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WHY "NO" TO TECHNOLOGY-BASED DEVELOPMENT?

Many critics accuse environmentalists of opposing economic development wholesale.

But this is not so. Environmentalists oppose development which involves large-scale

displacement of people, or severe pollution which affects the health ofmany or large-
scale destruction of nature and of traditional livelihoods of thousands!

Unfortunately today's technology-based development inevitably gives rise to all the

above problems. Why is this so? Let me explain.

Science can be divided into pure science and applied science which is basically

technology. Research in pure science is mostly restricted to astronomy or space science,

quantum physics and ecology ( how life survives on this planet). It is applied science or

technology which has made modern life possible on this planet. But what in essence is

technology? It is redirecting sun's energy towards things that benefit Man only. That is

why we feel happy when new inventions increase our amenities and comforts. But it

creates imbalances or entropy in nature which we generally designate as pollution.

Moreover, it essentially violates basic laws of physics. Technology on large-scale has

only become possible since the discovery of fossil fuels, i.e. coal and oil. These are the

cheapest sources of energy on this planet simply because Nature has done the work of
concentration of energy over millions of years. We only have to extract these from the

earth.

When energy is applied to convert matter, the 2"! Law of Thermodynamics tells us,

entropy increases. This means more energy and matter are wasted than are converted into

useful product. More energy comes out as heat and more matter comes out as waste than

are incorporated in the product. In economic terms it involves loss. That is why all

modern industry is interested in getting energy, labour, raw materials, land etc. as

cheaply as possible. In historical times technological advances were possible only when

western nations established political control over nations and people and made them

provide resources, labour, energy etc. at almost no cost. They also completely ignored

technology created imbalances in nature.

Today all this is not possible for a country like India. Today's technology-based
development therefore, is based on grants or subsidies from the govt. Govt. finances

research in technology, it makes land and power available at concessional rates, offers tax

exemptions, promotes export through subsidies etc. One must clearly understand that

technology-based development is impossible without such help.



It creates imbalances in nature and even in our economy. I may recommend everyone to

go through two excellent reports prepared by India's leading economists. Their titles are:

Disequalizing Growth and The Decline of the Welfare State. In them the economists have

clearly shown that poverty and inequality of income have greatly increased in India since

1990 i.e. when the present prime minister liberalized the economy and imported

technology.

There are many instances of the use ofwrong technology or even dangerous technology

promoted by the govt. The latest is the invitation to a French company to install atomic

power plants on the Konkan coast. The incipient technology has not yet been successfully

tested, has yet to become operational. When Finland adopted it, it created insuperable

problems even in its installation. Yet our govt. wants our people to accept it without

protest! Such is the pressure ofmultinationals and western powers who want bolster their

economies by exporting technologies that they cannot use in their own lands.

Be assured that technology-based development will never create mass employment as it

wants to minimize labour costs to reduce overall cost of production. It may create

employment in fields which give rise to high and ostentatious consumption.

The alternative development path is nature based development, i.e. enhancement of our
natural resources. Unfortunately there are no facilities in India to train people in this field.

In the present circumstances therefore, social inequalities, social strife, economic

disparities and destruction of natural resources in India are likely to continue!

Prakash Gole
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The Technological Man

This is the age of Science & Technology. We all know how they have improved our lives
& we are always looking forward to miracles they are expected to achieve tomorrow or

day after. The computer and the mobile phone are the symbols ofmodern life.
Biotechnology is expected to give us the power to control all other life forms for our
benefit & provide us with all the wherewithals of life including food, fibre & medicine.
But have we ever stopped to ask the question what really are science & technology?
What do they involve? Why is it that what they do appear as miracles to us? Let us try to
answer these questions.

Science tries to unravel the secrets and mysteries of the universe, and enriches our

knowledge of the physical & biological world. Technology is the practical manifestation
of science. By applying Principles of Science, it provides us newer & newer means &
tools to mould & bend the physical & biological world for the benefit of human beings. It
caters to our wants & desires, increases our command over resources, thereby saving
labour & providing more comforts to human beings. Therefore, it is technology that

everyone is enamouredwith.

How technology achieves this? that is, how it gives us greater command and control over
resources? It does this by diverting & making available exclusively to human beings the
natural flows of energy and materials evolved on this planet. What are these natural flows
of energy and materials?

Everyone knows that energy flows to us from the Sun. Seventy percent of the energy that
strikes the surface of the earth warms the planet, contributes to the movements ofwinds
& sea water & generates the hydrological cycle. A small part of the Sun's energy is
converted by plants through photosynthesis into food on which all living beings including
humans depend. Sun's energy thus flows from plants to insects & higher animals

( herbivores & carnivores) and enables them to survive, grow, mature & carry out various
movements & work. Energy is again used by decomposers to break down plant & animal
waste & release nutrients stored in them so that they can be recycled in the system.
Materials are then brought back into the system continuing the flows. Energy
concentrated in the plants is converted over geological time into coal & oil which we

increasingly use as fuels.

Nature therefore, is a wonderful system & an organization whose working depends on
these flows of energy & matter. This system has evolved certain processes which ensure

continuity of life on this planet. They are: the hydrological cycle which gives us rain &
fresh water, the atmospheric balance which ensures a continuous supply of oxygen, the
work of decomposers, which assimilates waste & assures the continuation of flows, the
making & supply of soil which enables plants to survive & diversify & a pool of genetic
resources embodied in various life forms whose survival and multiplication depends on
these processes & who become an integral part ofNature's organization.
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Technology tinkers & interferes with this system so that more energy & materials are
available to human beings. Less energy & materials are then available to other life forms,
plants and animals of every hue, thereby affecting their lives & populations. They are

deprived because the total flows of energy & matter on this planet are given; these can
neither be created nor destroyed as laws of physics inform us.

The principal technologies through which Man interferes with energy & material flows
are agriculture & industry, 1.e. use ofmachines. Energy available to a variety of plants is
diverted to a single plant by agriculture. The plant then provides ample food to human
beings by taking away energy from other plants. More & more lands for agriculture
means less plant variety, change in landscape, in soil chemistry, in insect & animal life,
more erosion, sediment flows & creation of bare areas. If rivers & streams are used to

provide irrigation to agriculture ( through dams & canals ) and power to industry, energy
incorporated in rivers & streams which provides wherewithals to a number of riverine
plants, animals, fish etc. is diverted to ensure survival of a few plants. The change in river
flows affects the life in river basins, percolation & evaporation rates, ground water, the
moisture holding capacity of soil and encourages water- logging, salinity & breeding of
mosquitoes.

More & more use ofmachines leads to greater extraction ofmaterials, cratering &
gulleying the landscape, creating huge piles ofwaste, encouraging leaching ofminerals &
materials, emissions of heat & gases, effluents & chemicals polluting atmosphere, water,
soil, & affecting vegetation and animal life.

The question before technological man is: in the pursuit of technology & benefits derived
from its use, how far the changes described above should be allowed to proceed? These
changes in energy flows & materials affect nature's system & processes which are
essential for our survival also. Should we, for our short term benefits, kill the goose that
lays the golden egg? Much depends on the question how far the technology be allowed to

proceed? The future of you and me, our children and grand children depends on how we
handle technology today. Put your conscience to test & answer this question to the best of
your abilities!

Prakash Gole
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INFORMATION TOMORROW

Everyone agrees that we are passing through an informationrevolution. With PCs proliferating, internet popping in, the
owrld is increasingly comming nearer our doorsteps. It is thedistribution and dissemination of information that is gathering
momentum everyday. It will markedly influence our preferences,Will lead to rapid changes in life styles and to increased ratesof obsolescence. It will put every manufacturer.,,and distributoron toes, put additional strains on him or her to quickly adapt .to
a rapidly changing situation. What impact these rapid changesWill have on the still, unclear. As one interestedin ecology, I wish revplution,.in the.context of the environment. What, information. may need,in..
what impact the information revo ution, wi31.have,,on, the environ-
future, how we

between these and, the, techno-industrial-commereial realm that
Homo sapiens have, this planet...The, biological approachcurrent, in, the. past,,took.amore.restricted, view; it. lopked. ag...
some species,,more often threatened or, endangered ones like.the
tiger, dnd the rhino,. and tried define the. environment in.which
they operated. When, satellites, were not orbiting the heavens,, ,

even the, inpyts that went. into prediction pf.the weather, were of
limited range and. With the..recent advances in. space
and long distance communications technology, we have gained both
in.depth and breadth.of vision enabling us to take a more holis-
tic. one that, the, science of ecology prefers, and preaches.

7 * * 4 se By

present studying stretches,720 kms
between Mumbai, and Goa.As,.you.,this,coagtal. zongis coming under

nous flora and fauna, arg,.under, great biot c, pressures. As ,J go on
examining these,changes,I am,increasingly becoming, aware oftheir inter-relationships., If I, had, been,,on, location..20.or 30..
years ago, I. would, have.only.looked,at,.the extent of forest and
mangrove destruction, the.threats to,such animal species as the
estuarine crocodile and sea turtles, the factors that affect .,.heir habitat and suggested, measures,.to protect,.them. Now I, am.ware that I need much more information to make a, really meaning

and human and 'non-human l yes, I must look. at the geology ,of the
coast, its past and present, haw.the sea is affecting it, the.
impact of waves and gurrents,.the. rates of deposition and removalof coastal materials, the effects these will have on the zonation
of vegetation and animals, what impactsthe resident and migratory birds, will suffer,, and how, and. to what

+h bs
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extent the lives of people who depnded on bounty of the sea will
be affected.

F $

As you know the whole coastline is dissected by a number of
streams and rivers that originate in Western Ghats and debouch
into the sea. A number of estuaries with wide mouths open up
where the streams come to meet the sea. Estuaries convey thetidal influence far inland and give rise to environmental condi-tions in which a specialized flora and fauna thrive. They arevitally dependent on®salinity and temperature gradients that are
a feature of estuarine environment. In turn the streams in-
fluence the estuaries through the quantity and quality of sedi-
ment that they bring with them. Now if I want to study the es-
tuarine environment , besides looking into their flora and fauna,
the salinity and temperature conditions,I must examine the condi-
tions in their catchments----what activities are going on there,
what changes are envisaged and what will be their impact on therive discharge on suspended load and the dissolved material. I
must also take into account the present socio-economic condition
of the people and what changes are expected if their environmentalters fast.

As you will see when all this information is assembled and
analysed, you will be able to talk not only of a region's envi-
ronment but of its present and future development also. And thiswill determine the location of industry and commerce, what can
and cannot be manufactured and distributed. This will in turn
redefine income patterns, your marketing strategies and future
product development.

As we get involved deeper and deeper into the information
revolution, we become increasingly aware of inter-relationships
between science and technology one the one hand, biology and
physical sciences on the other and social, economic and cultural
aspects on still another front. But is availability of informa-
tion and the grasp of inter-relationships within leading us to
take a more holistic view of life on this planet? I do not thinkit is. At present all the information that is becoming availableis put to serve our short-term or immediate interests, to maxi-
mize profits today and not to sustain them over a longer period.
From heaven we look at the land to locate minerals and other
valuable products to exploit, to tap more ground water, to uti-lize more surface waters, at the sea to locate shoals of fish and
other sea animals, to locate hidden sources of oil and gas and at
the atmosphere to look for more rain and clouds so that soils can
be used to harvest more and more crops. The whole approach is
exploitative. The information revolution is leading to a quanti-tative abstraction of life, not a qualitiative one. It is flood-
ing the markets with goods that satisfy intermediate wants, that
generate ever more trifling wants while we are increasingly being
starved of the basic necessities of life---pure air and water, a
work environment that promotes health and happiness, friendship,
care of children and the aged and what not.

13



Is anybody looking into the quality of life that the infor-mation revolution is promoting? Is it promoting social equity? Isit bringing about a more contented and happier society or is itgenerating a society prone to violence and sensationalism? Is thesancity of life and dignity of a person being protected or is
every act of a citizen becoming open to the prying eyes of offi-Cial and non-official agencies who care to exploit it scrupolous-ly or unscrupolously?

I am far more concrned about the quality of information
being made available, what its impact will be on our lives, andwhether all those concerned with generating and merchandizinginformation are consciously putting together a happy nevironment
and a a happier andmore contented society.

One should also consider the cost of making informationavailable tomorrow. Is it going up or going down?Is the common
man being thrown out of this revolution or is it becoming avail-able to him within his means? That again brings me to the issueof social equity. To me social equity, better environment and asustainable life style are far more important than availabilityof information. It is upto all of us to decide whether the toolof information is being used to promote these.

Prakash Gole.
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DAMAGING TECHNOCRAT ILLITERACY

Please pardon me if I talk a little frankly and explicitly.

Let me begin by asking when our engineers are going to be environmentally and ecologically literate?
This illiteracy is tragic especially when many of the best minds and intellects in this country are afflicted

by it. The present conference too shows this affliction lack of awareness of environmental and ecological
considerations. All of you know water is life but you treat it as if it is devoid of life. Aqua Tech should

really be Aqua Eco-Tech.

Let us hope the coming millennium will encourage you to link your projects with environment and

ecology. For, in their absence do you know what your projects have done and achieved. You have

undoubtedly provided water to cities and towns but it is a bad quality, polluted water which only helps the
medical profession and medicine-producing industry! I am not far off the mark if I tell you that all your
reservoirs are simply sinks for silt and pollution from their surroundings, and their water if taken
untreated, is poisonous to man and animal alike. Even after costly treatment which few cities and towns
can afford, the water is not fully potable. Well, it has promoted industry: look at the thriving bottled water

industry!

>

The more serious thing is the demise of our rivers and streams. By arresting their flows and inverting
their flow regime, your projects have effectively marginalised these eco-systems, very important for the
maintenance of hydrological cycle. As their natural uses have ceased, they are increasingly being turned
into cesspools of sewage, industrial effluents and filth, poisoning the surrounding soils and landscape. The
non-point discharge of fertilizers and insecticides in river basins from cash-crop agriculture that your
projects promote, has further destroyed river-basins by encouraging the growth ofweeds and harmful
insect and microbe life. TL eg OH bee gal Ve Wey wees

Mere technology cannot provide solutions to these problems.

The secondary and tertiary effects of your projects are: destruction of habitats and eco-systems in
mountain catchments including forests and mountain springs; éfsion of hill slopes, sedimentation,
destruction of river banks and riverine vegetation which act as filters, encroachment of flood plain areas

by settlement and construction and collapse and choking of hyporheic zone thereby obstructing the

recharge of groundwater.

Our technocrats and engineers are not only ecologically illeterate but they are bad economists too. The
benefits that your projects have conferred are meagre compared to the money

spentwaon
them. This has

plunged the nation into a debt trap and made it completely dependent on external,postly
finance.

Technology seems to be another name for profligacy and inequity.

That is why I wish to advocate an eco-tech approach to problems to water. It lays great stress on the

regeneration of river and stream ecology, natural regeneration in catchment areas together with natural
forests and montain springs, revival of in-stream habitats, of riverine vegetation and buffer zones on both
the banks, adequate flood plain maintenance, and even intelligent maintenance of reservoirs and canals.
For the last over 10 years I have been discussing details of these with the engineers ofMaharashtra's
Irrigation Department which I am proud to say, is the only technical department which has taken an
interest in eco-technology.

Many things can be done that will enhance the ecological value of your projects. I must commend this

approach especially to newly constituted river valley corporations. It is a sure way to make them user-

friendly and enhance their image nationally and internationally.



Eco-technological approach is a holistic one and you will need the cooperation of other government and
non-government agencies. This is difficult in the present set up. Yet you have the prestige and sufficient _
clout to influence policy-makers and bureaucrats to change the present set up for the better : of course, /

you are ecologically literate. An internally cooperative official machinery will radically change the shape
of things to come.

Developed countries have already adopted the eco-technological approach in a number of spheres. India,
so competent in information technology, will prove intellectually and technically backward if we do not
pay adequate attention to these novel techniques. For they alone ensure the quality of life.


