 solutions lie in shifting attitudes (as to what is fashionable and
what is a status symbol) and seriously managing population.
Population as we are aware has an immediate multiplier effect on
the resource use, even while it hides the aggregate number by
using a larger devisor!
Fortunately, thought leaders in and around the US, who would
like to see this change happen and they are doing their bit, even
while enormously more needs yet to be done. Without worrying
only about the individual footprint, if we start bothering about
the cumulative footprint of nations  we will certainly take right
decisions and actions to move forward.
Ajay Phatak
Sustainability activist

How Do I Understand Biodiversity?

India covers about 2 per cent of the land area of the world but
possesses more than 8 percent of worlds biodiversity. This
biodiversity is not evenly distributed in India. It is more concentrated in Western Ghats and in the north- eastern states such as
Arunachal Pradesh and Assam. These areas are therefore, called
Biodiversity Hotspots. Andaman and Nicobar Islands also have
remarkable biodiversity.
Indian biodiversity is characterized by high endemism. It
means a number of species have limited ranges, being confined to
particular areas only and not found anywhere else in the world.
Such species obviously have high conservation value, should receive highest priority in any conservation programme as their
loss implies that the world heritage becomes so much the poorer.
But why should we care to protect and conserve biodiversity,
many people would ask. The simplest answer to this question is
this: the variety of species provides a gigantic gene bank which
becomes an unlimited source of food and fibre, medicines, antibiotics and pesticides and raw materials for different industries,
small and large scale. Wild genes are much stronger in resisting
diseases and can impart this strength to domesticated plants such
as crops to make them pest resistant. Forest food is an important
supplement in the diet of many communities in India. Wild plants
can also be an additional source of energy as Pongamia ( Karanj
) and Jetropha have shown.
If biodiversity is so useful, how do we account for it? Do we
know how many plants and animals are immediately useful to
human beings, how many are likely to be useful in future and
how many are not directly useful? To account for each and every
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species of plants from lichens to trees and of animals from bacteria to larger animals like whales and elephants, is a mind- boggling task. No nation has achieved this feat so far. We have initiated
an effort to document biodiversity as much as possible by preparing biodiversity registers for the countryside and for urban areas.
But it is feared that a lot of biodiversity is going to be lost by the
time we complete this task!
Why is this so? For biodiversity is not only the number and
variety of species and sub- species of plants and animals, higher
and lower, but also includes the variety of habitats and niches
available in a particular area. Habitat is the address and niche is
the profession of each species. It is extremely difficult to separate
out and count each and every habitat and niche as they are connected to each other and to larger divisions like biomes in a maze
of linkages. Our ecological knowledge is not adequate to understand all these linkages. In our precipitate haste to industrialize
and urbanize, we may be unintentionally destroying a number of
habitats and niches. The collapse of linkages must be having a
devastating impact on biodiversity!
This way we are destroying forever not only the gene bank
but also the very basis of ecological knowledge and understanding.
The reasoning so far makes clear that biodiversity knowledge
is not enumeration of species and sub species only. We must also
try to understand what habitats and niches species and sub- species represent? The wonderful diversity of attractive flowers that
adorns many a lateritic plateau and open area in Western Ghats,
during monsoons, is a case in point. These areas are open because of unrestricted grazing and trampling by our domestic animals and cutting of wood by human beings. The character of
biodiversity on these plateaus when they were not open must
be quite different from what it is today. If we enclose this area and
protect it from grazing and cutting, the present diversity of attractive flowers is likely to be replaced by some other set of plants.
Which is important for us? The attractive flowers which is an
expression of natures reaction to a variety of impacts? Or the
more sedate variety of plants which emerges when these impacts
are removed?
Cast in this mould, the question of biodiversity enumeration
and conservation appears to be quite an intricate one. We must
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understand that biodiversity is nothing but an expression of certain physical conditions. In a country like India, which boasts of
human settlements dating back to thousands of years, human
beings have been constantly modifying these conditions.
Biodiversity must have been modifying too. In the name of preserving certain apparently natural areas, we have evolved a
system of protected areas like sanctuaries and national parks. Yet
they are not completely immune from human interference. It means
that the biodiversity that these areas manifest must have been
modified over the years. A study in Germany has shown that 65
% of biodiversity is found outside protected areas. It is likely that
this biodiversity is the result of human modification of habitats
and in a sense man- made diversity, while the 35 % which remains within protected areas are an expression of physical conditions which existed some years ago.
The significance of biodiversity then seems to depend on
decisions made by human beings in a particular country or nation. People must decide how much area they would continue to
modify and how much they would leave to relapse into physical
conditions that existed in the past. As such biodiversity is quite a
dynamic concept.
Enumeration of biodiversity cannot be once for all. Each time
we enumerate or document we must put a date on it. We should
repeat this exercise every 5 or 10 years. In fact we should have a
census of biodiversity every 5 or 10 years, as we census human
beings. If we can describe and quantify physical conditions of the
area, each time we enumerate, we may begin understanding the
linkages between biodiversity and physical conditions. An NGO
from Pune enumerated the biodiversity of Metropolitan Area at
the turn of century. In some cases as in birds, they were able to
establish the change in the character of biodiversity as some older
records were available. If they repeat the exercise, and also record
modifications in physical conditions, linkages between these two
can be established with much more certainty. Indeed if somehow
the scale of human impact can be quantified, the character of
biodiversity can be related to the scale of human impact. This is
directly useful in restoration and conservation of biodiversity.
Together with physical conditions, biodiversity also helps to
define the character of natures services. If in an area atmosphere,
soil and water are polluted, natures services such as providing
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atmospheric balance, soil formation and self- cleansing ability of
flowing water, will be affected. The existing biodiversity will be
an indicator of such disturbed conditions. The linkage between
the degree of disturbance and the character of biodiversity can
thus be established.
If the restored area is monitored annually we will understand
how physical conditions and biodiversity begin to relapse to
conditions that existed before they were modified by human beings.
Some people have differentiated between the natural and
domesticated biodiversity. In the above sense, it is extremely
difficult to locate and define natural and pristine biodiversity.
The better differentiation would be between biodiversity that is
only indirectly useful to human beings and has more or less intrinsic value and biodiversity which is directly useful and is associated with them.
How then do I understand biodiversity? I feel biodiversity is
one of the components of Nature. If we single it out, accord it
greater value, try to glorify it, we obtain a distorted view of
nature. Biodiversity should be cast in its proper perspective: the
time scale, physical conditions and most important, the character
and intensity of human impact.
If conservation of biodiversity through protection and elimination of human impact, is planned, one must accept that it will
mean a kind of relapse into conditions that existed sometime in
the past. If biodiversity is to be taken care of in a human milieu,
we must minimize human impact in certain natural processes
such as the drainage pattern, the balance of erosion and deposition and stepping stones and corridors for the movement of life
forms.
Prakash Gole
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