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Introduction 

LEAR N I N Ci O BJEC TIV ES 

After reading this unit you should appreciate the following, 

0 1.1Sustainable Development 

□ 1.2Other Fundan1enta.la of Environment a.nd
Development

0 1.3Study of Environmental Management In Management Schools 

1.1 S US TA I NAB L E O EVE LO PM EN T *

Environmental management is most important, yet it is most neglected discipline. It is 

closely linked with national development and economic growth in fact it relates to life 

support system. At times the two (development and environmental management) 

become irreconcilable. Today, we stand at the crossroads in choosing between 
environment and development. The industrial countries have achieved high level of 

development and decent standard of living at the cost of environment and 

depletion of natural resources. The question is how long this kind of development 

will be sus.tainable? The developing countries on the other hand ate still struggling to 

attain a minimum standard of living though they are also contributing to 

environmental damage. 

Thus both the industrialized countries and underdeveloped ot developing countries, 

damage, deplete and pollute the environment; former out of greed and luxury, and the 

latter out of need. The developing counrries need growth to fulfil the basic needs of 

their people, but should they repeat the mistakes of the  industrial countries? It is a face 

chat life-style of people has relevance to environmental problems; therefore living habits 

and attitudinal and ethical questions have now entered into the environmental 

management area. These issues, sometimes, become controversial and need a deeper 

srudy to help us in undemanding the environmental problems. 

The basic question that haunts us is what is the pattern of growth and development we 

must follow? What is the kind of model of development and the business model we 

should follow so that we don't ignore the principles underlying sustainability? For this, 
Ecology means r�latioNlhip of living beings (pl.mo;, animals. including human) among themselves 
an.cl with their surroundings) 
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Emrironment Ana!)'st,; 
and Management we need changes at local, national, regional and.global levels together with an economic 

and social transformation at the level of individuals and communities. 

Sustainable development is a concept. It underscores that rate of consumption or use of 
narural resources should approximate the rate a_t which these resources can be substituted 
or replaced. It further requires that a nation or society is able to satisfy its requirements -
sociaL economic and others - without jeopardizing the interest of future generations. It is 
believed, that countries of Nonh (developed countries) use too many of natural resources 
and such practice cannot continue long. Nature has been offering its resomces and services 
and also serving as a receptacle for absorbing wastes for too long a time. Realization must 
come to us that narure today' is fragile. Narure is finite. The expens have evidence to prove 
that we have almost reached a critical thresholq beyond which ecological decline wol)ld 
lead to diliasr.er. But these experts do not always have a say in policy matters. They may 
advocate "limit to growth" philcrophy but they are standing against those who believe that 
modern economy, with market regulation and backed by technological innovations will be 
panacea for worsening ecological situation* . 

Developing this concept of sustainable development further, we must include in its 
ambit what is called the principle of justice and equity (equal distribution) between 
the peoples ef North and South. This means that both the national leaders and 
international institutions have responsibility for sound developmental, economic and 
environmental issues, keeping i,n view the principle of equity, and those principles that 
determine the interge.nerational inequities. 

Another aspect of susrainability is that it is about systems analysis i.e.-how economic, 
social and environmenml systems interact at various scales of operation in a way that 
would lead to sustainable development that strikes optimal balance am0ng the three 
sub-systems. In essence objective of sustainable development is to reduce poverty of 

' 
I 

-

people in developing countries by means that minimize resoui:ce.depletion, environmental 
damage. and social instability. 

To sum up, sustainable Development thus means concerns for protecting envi_ronment 
ah.cl avoiding depletion of non-renewable resources. It requires shifting from reliance 
on one resource to another. Secondly, it refers to equity i.e. equal access to resources. 
Accordingly it is futile to talk about environmental problems and sustainable 
development if the problems of inequality and povet;ty are ignored and the principle of 
inteJ'genecational distribution of resources is not observed. Finally systems thinking 
cannot be ignored. 

1.2 OTHER FUNDAMENTALS OF ENVIRONMENT 

ANO DEVELOPMENT 

Popula'llon and Its lmpllcatlons 

Ir is known that population growili and economic development are affecting the 
environment. The interplay between population growth, resource depletion/ 



environmental damage has been debated much. There are those who think that high 
population,.growth causes stress on environment, and there are those who put more 
blame on economic development, industrial and agricultural practices resulting in 

environmental damage. The fact is that both population growth and unsustainaqle 
economic development are cause for concern especially in developing countries. 

There is relationship between population growth and environmental damage but it is 

very difficult to prove a disprove the effect of population on the environmentai damage. 
We may recall famous Eirlich Equation: 

I=PxAxT 

I = Impact on environment. 

P = Population 

A = Affluence (consumption) 

T = Technology coefficient. 

As mentioned above, sustainable development is about integrational equity. But if 
future equity is of great concern, it is not legitimate to ignore the equity occurring 
during the present generations in different parts of the globe. Sustainability should, 
therefore, reflect equity, environmental concerns and social responsibilities regardless 

· of time or location. 

lndia's population is going to touch one b illion mark.-We are adding more than one 

Australia in terms of population each year. Have we devised developmental programmes 
that commensurate with this increase? lf not, population factor alone would have 

significant conttibutiion toward degradation of environment and resource depletion. 

More people mean more pressure on resources, more consumption of energy, more 
production of wastes, including greenhouse gases-all having adverse effects on 

environment. Though population growth has slowed down, it has to be stabilized at 

still lower lever. 

Population, Development and Ecosystem - lndla 

• World population reached • It Is ell'.pected to reach 
One Billion in I 804. Seven Billion in 2013. 
Two Billion In l 927. Eight Billion in 2028. 
Three BIiiion In 1960. ·Nlne BIiiion In 2028. 
Four BIiiion in I 974. • India's population may reach 

Five Billion in 1987. 1.2 Billion in 2016 
increash g by 16- 17 
million etehyear. 

Billion In 2000. 

* There l.s also high projection of I I bllllon by 20S0 and low projection of 7. S billion in 2040. 
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and Management L I m I t S t O G r O W t h 

It is a fact that we will not be able to 'manage' the environmental crisis ~nless people 
change their attitude, consumption patterns, manufacturing, marketing and get into a 
technological world that is less intensive in its use of materials and energy. It is also a 

fact that improvements in efficiency alone will not be enough. The economies till 

recently are following a policy that assumes growth as an infinite variable. They are not 
mindful of what is called carrying capacity concept. The world now is desperately 
trying to keep pace with the environmental problems it has been creating as a result of 
above policy. 

Take the case of climate change (global warming). It can only be combated if the 
world can make a rapid transition to a non-carbon energy economy because then the 

limitations of environmental concerns posed by a carbon energy economy would have 
lessened. The nations of the world would then have almost unlimited environmental 

space in the foreseeable future to use alternate source of energy for their economic 
growth. Therefore, the world needs an international mechanism that not only provides 
incentives to all nations to live within their entitled amounts but also helps to promote 
a rapid transition to a non-carbon energy economy. 

Continuing this concept further, one can argue that there is considerable 'scope for 
dematerialization' and 'de-energisation' without a deerease in living standards. But 

this will not happen unless it is promoted through changes in the fiscal system which 
supports appropriate technological improvements. Also, it will not happen if principle 

of sufficiency is ignored. We have to set a level of sufficiency i.e. this much and not 
beyond it. 

As Sachs, a German scientist puts it, "I would like to make a difference between an 
ecology of means and an ecology of ends .. There is so much leew;iy in the ecology of 

means that many people are singing praises of the efficiency revolution. Of course, we 
can save nature by using our resources more efficiently. But on'ly for a certain time. It 

is obvious that in the last 20 years, the fuel effici_ency of cars has grown enormously. 
Nevertheless, the problem of cars is far from being solved. Because while efficiency 
grew, the number of cars and the power of cars also grew. The conclusion? An ecology 

of means has to be accompanied by an ecology of ends ... the efficiency revolution will 
remain counterproductive if it is not accompanied by a sufficiency revolution. Nothing 
is as in:ational as running with high speed and with utmost efficiency but in the wrong 

direction." 

The problem with the issue of sufficiency is that its concept is very different from the 
issue of efficiency. The goal of efficiency will be easy for governments of developing 
countries to accept especially if industrialized countries are prepared to provide financial 
assistance and technology transfer to achieve the goal. But for the latter to accept 
sufficiency - in other words, a limit on growth - will not at all be easy because they will 

not be able to sell the_ idea to their populations who are constantly being fed the dream 

that they will all live in prosperity. The idea of sufficiency may become saleable only if 

there is a global agreement that all societies will strive towards a_ common convergence 



point on a per capita basis. In other words, sufficiency will be possible only if , one day, 

the world is prepared to reach an international agreement on limits to growth and so to 

say, that we have fixed our a level of greed and no more. While an agreement on global 
limits to growth may take a long time to come, the use of economic and political 

policies if adopred by all the nations of the world1 can definitely help them to move 
towards greater sustainability within a globalized economy. 

For ensuring the sustainable use of global commo n systems, a separate set of policies 
would have to be adopted. It has to be a system that provides for the establishm.ent of 

equitable entitlements or property rights to provide economic incentives to those who 
use this environment space in a sustainable man ner and d isincentives to those who use 

it i.n an unsustainable manner. Within a globalised economy, those who consume more 
than their fair share of the world's environmental space would thus have to pay for the 

extra space they want to use from those who do not consume their fu ll share. In this 
way, the world will begin to 'value the unvalued commons'. In the case of the global 
warming problem, the answer would be in establish ing equitable entitlements to the 

common space and carbo n emissions trading mechanism which helps to penalize those 
who want to consume more than their entitlements and reward those who do not use 
the full share of their entitlements. 

The world's knowledge system does not protect the biological knowledge of the local 

communities which reduces their interest in their lo<U1.l biodiversity resources. If this 

knowledge was protected and, thus, valued, then the interest of these commu nities 
and biodiversity-rich nations in their biological resources· would also increase. 

The world faces an enormous challenge in the coming years. But the world's civil 

society and changing social system wiU have the capacity to rum around to convince 
all the stakeholders that nature has its own rules and it will take its revenge if its 

capacity is stretched too much. 

E n e r gy P r o d u c ti o n Ba I a n c e a n d Tr a d e 

~nergy crisis is familiar ro everyone. It was a great shock, especially to nations like 

USA when Arab Countries in response to their war with Tsrael cut off supplies of oil to 

United States. This was in early 1970's. Developed coun tries are highly energy consuming 
nations and had to face a situation that never occurred before; there were long lines at 

petrol stations, something like what is experienced for CNG vehicles in Delhi in 2002. 
Whether or not the non OPEC (Organizat1on of Pettlll~um Exporting Countries) realize 
that their energy resources are controlled bv other~ is an important quesrion to probe.. 

Whatever, the answer, the perceptions about energy have changed since 1970's. In 
fact not only perception , but very foundatio n.of industrial society is being questioned. 
Although very important, the ocher problem about the co nsequences of too much of 

utilization of energy, namely the emissions in the form of noxious gases was not addressed 
in 1970's - the problem of pollution and global warming. 

The crisis of 1970's ended when some of the OPEC members lifted the ban to gain a 
greater share of US market. The crisis did end but pt'.ople in the developed world did 
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and Management realize that the depletion of fossil fuels is a reality. It was thought that crisis can reoccur 

at anytime and that there is no one solution to energy ctisis because the problem is 
' multi-dimensional involving not only innovations in technology but also political and 

social issues. 

Energy Production and Balance 

Energy is derived from non-renewable and renewable resources and the former are in 
the process of depletion. These are fossil fuels - oil, coal and natural gas. lt rook 
millions of years to build up these resources. Renewable resources are solar energy, 
wind energy, water energy and biomass. Approximately 80% of the world's energy is 

produced by fossil fuels. However, in F,rance, the French Atomic Energy Commission 
established nuclear reactors which produced enough energy to meet 70% of country's 

energy requirement. How much energy was available, how much is available and how 
much will be available? To answer these question is not an easy task. Change in energy 
balance of earth is based on activities of human specially emission of Carbon dioxide 
(CO2) from fossil fuels. Today, concentration of CO2 and other greenhouse gases is 

increasing. It is estimated that CO2 is increasing at the rate of 0.5 percent per year. 

This rate would be twice if there were not large tracts of vegetation which absorb CO2. 
Further, there is still uncertainty about h,ow much of CO2 we produce in future will be 
absorbed by vegetation. It is quite possible that we have under estimated the capacity 
of earth to absorb excess carboh. 

Estimating fossil fuel resources or fuel resources in general is difficult. The most abundant 
sources of oil reseives and production are in middle East especially, South Arabia. This 
region has nearly half of the world's recoverable resources. All foss il fuel resources are 

in the process of depletion because of great demand both by developed and developing 
countries. The trade pattern o f these fuels would be determined by the demand and 
supply factors. World demand for oil according to UN reports rose from 436 million tons 
in 1960 to 2189 mill. tons in 1970 and to 3200 mill. ton in 1999. The corresponding 
figures for coal aTe 1043, 1635 and 2146 and forNarural Oas the figures are 187, 1022 

and 2301. The demand will continue to grow in developing as well .as in developed 
countries. Of the developing countries China has the highest per capita consumption 
of energy which, of course, is much lower than per capita consumptioh in USA For 
India, per capita consumption is lower than that of China. lt may be mentioned that 

consumption figures represent commer-cial energy and does not take into account the 
non-commercial energy used by developing countries where poor people use wood that 
is acquired by gatheringwjthout any payment. So far as the supply is concerned, it may 

be noted that oil is the dominant fossil fuel for energy supply. It is only fuel for all kind 
of transports. Supply comes from OPEC countries and among these South Arabia supplies 
a major chunk. It is the OPEC countries which became rich by their exports. The 

money earned by them is termed as petrodollars. The importing developing countries 
always would feel the impact of o il shortage and rising pric.es with the result that their 
oil bills would soar very high leading to drain on foreign exchange resetves. 



Although OPEC countries do not control the market today they are indispensable so 
far as trade of crude oil is concerned. As long as world has a need for energy, OPEC 
still hold the key for trade and balance. 

Renewable EnerG.Y Resources : (Non conventional) 

As mentioned above, renewable energy resources are solar, wind, biomass (specially 

wood) and hydropower ~ The developed countries are interested to use and explore the 
possibility of increase in non conventional resources especially for environmental reasons. 
The developing countries do so for economic reasons. · 

Among non-conventional resources, hydropower is the largest. Hydropower projects 
are in operation both in developed and developing countries - notable among the 

latter are China, India and Brazil. Hydropower potential is huge andaf present only 15 
per cent of the potential in the developing world is being utilized. 

Wind power has also a great potential. Wind mills and sails have been in use since 
ancient times. It is a fast-growing resource. ln 1980's, wind energy generation of the 

world was 10 megawatts in the year 2000 it was 14000 megawatts. According to World 
Watch reports, wind turbines installed in 1999 were worth over 3 billion US dollars all 
over the world and it supported 86000 jobs. Germany dominated wind installations in 

1999 providing in windy regions upto 10% of country's electricity. Greenpeace 

International estimates that if the present trend rontinues, wind power could supply 
10% of worlds electricity by 2020, . 

Solar Power mostly come from Photovoltaic Cells. The Photovoltaic News reported 
that World's Photovoltaic production climbed from 0.1 megawatts to 200 megawatts in 

1999. Exports to increase the use of Solar Power in developing countries are being 
made by the governments helped by International agencies. 

The biomass resources are various types of cultivated or uncultivated vegetation. Wood 
form the chief resource and is the primary fuel for the poor people in Africa and Asia. 

Excessive use of wood has led to depletion of forests, har:vesting is exceeding the annual 
growth. 

E n e r gy Pro d u ct I o n a n d Foss I I Fu e Is 

Any attempt to tackle environmental, developmental and economk issues must take 
into account the various aspects of energy resource. At Rio Conference (1992) a clear 
message came that a new approach to energy management was required. So far as the 

demand side is concer~ed there is growing recognition that some of the most cost 
effective methods for sustainable energy development involve improving end-use 
efficiency by providing same energy service with less energy inputs or achieving more 
energy services for the same energy output. There is an urgent need to improve energy 
efficiency especially in industries like iron and steel, refineries, paper and pulp, cement 

and chemicals; because these constitute 45% of industrial energy consumption. So far 

as supply side of energy is concem.ed, attention is to be paid t_o energy production from 
primary sources, and reduction in harmful emissions. 

7 
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and Management Some important developments in energy management are: 

♦ T he contribution of natural gas to energy management is a significant step. 

♦ Similarly advanced technologies for electric power generation has resulted in 

energy efficiency gains. 

♦ Fuel cells that combine hydrogen and oxygen electrochemically to produce 

electricity, water and heat with ineligible emission. 

♦ Biomass is another source of energy. It has environmental implications and its use 

is being examined after taking into consideration the biodiversity and pollution 

effects aspects. 

♦ Photo Voltaic power is anotller source of energy which is used in many small scale 

industri_es and domesdc sector. Photo Voltaic (PY) cells trap solar energy to 

produce electricity. 

Energy conservation and efficiency is matter of concern for the industry and therefore, 

becomes an important environmental issue. Energy management involves not only 

conservation and effkiency but also involves search for alternative sources. Energy 

management is now an important cateet option too. 

Energy Scenario and Environment - India 

Energy is an essential need for human existence. There is shortage of energy due to fast depletion of 

fossil fuels and the increase in demand for energy due Lo the increase in population and the growth of 

industiy. The energy demands are increasing while conventional energy sources are diminishing at a 

much faster rate. 

Take for example the generation of ele-ctricity. The present mode of electricity generation all over the 

world is largely dependent on fossil fuels. The consumptlon of fossil fuels for power production is 

expected to continue risingsteadi!Y in India, Experts have estimated that the availablliry of coal will be 

only enougb for another I 00-200 years while the oil sources al the present rate of consumption are 

only expected to last for another three decades or so. Energy shortages are expected to double in the 

next decade. A shortfall of 50,000 MW by the year 2004 has been estimated. It is estimated that a 

capaci~ of 6 500 MW per year will be reQ..uired to be added until 20 I 0 to meet the shortfall. Against 

a planned addition of 30,000 MW du(lng the Eighth Five Year Plan. the actual capacity addition was a 

dismal 19,000 MW for the country. 

The rising energy demand has resulted in the setting up of more power plants which are based on 

primari~' fossil fuel (coal. oil or gas). The fossil fuel based plants not only emit Green House Gas.es like 

Carbon Dioxide (CO2) but also generate F!Y-Ash-which Is dangerous to human health. The emission of 

CO2. the main Green House Gas. is expected lo surpass that of the OECO Countries by the year 

20 15. Hydro plants have also been installed to generate energy but these plants also create problems 

like Human Displacement and are damaging the ecosystem. 

Al Rio Summit. an agreement committed governments to prepare natlonal strategies to attain CO2 

targets set at the conrerence. The Framework Convention on Climate Change (FCCC). which was 
Contd. .. 



drafted at the Summit in Rio, has now been ratified by almost all the countries involved. These 

countries have committed themselves to achieve stabilization of Green House Gases concentrations in 

the atmosphere at a level which would prevent dangerous interference with the Climate System. The 

stabilization reQuires lo(lg term measures to lower the emission of Green House Gases in particular 

that of CO2 from energy use. 

Kyoto conference on Climate change, held in 1997. has achieved the world's first climate protection 

protocol containing legal!}' binding targets for Green House Gas reduction by the industrialized 

countries. If implemented serious!)'. this would reduce fossil fuel consumptron for the industrialised 

nations. In the first phase between 2008 and 2012. the Industrialised nations are to reduce Green 

House Gas emissions by an average of 5.2% from 1990 levels. For the European Union and several 

Eastern European countries the target is 8 percent. for USA 796 from 1990 levels: for Japan. Canada, 

Hungary and Poland is 6%. 

If the fossil fuels are to be minimized alternative sources of energy have to be found. The optlon that could 

be pursued Is that of using Renewable Energy which is e.><peGted to contribute as much as 6-1 0% of the 

World's Primary energy reQuirement in the year 2020. However, the potentials are much greater. Most 

renewable energies substitute for conventional fossil fuels. Renewables. help to reduce emissions. Another 

way in which renewables protect the environment Is through the utilization of waste-

India Is a leader in the Rene~able energy Sector operating world's largest programme. In this Energy 

sector, 925 MW capacity has already been installed in the country. 

Rate of Gross National Product (GNP) is considered to be an indicator of economic 

performance of any nation. Increase in GNP indicates that economic health of the 
country is good. But such increase in the ultimate analysis, is based on high rate of 
consumption of natural resources of which environmental degradation is the result. In 

such a situation, economic growth comes in conflict with issues of environmental 
concerns. 

India since early 1990's opted for a major economic transition towards free market 
economy. Major economic advantages are expected to follow thts transition. However, 

economists would have co take into account the idea of ecological disadvantages 
inherent in such an economic shift. In order to ensure the success of such an economic 

transition, it is imperative that the economists take into account short and long-term 
ecological costs so that in our effort to increase GNP, we may not liquidate ecological 

assets. 

High economic growth means high rate of extraction, transformation and utilization of 
non-renewable resources. We must realize that though hig,her rate of GNP is important, 
equally important is the rate of regeneration of natural resources. 

Concept of sustainable development which was brought into focus by Brundtland Report. 
(It is the report of Brundcland Commission - 'Our Coo,mon future' , 1987) states that 

economic growth has to be environme~tally sustainable. There is no economic growth 

without ecological costs. The GNP in the Annual Budget must be accompanied by 
Ecological Budget. Taken together the two will give a real picture of our economy. 

9 
Introduction 
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and Management The National Accounting System should reflect the state of both our economy and 

environment. There is one more issue. As mentioned above the, developing countries 

have yet to undertake more developmental programmes and yet to attain reasonable 

standards of living. Therefore, GNP must increase for these countries. But one must 
realize that increased development and higher GNP are related to environmental 

damage and resource depletion. Therefore, an element of resource regeneration and 

positive approach to environment have to be incorporated in developmental programmes. 

Poverty 

Poveny is a multidimensional problem and is a major challenge· all over the globe. In 

relation to development and environmental issues'solutions to poverty are country specific. 
While managing environment and resources, due consideration has to be given to the 
fact that poor people directly depend upon natural resources for their livelihood. 

Therefore, an effective strategy for tackling the problems of environment, development 
and poverty is to begin with the economic conditions of people, their resources and 
productivity. Development must address the issue of eradication of poverty which is 

linked with employment both of women and youth and other income generation 
programmes. 

Human Settlement Issues 

Human 'settlement conditions especially in 9eveloping countries are deteriorating mainly 
as a result of low investment in sectors like housing and social welfare. The 

environmental implications ofurban development and other human habitations (slums) 
must be recognized, giving priority to the needs of urban as well as rural poor. The 

thrust of human settlement programmes should be to: 

( i) Providing shelter to all; 

(ii) Investing in infrastructure for providing water and managing sewage, and solid 

waste; 

(iii) Promoting sustainable energy and transport system in human settlement; 

(iv) Promoting sustainable land-use management. 

Land Resources 

Planning and management of land resources constitute another area of concern for 
environment. Land not only includes a physical entity in c_erms of topography bur it also 
includes natural resources, soil, minerals and biota. These components of land provide 
variety of services essential for life-support system. Land is a finite resource. The 

integrated approach for management of land requires sectorial planning concerned 

with various aspects of land use and its resources. 



Forests 

The Rio_dedaration on Environment and Development has a separate appendage on 

Forest Principles. The details about deforestation and affore·station are given elsewhere 
in this book. Here it is relevant to mention that rational approach for the management 

of forest and forest lands is a major issue in so far as environmental problems are 

concerned. Sustainable forest development, production of (orest products and forest 
services require an institutional approach at governmental level. Management of forests 

I 

calls for specialized managerial skills. 

Mountains 

About 10% of W orld's population depend directly on mountain resources but the 

Mountain ecosystem is undergoing degradation with the result that inhabitants of hills 
are facing resource crunch and poverty. In the process of degradation, there is rapid 
loss of genetic diversity too. Therefore proper management of mountain resources, and 

socioeconomic conditions of inhabitants must be a priority area. 

Agriculture 

Agriculture has to meet the challenge of growing population mainly by increasing 
production on land already under use and by preventing further encroachment on 

land. Major adjustments are required 'in agricultural policy vis-a-vis environment both 
in developed and developing countries for increasing food production and farm products 

Agricultural output is dependent upon fertilizers (natural or artificial) and pesticides; 
both of these have environmental implications. An increased understanding of 

interaction between agriculture and ecosystem is required especially when modem 
technologies are used. 

Biodiversity 

Biodiversity or biological diversity means variety of plaq.t and animal species, presence, 

absen~e or richness of which determines the state of biological wealth. Decline in 
biodiversity due to human activities is a threat to our environment. Biodiversity is 
dealt with in a separate chapter. 

Protection of Oceans 

Management of marine resources of seas and islands is crucial. The coastal areas contain 
diverse and-productive habitats for human settlements. Many of'the world's poor: are 

crowded in coastal areas and these areas are under constant threat and erosion. The 
marine environment is being constantly polluted by sewage, plastic, metals and other 
organic compounds especially oil both by accident or illegal spills. Management of 

these wastes has to be carried out in such a manner that would not affect 'the productive 

capacity of the oceans. 

II 
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Business and Industry are closely linked with environment and resource utilization. 
Production process and strategy for eco-friendly technologies throughout the product 

life cycle and minimization of waste play major role in protecting the environment and 
conservation of resources. Business, Industry and multinational corporations have to 
recognize the environmental management as the priority area and a key determinant 
to sustainable develo pment. Some enlightened leaders of industry and transnational 
corporations are implementing certain policies that show environmental concern - viz. 

Environment Impact Assessment (EIA) and Environmental Audits. Besides legal 
compliance, some of them are voluntarily taking innovative initiatives in this regard. 

Business an_d Industry both have a major role in environmental degradation and resource 

depletion. In developing countries most of the industries are not fully sensitive to the 
damage to the environment. This attitude has to change. A few businesses have realized 
that environment can provide competitive advantage like TQM did in 1980's and 
1990's. Twenty first century markers shall be driven by th_e requirements of sustainable 

environments. Markers of ne\\ millennium will be able to create wealth if they respond 
to sustainable development. Sustainability will become the ultimate end of business. 
U nsustainable products will become obsolete. The 'Ea rth Summit' d id suggest 
programmes that would promote environmental protection and resource conservation. 

These are discussed elsewhere. 

Ecological Defic it 

Whenever there is budgetary deficit and economic crisis the economists try to offset it 

by taking loans from various agencies including International Institutions like World 
Bank and International Monetary Fund. They even mortgage the gold reserves. All 
these are to be returned when the economy improves. So far as environment is concerned, 
we are creating a deficit of our non•renewable resources on account of production and 
other direct and indirect developmental programmes.. This is 'ecological deficit'. What 

are efforts in reducing this deficit? 

To reduce the ecological deficit some projects were taken up during the early part of 
eighties like Ganga Action Plan, Watershed Rehabi litation and Wasteland 

Development Programme. W e have yet to develop strategies tO ensure that there is no 
addition to the ecological deficit on account of economic growth. U nlike economic 
discipline imposed through the Annual Budget, no ecological discipline has been imposed 
to prevent future decline of our environment. One strategy should be to make the 

environmental management a sta,utory obligation of all developmental projects. History 
of ecology gives us a clear less,;m. Over 6000 years ago, flourishing civilizations of 

Mediterranean, Babylonian, Nile V~lley, Indus Valley, Hang Ho Valley and Mayan 
crumbled because these civillzurlons were not concerned with the importance of 
environment, though they advanced our knowledge about Science, Technology, 

Agricultt:ire, Literature, Culnm; Music, Art etc. The Indian civilization did had respect 

for environ ment but this has now been forgotten by us. 

I 



VIiiage and Community Involvement 

So far as India is concerned, no development is possible without village and village 

community's involvement. Before modernization the village grazing lands, fore.sts, streams 

and ponds were common property and villagers played an important role in their 

management. The British nationalized these resources and brought them under the 

management of government agencies e.g. planting of trees (social forestry). This alienated 

the villagers. Without village's support survival rate for the tree would be poor. The 

same is true of village ponds and streams which can be taken care of by the villagers 

themselves. This is to underscore that ecologically vital village resources cannot be 

maintained by bureaucracy alone. It can be done by the village community (see the 

case study of Project Aravalli) in the next unit. 

1.3 STUDY OF ENVIRONMENTAL MANAGEMENT 
IN MA NAG E'MENT SCH 00 LS 

Bu$i<1ess trwironment 

• 

bternal Environmeot 

1. Political 

2. Economic: 

3. Social 

4. legol 

5. Technological 

6. ln!erna!ional 

7. Natural 

Chart: Business Environment's ClualHcatlon 

In tern al Environment 

1. People 

2. Cuhure 

3. Wor-11 Eihics

4. Attitudes 

The above chart on Business environment, has a slot for Natural or Physical Environment. 

How much attention is paid to the study of natural environment in management/business 

schools in India? Very little . The situation however, is fast changing. While discussing 

the environmental management in management school. one cannot miss the role of 

Corporate Conservation Council (CCC) of USA. It felt thar student-managers in 

business schools should be sensitized to environmental issues as weH as be aware of 

environmental consequences of managerial actions. ICC noticed that schools of 

Architecture, Engineering, Public Administration and even Law schools teach 

environment but the Business Schools are lagging behind. Thus under the auspices of 
CCC, Boston Management School, College of Business Adm in isrra tion, New Orleans 

and Management School at Minnesota developed curriculum and started courses in 

enviro nmen cal management. 
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and Management There is another reason for need of environmental management education in 

management school. Managers deal with in<lusny-direcdy or indirectly. A knowledge 
of latest Environmental Protection Services; environmental legislation and rules and 

regulations for setting up new industry or trade; production processes; handling of 
wastes, especially chemical and hazardous; packaging and eco-labelling and 
environmental protection equipments is essential. Environmental protection equipment 

industry is sector which is expanding especially water treatment, air cleaning, waste 
utilization and recycling equipments which are providing solution to some of the major 
environmental problems. Then, we have Environmental Consultancy services which 

are likely to grow more quickly than the equipment market. Environment Audit is 
another programme which is becoming popular. A Manager is likely to feel lost if he/ 
she is not in know of these aspects. The corporate world in India under new economic 

order of liberalization and globalization has to increase its share of world trade and in 
this effort one major impact of rising trades would be on natural environment and 

resources. The business world internationally has begun co acknowledge that 
environment is playing an important role in all facets of business. A survey by McKinsey 

and Company; revealed that: (i) 92% of CEO's believe that environment should be top 
management priority; (ii) 35% CEO's say that their companies have adopted strategies 
to anticipated impacts of environment on business. The executives/corporate leaders 
may have good intentions to tackle complex environmeqtal problems arising out of 

their activities but the question is whether today's managers have capabilities that will 
allow them to turn the intentions into reality. Though a number of Chief Executives 
are attempting to do their best in this regard and are trying to meet the requirements 

of environmental sustainability, they need a new breed of managers equipped with 
skills to handle environmental issues. ln fact they should be trained to deal with the 

complex demands of business and environment that almost arise daily. As we shall see 

later, there is enough evidence to suggest that the corporations which adopt effective 
environmental management system have a competitive advantage. The e."<.ecmives and 
the managers therefore, need appropriate guidelines in matters concerning environment. 

Many corporations are willlng to do away the traditional approach of viewing 
environment as a separate issue and want to adopt functfonal approach of integrating 

it with business to the extent of having a senior executive or Vice President for 

Environment. 

B u s i n cs s S t r a t e gy a n d M a n a g e r s 

We should be clear about strategy viz-a-viz environment. Do the managers know that 
environmental consideration have become a part of corporate strategy, which means 
incorporating environmental issues in the process of developing a product, in new 

investments and in the organizational set up. Is environment a part of Total Qual ity 
Management or something more? As we shall see later, a good environmental practice 
improves corporate performance. In many industries it has been found that environ mental 
friendly/eco-friendly practices have enabled companies to do more savings as for example 



the process of recycling the waste by use of new tech nologies. Also, a good corporate 

strategy means that environmental problems are not to be stored for future. 

The management schools, have an obligation to train managers or at least sensitize the 

student-managers through a well designed course to the issues of environmental concerns 

and strategy. 

-------�--�itiii\!M•J••Ciiitl@C_,__ ______ _

1. What is sustainable development?

Z. Describe the important steps required in attaining sustainable development.

3. What are the responsibilities of human beingi; to preserve, conserve and protect

the environment? Review the relationship between development and environment.

4. Why do the managers need to study Environmental Management?

15 

Introduction 

REFERENCES

•Gunningham, N., & Sinclair, D. (2018). Regulating for a sustainable future:
Environmental law and policy. Cambridge University Press. https://
doi.org/10.1017/9781108650921

•Lehtonen, P., &Sairinen, R. (2020). Integrating environmental and social
assessments: Lessons from practice. Environmental Impact Assessment Review,
80, 106348. https://doi.org/10.1016/j.eiar.2019.106348

•Renaud, J., &D’Amour, J. (2021). Sustainable environmental management: A
systematic review of the literature. Journal of Cleaner Production, 279, 123678.
https://doi.org/10.1016/j.jclepro.2020.123678



u N T 

2 

Realm of Ecology 

LEAR NIN G OBJEC TIVES 

After reading chis unit you should appreciate the follow lng: 

0 2.1 Ecolo!(y 

0 2.2 Definition, 

□ 2.3 Selected Concepts of Ecology

□ 2.4 lndumial Ecology

2.1 ECOLOGY 

1t is essential to grasp the fu ndamen ta ls of ecology in order to understand environmental 
management. The word ecology comes from the Greek Oikos, meaning 'house' or 'place 
to live'. Tal::en literally, ecology refers to the study of organisms in their natural habitat. 
Ecology is concerned with the study of organisms in various habitats viz. land, oceans, 
fresh water, and air. Ecology can also be defined as the study of the structure and 
function of nature. Ecologists try to predict what will happen to organisms, populations, 
or communities uncle� a particular set of habitat. 

For all practical purposes, we can consider ecology as the study of organisms and their 
environment. ln other words, it is the study of the interrelations between living organ isms 
and their environment. Ecology proceeds at three levels: {1) the individual organism, 
(2) the population (consisting of individuals of the same species), and (3) the communiry 
(consisting of number of populations).

At the level of the organism, ecology deals with how individuals are affected by and 
how they affect their environment? ls the greenhouse effect a real danger, and what 
are the implications for human life as the earth heats up further! At the level of 
population, ecology deals with the presence or absence of particular species and with 
rrends and fluctuations in their numbers. To understand population fluctuations, the 
changes happeni•ng to individuals making up the population must be. analyzed. 
Communiry ecology deals with the composition or strucrure of communities, and with 
the natural resources effected by them. Co mmu ni ties are not constant but a re continually 
changing because of interactions among the populations and because of disrurbances 
caused by climatic and geological evenn. as well as by human activities. 



2.2 DEFINITIONS 

Living Any form of life; it includes all plants. bacteria and animals. 
Organism 

Ecosystem The communlo/ of organisms and populations interacting wllh one another and with 
the chemical and physical factors of their environment constitute an ecosystem. 

Population Group of individual organisms of the same species living within an area. 

Cycles The circulation of the chemical elements In the biosphere from the environment to 
organisms and back to the e.nvironment. 

Food Chain The transfer of food energy from Its source in plants through a series of organisms 
where eating. and be.ing eaten is repeated a number of times. 

Commun!!)' Any assemblage of populations living in a prescribed area or pryysical habitat that 
has characteristics in addition to it.s indiVidual and population components. 

Carrying Maximum population of a particular species that a gjven habitat can support over a 
Capaci!Y given period of time. 

Limiting Any factor that limits the growth. abundance. and distribution of the populatfon of a 
Factor particular organism in an flcosystem. 

Habitat The place where an organism lives. The four major habitats are the biosphere. and 
marine and estuarine; freshwater. and terrestrial . 

. 

Biological 

1 

Natural rhythms or cycles that constitute mechanisms within the organism for 
Clock measuring time and events in some fashion. 

♦ Ecosystem is the fundamental concept of ecology. It is the basic functional unit in

ecology, and includes populations, and communities, each influencing the other.

The ecosystem empl1asizes relationships and interdependence. The parts of an

ecosystem are operationally inseparable from the whole. A pond, lake, or a tract

of forest are examples of ecosystem unit. All human beings are dependent upon

the ecosystems of our planet. Ecosystem supports our lives. Without the resources

and services provided by ecosystems, human life would not be possible.

♦ An ecosystem is not a staric system. Ecosystem is in a constant state of change and

homeostasis. The changes involve changes of strucrures and processes of living

beings over time. Changes also take place in the physical environmental due to

the actions of living being. These changes lead to the formation of different or

another ecosystem. Thus a state of constant change and equilibriu rn are the narural

process occun-ing in an ecosystem.

♦ A most remarkable aspt:ct of -.:Cl �stem is that it is capable of self-maintenance

and self..reguhtion. There is a atura.l tendency for ecosystems to remain in a

state of equilibrium. Since huma�1 activities tend to disrupt the natural functioning

of m�chanisms operating within ecosystem it is important to know as to how the

halance in an ecosystem is disrurbed by human hand.

♦ Human intervention sometimes produces changes in ecosystem that result in

imbalance. Since the industrial revolution, humans have been preoccupied with

obtaining as much production from the nature as possible. Intensive farming and
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forestry, green revolution and similar activities at the cost of ecosystem have been 
practised to achieve high rates of production. This goal of maximum production 
often confliccs with balance in ecosystem. 

Our country has a variety of ecosystems. We have ecosystem like Indo-gangetic 
plains which have a very high productivity potential. We have deserts which 
have very high temperarure and those with very low temperarure (Ladakh). We 
have some areas with very low rainfall and other with extremely high rainfall. We 
have mountains of Himalayas and that of Nilgiris and then deltas and wetlands. 
If high productivity is to be attained in these ecosystems on sustainable basis, 
then dynamics of each of these ecosystem has to be understood. We find that our 
ecosystem has been affected to a dismissal state due to numerous activities, Nearly 
one third of land is wasteland. Our rivers are polluted due to intrusive 
technologies. According to eminent experts, our rivers are not only polluted but 
they have been rumed, twisted and blocked. Our green revolution, no doubt 
brought prosperity but the extensive use of fertilizers and pesticides has ics own 
impact on ecosystem. A detailed study of ecosystem therefore, is of paramount 
importance for understanding the environmental management. 

2.3 SELECTED CONCEPTS OF ECOLOGY 

Cycles 

The concept of cycles in ecology refers to circulation of certain elements like water or 
carbon in the atmosphere. The circulation is from the environment to organisms and 
ultimately back to the environment. The carbon cycle can be illustrated by taking the 
case of carbon dioxide. The carbon dioxide gas is released as waste product into the 
atmosphere by humans and other organisms as they take in oxygen. This carbon dioxide 
is used by planes in the process of man�facture of their food (photosynthesis) and in this 
process plants release oxygen into the atmosphere. Thus a balance is maintained between 
the two gases. Human activities can upset this balance and interfere with the recycling 
process. Release of carbon dioxide through the increased burning of fossil fuels and a 
subsequent decrease in its removal cap:icity through the destruction of the forest cover 
can have an effect on global climate. 

Manufacrurers must understand the narure of these cydica.l processes in order to evaluate 
the effect of industrial processes on the ecosystem. Environmental problems such as the 
greenhouse effect, and depletion of the ozone layer of the atmosphere as a result of 
industrial activity cause disturbance in cyclicity. 

There is another aspect to the concept of cycle. It relates to recycle and recycling 
process for conservation of narural resources in production process. 

In fact, recycling of narural elements and resources has now become a practice in many 
production activities. In narure, recycling is key to conservation and safeguarding of 
air, water and land from pollution. In industry, it is the raw materials that need to be 



recycled. Use of raw material shou Id be permitted only if a part of it is recycled. Take for 

example, the case of batteries. They are used in numerous consumer products and represent 

good examples of recycling process. Traditional batteries contain mercury and cadmium; 

both these substances are toxic and should not be allowed to be dumped as wastes. 

Duracel uses 50% of recycled material in their batteries. Both in India and other countries 

the garages take old batteries of cars for recycling. Yarta in UK was the first company to 

introduce free scheme for recycling rechargeable batteries and first to launch mercury free 

batteries in England . 

Community 

The concept of a community has also to be understood by the corporate world. A 

community is defined as any assemblage of populations living in a habitat that has 

characteristics in addition to its individual and population components. 

Diversity is the characteristics of a community. In any community organisms of different 

species live together in harmonious way and not as independent beings. There is an 

interdependence built into the concept of community. Changes brought about in 

environment due to industrial or any other activity can disrupt communities and may 

lead to extinction of organisms if they can't adapt to the changes; as for example the 

Dinosaurs. 

Organisms are not self.contained units that are independent of their environment. 

Interdependence ls the principle of existence. The natural method to control a particular 

organism which is harmful to human or plants is not to kill it directly but by modifying 

the community in which it lives. The notecd ecologist, Odum gives the classical example 

of control of Mosquitoes. He says that mosquitoes can be controlled by modifying the 

aquatic community in which they develop, such as lowering water levels in marshes 

and swamps, than by attempting to kill them by insecticides. 

Experts are of the opinion that industrial processes and produces that alter essential 

elements of ecosystem and community are ultimately going to affect us. We need to 

have some idea of how humans are affected by various production procedures via their 

linkage with ecosystem. 

Food Chain 

The concept of the food chain is an important ecological concept. The transfer of food 

energy initially from plants through a series of organisms where eating and being eaten 

occurs is referred to as the food ch ain. Each member of a food chain feeds on the one 

below. Human beings occupy a position at or near the end of most food chains. For 

example, man eats big fish that eats little fish, that eats plants or microorganisms. 

The concept of a food chain is important for another reason besides understand'ing how 

energy gets transferred from one organism to another. Pollutants also are transferred in 

this process from one organism to another ai1d become more concentrated as they 

progress through the food chain. Thus pesticides that wash off soil into water come to 
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and Management reside in fish, and as smaller fish are eaten by larger fish, these enter the latter. When 

humans eat larger fi~h. these pollutants reach human system producing harmful effects. 
DDT has been detected in the human system including mother's milk. 

Car rying Cap acity 

It is another important concept to understand. Every ecosystem has limits in terms of 

various populations it can support. Every organism has sustenance needs that the 
community must provide in order for it to sutvive. If however any population gets too 
large, the ecosystem becomes overloaded and cannot meet its needs, just as when the 
human population becomes large in a particular habitat, country or region the carrying 

capacity of that environment gets exhausted leading to adverse effects. 

The same concept is applicable to air and water. These elements have a certain ability 
to absorb waste material without serious harm to their quality. But if the air's carrying 
capacity is exceeded by pollutants its quality is affected. 

Limiting Fac t ors 

Organisms depend for their existence, on a complex set of factors. Any factor that is in 
short supply or oversupply may be a limiting factor. Factors such as temperature, light, 

and water in greater amounts than required can inh ibit organism's development. 
Organisms w1th a wide range of tolerance for essential factors are likely to be most 

successful and widely d istributed while others may not be so. 

Most important limiting factors are those that are critical to the development oforganism, 
population and community. The Government or the Industry while determining the 
envii:onrneotal impact of a project, should focus on those environmental factors which 

are critical or limiting and will be affected by the proposed project. Focusing on these 
factor gives a better chance of pred icting the environmental effects of proposed 
environmental alternations. 

Habitat 

Habitat refers to place where an organism, population or community lives. The major 

habitats are land (terrestrial including subterranian), water (both fresh water and 
marine) and the aerial (chiefly the trees and plants where birds, inseets and some 
mammals, reptiles and amphibians live). 

Freshwater habitats are the source of water for domestic and industrial purpose. Also 
freshwater bodies provide the most convenient waste d isposal systems for most of human 
and industrial activity. The scarcity of fresh water and its pollution have become very 

difficult management problem, They are discussed elsewhere. 

The terrestrial ecosystem (land) is the system that supports a rich diversity of plant and 

animal life. Our resources for the production of goods come from the land. The terrestrial 

habitat is essent ial for the survival of species, and yet we adopt irrational management 

pattern to land and I-and resources. 



Blologlcal Clock 

It is the system which controls natural rhythms in living organisms including human by 
measuring time through an internal mechanism (internal clock). The internal clock 
operates through signals arising within the organisms or from the environment like 
temperature, light or other seasonal changes. For example in certain mammals duration 
of light would regulate the reproductive cycle of the female (not; human). If they are 
exposed to constant light, the reproductive processes fail and animals become sterile. 
Birds as it is well known migrate long distance somet imes crossing continents. It is 
beHeved that migration is controlled by biological dock. (In human, melatonin secreted 
by pineal gland situated in the brain regulates the internal clock). It is very important 
to understand that the changing environmental conditions can disturb the biological 
clock which in tum affect the organism's existence or behavior. 

Ecological Services 

Ecosystem, as evident from the foregoing account constitutes life.,..,upport system. It 
provides: 

A. Resources

( i) Oxygen

(ii) Water

(iii) Food

(iv) Other materials

B. Cyclic Mechanisms

(i) Water cycle

(ii) Nutrient cycle

(iii) Carbon cycle

C. Regulatory and other controlling services. For example :

(i) Flood control

(ii) Disease control

(iii) Temperature regulation

( iv) Pollination

(v ) Climate control 

2.4 INDUSTRIAL ECOLOGY 

Frosch and Gallopoulas observe that it should be possible to develop industrial production 
methods that would have considerably less impact on the environment. This observation 
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and Management led them to introduce the notion ofindustrial ecosystem. Projections regarding resources 

and population trends "lead to the recognition that the traditional model of industrial 

activity in which individual manufacturing processes take in raw materials and generate 

products to be sold and waste to be disposed of should be transformed into a more 

integrated model: an industrial ecosystem. The industrial ecosystem would function 

analogous to biological ecosystems. Plants synthesize. nutrients that feed herbivores, 

which in rum feed a chain of carnivores whose wastes and bodies eventually feed 
plants. An ideal industrial ecosystem may never be attained in practice, but both 

manufacturers and consumers must change their practice to approach it more closely 

to biological ecosystem if the industrialized world ts to maintain its standard of living 

and the developing nations are to raise theirs to adequate level without adversely 

affecting the environment". 

The industrial system can be seen as a certain kind of ecosystem concerned with 

distribution of materials and energy in a cyclical rather than linear manner. Industrial 

Ecology relates to understanding how industrial system works and is regulated on the 

basis. of what we know about ecosystem; it could be designed to conform as far as 

possible with the natural system. There are three elements of the industrial ecology, 

according to Erkman. 

( a) It .is comprehensive and integrated view of all the components of the industrial 

economy and their relations with the biosphere. 

(b) It emphasizes the complex patterns of material flows within <\nd outside the 

industrial system, in contrast with current approaches which mostly consider the 

industrial economy in terms of monetary units. 

( c) It considers long term evolution of key technologies as a crucial element for the 

transition from the actual unsustainable industrial system to a viable industrial 

ecosystem. 

industrial ecology represents one of the paths that could provide real solutions to 

sustainable development. 

In simple terms industrial ecology means application of ecosystem concept to industry 

which means linking the activities of one enterprise to that of another. Industrial 

ecosystem as mentioned above, is based on minimization of raw material use, waste 

production and optimization of energy. It would still produce some wastes and need 

ene~gy but at a lower rates and at sustainable level if the principles of natural ecosystem 

are applied deeply. The concepts of closed loop manufacturing system which is the 

operational aspect of industrial ecology must be adopted for sustainable results. This 

system involves decreasing supplies of raw materials as mentioned above. Here every 

output of manufacturing should either be remanufactured i.e. recycled for further 

production or sent back to ecosystem. This means redesigning production according to 

biological models. Ou Pont gets most of its polyester films back from the customers after 

use and recycles it into new films. In Germany, under law manufacturers have to use 

their products forever. The case of Interface, that is world's largest American company 



in manufacturing carpets and other flooring materials is a typical example of industrial 
ecology. This company has found a new floor covering material called Selenium which 

can be completely remanufactured into identical new product. In this way the company 

has been able to prevent the resource depletion. Selenium lasts longer than o~dinary 
carpets. According to reports most important aspect of Interface's innovation ·is th-at 
Selenium is chlorine free. We know that in many industri'es, chlorine is one of the 

toxic and damaging elements for the environment. One of the great challenges facing 
both the industry and the environment is making the production process free of chlorine 
element. Interface claims that Selenium can be maintained and cleaned up much 

easier than ordinary carpets. Fungus which grows on ordinary carpets does not grow on 
Selenium. Interface considers all inputs to be waste if not proved otherwise. This is a 

strong message. The company has kept the input constant and in this process not only 
made savings and increased shareholder's value but also reduced landfill wastes. 
Interface has recently started a factory where they don't use fossil fuels for energy. It is 

solar-powered. Industrial ecology, thus not only conserves the resources, prevents damage 
to the environment but also is a successful business strategy. 

Conservation, recycling and preventing environmental damage are the lessons we learn 

from any ecosystem, An ecosystem like the rain forests operate in a manner in which 
nutrients are recycled and ri.ch growth is maintained. It is possible to imitate the working 

of ecosystems like rain forests in our industrial system that is sust.ainable. 

Reaping Rewards 

A Case Study of Project Aravalll* 

The Aravalli hill system is one of the oldest in India. Aravalli literally means "wall or stones or rocks." 

This name was probably given to stgnlfy rts role as a stronghold against the onslaught of the desert lying 

towacds the north-west of the hills. 

Starting from the south-eastern part of Gujarat traversing through Rajasthan. it extends to Haryana and 

border of Delhi. the Capital of India. Delhi Ridge is cons.Idered as an extenslon of the Aravalll' system. 

The width of the AravaJll hill system varies from about IO km to I 00 km and Its height general!Y varies 

between 300 and 900m. The highest peak, Garu Sikhar on Mount Abu, is more than 1.700m. 

The Aravalll hill system serves as an important watershed for the area and rivers like the Chambal. 

Banas and Lunl. 

The Aravalli hill system has always pl~ed an important role in shaping the ecology and environment of 

the surrounding areas. 

Deforestation 

11!1 about the middle of this century. the Aravalli and Its adjolning areas were th1ck!Y forested and home 

to a variety of wild animals and birds. Subseq_uent!Y large-scale felling of trees took place in the area 

main!Y for charcoal. timber and fuelwood. 

Another major factor responsible (or the loss of forest cover in the area was the sudden increase in the 

number of people inhabiting the area and the livestock they maintained. On the one hand. large areas 

Contd. .. 
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and Management of forests were cleared for agricultural purposes and, on the other hand. the grazing pressure did not 

allow the remaining forests to survive and regenerate. As a result. one could find pockets where not 

eve.n IO per cent of the land was under forest cover. 

Deforestation led to overall degradation of the environment in the Aravalli region. Water scarcity. a falling 

water table, soil erosion, and floods, became common. By I 980"s, it became evident that the- Aravalli 

ecosystem. was degrading fast. Life became difficult for people living in the area and the worst-affected Were 

women. Traditionally. in the Arav.illi region. it has been the responsibility of the women to procure 

fuelwood, fodder, waler, etc .• for the fami!y. Women had to toil hard to meet these dal\y reQ.uirements. 

In Rajasthan most of the land rn the Aravalll region belonged to the Forest Department. In Haryana, 

however. most of the land of the Aravalli region belohged to the community. (As per the Punjab Village 

Common Land Act of the Thirties, subseQ.uently amended in 1972 and applicable in Hary.ina. the 

ownership of land in the Aravalli region vests with the village communities). The local population has 

full control not on!Y of the land but also over the produce and the way the land is used. A project was 

launched to restore/regenerate the ecosystem and a project authority was constituted. 

The project authorities encouraged the village women to start nurseries to raise saplings/ seedlings. 

By selling the saplings. the women augmented their income. The European Union offered financial help 

for the project to the extent of 82 per cent. The rest was lo be borne by the Government of Haryana. 

Thus, from 1990, ProjectAravalll started functioning through communlty participation in five districts 

of Haryana. A beginning was made by constituting Village Forest Committees (VFCs) lo the chosen 

villages and preparing plans for the project. The VFCs consisted of nine to thirteen members with the 

sarpanch as the chairman and a Forest Department official as member-secretary. 

It was mandatory for al least three women residing in the Village and representatives of Scheduled 

Castes/Tribes to be members of each VFC. The VFCs were to report to the general counc11s of the 

concerned villages. The general council of a village conslsted of all the men and women or the village 

who were eligible to be members of the Panchayat. In this way the VFCs could become legal organiZ.aUons 

under the provisions of the Panchayat Act. 

The VFCs and the village communities participated in the preparation of plans for each village. 

The plan described the details of available land and the reQ.uirements of fuelwood. fodder, etc. for the 

village communities. 

About I 0. 5 million seedlings were raised by 207 mahila nurseries and over Rs. 5 5 lakhs were paid by 

the project as cost of the seedlings. By village standards this amount is substantial. To encourage 

savings by the women the project authorities even helped the women to start savlhg accounts in banks 

and post offices. Srnce 1993, about, 3.400 such accounts have·been started. 

The nurseries run by women's groups and the Forest Department produced saplings In adeQ..uate 

number. The project authodties used their own resources and local labour in all the five districts under 

the Aravalll Project. 

Incentive provided 

Since it was not possible for the authorities to take care of such large areas on their own, the VFCs were 

given this responsibili~ The excrcrse proved successful. The Aravalll Project authorities introduced 
Contd .. 



cash 1ncentive schemes to sustain the interest of the villagers. So far, more than Rs. 41 lakhs have been 

disbursed to 184 VFCs as incentive money in the area, 

Stall feeding adopted 

The plantations on community lands. deprived the villagers of their grazing areas. Traditionally. the 

vi llagers had no restrictions on grazing their livestock on community lands. With plantations on these 

lands, grazing could not be allowed or otherwise the saplings would not survive. Here again, the 

concept of sustainable and eQ.ultable management of common lands with the partldpation of village 

instllutions and local communities came to the rescue. The issue was discussed al length and the 

consensus between village communities, VFCs and project officials was that instead of open grazing, 

stall feeding would be followed. It was also agreed that instead of keeping smaller animals like goats and 

sheep, farmers would switch to larger animals like buffaloes. Large Q_uantities of fodder are reQ..uired to 

stall feed livestock. Natural production or gras.ses could not meet the reQ..uirements. So. another 

experiment was tried. Different types of grasses and legumes were sown in the plantation areas. Open 

areas available between tree saplings were utilized for the purpose and al times the saplings were 

planted at larger distances so as to leave sufficient areas for grasses and legumes to grow. The fodder 

so grown was made availab'le to the villagers and they were free to harvest as per their reQ..uirements. 

Within two years the fodder availability increased substantially and the villagers were encouraged to 

raise the size of their livestock population. 

lnitial!y. grass seeds were procured from the market. Later the villagers were encouraged to collect 

grass seeds from community lands and the profect authorities purchased these seeds. 

This scheme proved helpful In several ways. With the villagers interested in seed collection as well, 

they did not harvest grass till it was fully mature. This practice led to greater harvest of bio,mass and 

better protection of soil against erosion. So far, grasses and legumes have been sown on about 20,000 

hectares in the ,five districts of Haryana and the yield of fodder per annum Is estimated to exceed 

30,000 tonnes. 

Women. who are traditionally responsible for collecting fodder, have benefited substantially. Now: they 

do not have to walk miles in search of fodder. They collect il from their own village community lands. 

saving time and energy. 

The Aravalll Project in Haryana was launched in 1990 in flve districts of Haryana. The Project was to 

continue till I 998~99. The estimates were that by the llme the pro.jett come to a close. the Aravalli 

region would have regained Its lost ecosystem and glory. 

Objectives achieved 

The Aravalli Project has already achieved most of Its obieclives and in several areas even exceeded 

expectations. For example, about 34,600 hectares of land have been rehabilitated and supp!Y of fuel, 

fodder. etc., from the community lands has increased substantially. On an average, the annual fodder 

supply from the common lands of a Project village has Increased from about 750 Q.uintals to I , 400 

Q.Uintals. Improved avallabtllty of fuel and fodder has saved lime for villagers. especially women who now 

spend less lime to collect a headload of fuel and fodder as c.ompared to the past. 

Employment of more than one crore labour days has so far been generated cy the Aravalli Project Tn the 

area. The share of women in the employment has been 38 per cent. In addition there are the benefits 

Contd .. 
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and Management fn the form or incentive money, price paid for grass seeds, increased yield of milk and other livestock 

products. 

The use of improved varieties of wood stoves has become common in the area. I n1t1al!Y, these stoves 

called "Van tyoti Chui has" were supptied to the villagers. Soon, the women learnt to make such stoves 

on their own, using mud. brick. etc., in place of the steel used in convenl(onal chulhas supplied by the 

Project. Now the area has more efficient chulhas in use than the 9,000 supplled in 1993. 

Questions relating to case study 

I , Identify the environmental aspects and describe the impacts. 

2. What measures would you suggest to restore the differing ecosystems of Aravalli land in Rajasthan 

and Haryana? 

3. The process of festoration is not one time action but reQuires sustained action In the initial 

years. What indications are available from the text of case study to achieve the objectives of 

sustained actions. 

4, We flnd significant role of women ln environment protection, even women-employment Which 

global effort advocate such line of action? Give a few comments on this issue. 

---------i.Uii■IS!M•J••lilt•HJ4111----------

1. What is the science of ecology? 

2. Define ecosystem, community and population. 

3. Why is it important for a manager to have knowledge about the functioning of 

ecosystem? 

4. Describe the concept of cycle keeping in view carbon d ioxide. 

5. What is the concept of food chain? 

6. What is a habitat? Describe major habitats. 

7. Describe the concept of biological clock. 
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Background to 1nternational Efforts for 
Environm·ental Protection 

LEARNIN G 08JEC TIVE ·S 

After reading thi� unit you shouid appreciate the following: 

□ 3.1 lotroducrion

D 3.2 United Natkm's Conference on Human Em11.ronment, 1972 

□ 3.3 General Asliembly'5 Resolution of December, 
1972

D 3.4 Charter of Economic Rights and Duties of State.1, 197 4 

0 3.5 UN-Habitat Conference on Human Settlement of 1976, World 

Water Conference of 1977 and other Conferences 

D 3.6 Environmental Education Conference 

D 3.7 World ComO\ission on Environment and Development 

D 3.8 Regional Efforu 

□ 3.9 Eanh Summit 1992 

3.1 INTRODUCTION 

Man !s concern for natural environment has always been there but his serious concern 

about the issues of resource depletion and degrading environmenr/ecosystem began 

after World War ll. However, nothing tangible was done to control damage afflicted 

to environment till 1960's. 

The governments in l960's especially in developed countries were undergoing a social 

change; later such change also started in developing countries. The social change, 

raised aspirations and hopes of peoplt:: for irupruv1.::me11L in quality of human life and 

living standards which in turn opened up numerous issues relating to development, 

sustainable development, economic growth and consumerism; all issues being linked 

to environment. Soon people recognized that environment was deteriorating and the 

natural resources were depleting due to developmental activities. Literature appeared 

that aimed at educating not only the public but more so the policy�makers and the 

politicians about matters of environmental concerns. Protection of environment and 
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and Management conservation of natural resources came to be realized at national and International 

levels and a concer_n for ecology became a watchword. As the concern for environmental 
problems increased, the governmenrs institutionalized the environmental issues through 
new legislations and regulations. International agencies swung into action. More 
comphrensive laws were enacted at national and local levels and new agencies 
established to make sure the compliance aspects by public in general and business and 
industry in particular. 

In the early decades industry, trade and business resisted efforts aimed at envir�nmental 
protection and resource conservation because money spent on such efforts would diminish 

· profit. However, the attitude is changing, not because of legal action only but also due
to realization that cutting down on raw material and generating less waste could be a
financial gain. Also, there was an International angle to environment which could not
be ignored.It became clear that problems like Ozone Depletion ot Global Warming
cannot be tackled at national level alone. Leaders, politicians and people in general,
therefore, started looking up organizations like UN for environmental issues.

3.2 UNITED NATION'S CONFERENCE ON 
HUMAN 

ENVIRONMENT, 1972 

It was in the light of above mentioned scenario that the United Nation's Conference 
on Human Environment was held in 1972 at Stockholm. The following �o strategies 
emerged in this confe rence. 
1. The principles and action plan were evolved for controlling and regulating human

environment.

-2. Institutional and financial arrangements were proposed for achieving the goal for

regulating human environment. This has been called the Magna Carta on 
environment. It declared: 

(a) Human have the fundamental right to freedom, equality and adequate
conditions of life in an environment of quality that permits a life of dignity
and well being.

(b) Human beings have responsibility to protect and improve the environment
for present and future generations.

3.3 GENERAL ASSEMBLY'S RESOLUTION OF 

DECEMBER, 1972 

Stockhom conference was followed by the United Nation's General Assembly resolution 

on December 15, 1972 emphasizing the need of active co-operation among the States 
in the sphere of human environment. The Resolution designated June 5 as the World 
Environment Day and urged governn1ents and organizations in the United Nations 
system to undertake on that day every year worldwide activities reaffirming their concern 

http:ignored.lt


for the protection of the environment. Another resolution was passed which provided 
for institutional and financial arrangements fo r international co-operation for 
environment. Amongst other decisions, provisions were made for establishing a 

Governing Council for Environmental Programme with headquarter at Narobi leading 
to establishment of Environment Secretariat and Environment Fund. 

The Governing Council formulated long-term and short-term plans for the protection 

of environment particularly relating to development. 

CHARTER OF 

OF STATES' 

ECONOM I C 

1974 
RIGHTS AND DUTIES 

The Charter of Economic Rights and Duties of States 1974 is a document of UN. One 
of its articles states that: 

"The protection, preservation and the enhancement of the environment for the present 

and future generations is the responsibility of all States. All States have the responsibility 
to ensure that the activities within their jurisdiction or control do not cause dama~e to 
the environment of other States or of areas beo/ond the limits of national jurisdiction. 
All States should co-operate in evolving international norms and regulations in the 

field of the environment". 

UN-HABITAT 

SETTLEMENT 

CONFERENCE 

CONFERENCE ON HUMAN 

OF 

OF 

CONFERENCES 

19 76 , 
1977 

WORLD ' WATER 

AND OTHER 

The International efforts at the protection and preservatioh of environment became 

vjgorous in l 970's and l 9801s. Most important efforts are the following~ 

1. U.N. Habitat Conference on Human Settlements in Vancouver, Canada in 1976. 

2. World Water Conference in Mardel Plata, Argentina in 1977. The World Water 
Conference called upon the U.N. to establish a programme with a goal of providing 

clean drinking water and sanitation to all. 

3. The U.N. Desertification Conference held in Nairobi i.n 1977. 

4. Paris Confer.ence, held in 1986 called for "saving trees and forests". The Conference 
was attenoed by Heads of States and Government officials from 36 countries. 

E NVIRONMENTAL EDUCATION CONFERENCE 

In 1977, United Nation Environment Programme (UNEP) and United Natio~ , 

Educational, Scientific and Cultural Organization (UNESCO) organized an 
Intergovernmental Education Conference at Georgia. The conference was attended 
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and Management by over 400 delegates from 74 countries. The UNEP, Executive Director underscored 

that environmental education was a matter of life and death and that problems of 
environment were jeopardizing, the development of mankind. 

3.7 WORLD COMMISSION ON ENVIRONMENT 
AND 

DEVELOPMENT 

U.N. General A�sembly in 1985 formed World Commission on Environment and 
Development (WCED), also known as Brundland Commission, after the name of its 
Chairman, the Prime Minister G. Harlem Brundland of Norway. The commission 
published its report in 1987, under the title 'Our Common Future'. Its theme was 
sustainable development. lt recognized the magnitude of problem arising from meeting 
the urgent needs of about 6 billion people and possibility of satisfying 1 Q.12 billion 
people expected to live by middle of next country. 

3.8 REG.IONAL EFFORTS 

In addition to National and International efforts, one finds certain regions of che world 
making joint efforts for environmental protection in their respective regions. Fifteen 
nations surrounding tlle Mediterranean Ocean signed a "Save the Mediterranean" 
Agreement. The US and Canada are c0-0perating to revive the great lakes in cheir 
region. 

EARTH SUMMIT 1992* 

Introduction 

'U.N. convened a United Nation Conference on Environment and Development 
(UNCED) at Rio de Janerio in.1992. Ir is called Earth Summit. An eight hundred page 
document, called Agenda 21 was issued at this conference. It contains comprehensive 
blueprint for governments on everything from population strategy, management of 
hazardous wastes, recycling, energy consetvation, renewable ene�gy. business strategies 
to role of women in environment. 

While the guidelines and the Principles proclaimed at Rio Conference are nodegally 
binding, they carry a strong moral force to ensure their adoption. The underlying idea 
of Agenda 21 is that humanity has reached a point where present policies on 
development and economic growth havt= not been able to tackle the problems of 
poverty, hunger and living conditions. They continu'e to cause continuing 
resource depletion and deterioration of ecosystem on which life on this planet 
depends. If human beings have to be provided with decent living conditions 
specially in developing countries, the management of ecosystem at local, national 
and global levels have to be undertaken on priority basis. 

Adopted from UN Publications 



Secretary General of UNCED in his Foreword to the Agenda 21 document states "that 
hunger and poverty are both a cause and an effect of environmental degradation ..... 
Industrial countries continue to be addicted to the patterns of production and 

consumption which have so largely produced the major ruk to the global environment". 

Rio Declaration 

Having met at Rio de Janeiro from 3 to 14 June, 1992; 

♦ Rea.iirmlng the Declaration of the United Nations Conference on the Human 
Environment, adopted at Stockholm on 16 June, 1972, and seeking to build upon it; 

♦ With the goal of establishing a new and equitable global partnership through the 
creation of new levels of cooperation among States, key sectors of societies and 
people; 

♦ Working towards international agreements which respect the interests of all and 
protect the integrity of the global environmental and developmental system; 

♦ Recognizing the integral and interdependent nature of the Earth, our home. 

Procf aims that: 

Principle I 

Human beings are at the centre of concerns of sustainable developmeni. They are 

entitled to a healthy and productive life in harmony wtth nature. 

Principle 2 

States have, in accordance with the Charter of the United Nations and the principles 
of international law, the sovereign right to exploit their own resources pursuant co 
their own environmental and developmental policies, and the responsibility to ensure 
that activities within their jurisdiction or control do not cause damage to the 

environment of other States or of areas beyond the limits of national jurisdiction. 

Principle J 

The right to development must be fulfilled so as to equitably meet developmental and 

environmental needs of present and future generations. 

Principle 4 

In order to achieve sustainable development, environmental protection shall constitute an 
integral part of the development process and cannot be considered in isolation from it. 

Principle S . 

All States and all people shall cooperate in the essential task of eradicating poverty as 

an indispensable requirement for sustainable development, in order to decrease the 

disparities in standards of living and better meet the needs of the majority of the people 

of the world. 
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andManagemenl Principle 6 

The special situation and needs of developing countries, particularly the least developed 

and those most environmentally vulnerable, shall be given special priority. international 

actions in the field of environment and development should also address the interests 
and needs of all countries. 

Prin c iple 7 

States shall cooperate in a spirit of global partnersh(p to conserve, protect and restore 
the health and integrity of the Earth's ecosystem. [n view of the different contributions 
to global environmental degradation, States have common but differentiated 

responsibilities. The developed countries acknowledge the responsibility that they bear 

in the international pursuit of sustainable development in view of the pressures their 
societies place on the global environment and the technologies and financial resources 
they command. 

Prlnc'iple · 8 

To achieve sustainable development and a higher quality of life for all people, States 
should reduce and eliminate unsustainable patterns of production and consumption 
and promote appropriate demographic policies. 

Principle !J 

States should cooperate to strengthen endogenous capacity-building for sustainable 
development by improving scientific understanding through exchanges of scientific 

and technological knowledge, and by enhancing the development, adaptation, diffusion 
.and transfer of technologies, including new and innovative technologies. 

Principle I 0 

Environmental issues are best h andled with d1e participation of all concerned citizens, 

at the relevant level. At d1e national level, each individual shall have appropriate 
access to information concerning the environment that is held by public authorities, 

includ ing information on hazardous materials and activities ln their communities, and 
the opportunity to participate in decision-making processes. States shall facilitate and 

encourage public awareness and participation by making information widely available. 
Effective access to judicial and administrative proceedings, including redress and 

remedy, shall be provided. 

Princ iple / I 

States shall enact effective environmental legislation. Environmental standards, 

management objectives and priorities should reflect the environmental and 
developmental context to which they apply. Standards applied by some countries may 
be inappropriate and of unwarranted economic and social cost to other countries, in 

particular developing countries. 



Principle 12 

States should cooperate to promote a supportive and open international economic system 
that would lead to economic growth and sustainable development in all countries, to 
better address the problems of environmental degradation. Trade policy measures for 

environmental purposes should not constitute a means of arbitrary or unjustifiable 
discrimination or a disguised restriction on international trade. Unilateral actions to 

deal with environmental challenges outside the jurisdiction 9f the importing country 
shou ld be avoided. Environmental measures addressing transboundary or global 
environmental problems should, as far as possible, be based on an international consensus. 

Principle I J 

States shall develop national law regarding liability and compensation for the victims 
of pollution and other environmental damage. States shall also cooperate in an 
expeditious and more determined manner to develop further international law regarding 
liability and compensation for adverse effects of environmental damage caused by 

activities within their jurisdiction or control to areas beyond their jurisdiction. 

Principle 14 

Scates should effectively cooper:;lte to discourage or prevent the relocation and transfer 
to other States of any activities and substances that cause seve re envi ronmental 
degradation or are found to be harmful to human health. 

Principle IS 

ln order to protect the environment, the precautionary approach shall be widely applied 

by States according co their capabilities. Where there are threats of serious or irre'9ersible 
damage, lack of full scientific certainty shall not be used as a reason for postponing 
cost-effective measures to prevent environmental degradation. 

Principle 16 

National authorities should endeavor to promote the internalization of environmental 
costs and the use of economic instruments, taking into account the approach that the 

polluter should in principle, bear the cost of pollution, with due regard to the public 
interest and without distorting international trade and investment. 

Principle 17 

Environmental impnct assessi:n~nt. as a national instrument shall be undertaken for 
proposed activities that are likely to haw 11 significant adverse impact on the environment 

and are subjecr to a decision of a competent n~cional authority. 

Principle 18 

States shall immediately notify other Scates .of any natural disasters or other emergencies 

that are likely to produce sudden harmful effects on the environment of those Scates. 
Every effort shall be made by the internatJunal comtnunity to help States so afflicted. 
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and'Managemcnt ' Principle I .9 

States shall provide prior and timely notification and relevant infonnation to potentially 
affected States on activities that may have a significant adverse transboundary 

environmental effect and shall consult with those States at an early stage and in good 
faith. 

Principle 2 0 

Women have a vital role in environ~ental management and development. Their full 
participation is therefore essential to achieve sustainable development. 

Principle 21 

The creativity, ideals and courage of the youth of the world should be mobilized to 
forge a global partnership tn order to achieve sustainable development and ensure a 

better future for all. 

Principle 22 

Indigenous people and their communities and other local communities have a vital 
role in enyironmental management and development because of their knowledge and 
traditional practices. States should recognize and duly support their identity, culture 

a.nd interests and enable their effective participation in the achievement of sustainable 

development. 

Principle 2 3 

The environment and natural resources of people under oppression, domination and 

occupation shall be_protected: 

Principle 2 4 

Warfare is inherently destrt.1ctive of sustainable development. States shall therefofe 
respect international law providing protection for the environment in times of armed 
conflict and cooperate in its further development, as necessary. 

Principle 2 S 

Peace, development and environmental protection are interdependent and indivisible. 

Principle 26-

Srates shall resolve all their environmental disputes peacefully and by appropriate means 

in accordance with the Charter of the United nations. 

Principle 27 

States and people sh~ii cooperate in good faith and in a spirit of partnership in the 
fulfillment of th~ principles embodied in this Declaration and in the further development 

of international law in the field of sustainable development. 



Earth Summit + S* 

Earth Summit of 1992 (Agenda 21) was a milestone in the promotion of sustainable 
development and environment. The nations of the world committed themselves to 

protect the environment and resource conservation for sustainable development both 
at national and global level. In 1997 UN convened a conference to assess the progress 

made in five years since Earth Summit of 1992; this conference being called as Earth 
Summit +5. The final document of Earth Summit +5 is a result of several rounds of 
negotiations among the representatives of various governments. The highlights of 
Summit +5 are: 

♦ The government acknowledged that global environment has continued to 

deteriorate since Earth Summit 1992 with increasing emissions of greenhouse 
gases and generating of more solid wastes. Also pollution and effluent treatment 
continue to be major problems. 

♦ Renew~ble resources like fresh water, forests, fish continue to be used at an 

unsustainable rate. 

On the positive side it is noted that: 

♦ World population is slowing. 

♦ Food protection is rising. 

♦ Life span has increased. 

At the same time, the number of poor is increasing and the gap between poor and rich 

has grown both within and between countries. 

Earth Summit +5 addressed itself the above concerns and the participating Governments 

took action on several fronts and agreed to the following; 

♦ Reconfirm the political commitment to sustainable development from all members 

of the international community, as well as from all major groups of civil society; 

♦ Reconfirm the financial commitments and targets for official devdopment 
assistance (ODA) made by industrialized countries at the Earth Summit, and call 
for intensified efforts to reverse the downward trend in ODA; 

♦ Establish an Intergovernmental Forum on Forests under the Commission on 
Sustainable Development t<:> continue policy dialogue on this issue, including 
more focused consideration of elements for a possible legal instrument; 

♦ Open. high-level Intergovernmental d ialogues on fresh water, and on ene1igy and 
transport, which will be taken up by the Commission on Sustainable Development 

at upcoming sessions; 

• Mak.ea stronger commitment at the global level of such issues as tourism, changing 

production and consumption patterns, and eco-efficiency; and 

Source: United Nation 
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and Management ♦ Set a more focused work programme for the Commission on sustainable 

Development through the year 2002, when the next General Assembly review 
will be held. 

Summit +5 was a step further in the direction of environmental protection, resource 
conservation and sustainable development. For the first time statements were heard at 

this summit by representatives of various governments, of 'Civil Society' as defined in 

Agenda 21 - this being women, children, youth, indigenous people, NGO's working on 
environment and development, government officials, trade unions, scientists, farmers 
and business and industry. 

Summit +5 carried out in-depth assessment of progress achieved since Rio Conference 

and laid further ground for future work. While there are broad areas of agreement 
about various environmental and development issues arrived as a result of intensive 
negotiations, there are areas of disagreement still remaining. 

Summary of Assessment of Progress since Rio Summit 
and Recommendations 

♦ The state of the global environment has continued to deteriorate. 

♦ The major groups have demonstrated committed action, reflecting grass-roots 

concern and involvement. • 

♦ Regrettably, official development assistance as a percentage of GNP has drastically 

declined. 

♦ Th_e five years since the Rio conference have witnessed an increase in the number 
of people living in absolute poverty. 

♦ Trade liberalization should be accompanied by enviJonmencal and resource 
management policies. Decisions on further liberalization of trade should take into 

account effects on sustainable development. 

♦ Despite progress, the decline of many fish stocks and rising marine pollution 

continue. 

♦ It is decided to continue the policy dialogue on forests through establishment of 

an Intergovernmental Forum. In developing countries, sharp increases in energy 
services are required to improve the standard of living of their growing populations. 
There is a need to encourage the reduction and gradual elimination of subsidies 

for energy production and consumption. 

♦ There is a need to accelerate the phasing-out of the use of leaded gasoline as 

soon as possible. 

♦ All financial commitments of Agenda 2 1 need to be urgently fulfilled. 

♦ Further studies should be undertaken for facilitating foreign private investment 
in developing countries and enhancing its contribution to sustainable development. 



• 
♦ 

There is an urgent need for developing countri.es to acquire greater access to 

environmentally sound technologies. 

The role of UNEP, as the principal United Nations body in the field of the 

environment, should be further enhanced. 

♦ Commission on Sustainable Development will continue to provide a central forum 

for urging further implementation ot Agenda 21 and for high-level policy debate 

on sustainable development. 

UNDP·Support to Environment Protection for lndla* 

The United Nations Development Programme (UNDP) plays a significant role in shaping an effective 

and unified UN response to today's development challenges. This role, which has been reiterated by 

Agenda 2 I - the Programme of Action adopted by Rio World Conference on Environment and 

Development In I 992. calls for a focus on problems of natural resource management and use through 

field level interventions, and v,111 facilitate informed decision-making al all levels in accordance with the 

UNDP mandate of sustainable human development. 

Environment Support Programme 

The Environment Support Programme for lndia under the UND-P/GOICCF-1 was signed on 5 September. 

1997. broad!Ycommitting UNDP grant assistance worth US$ 51 million. Several initiatives are already 

operational, covering a wide range of Issues from "Green ?.attng" of Indian Industry to environment 

management systems in the electronics sector: from small grants in the water sector in support of 

community level solutions which address chronic or acute \\13.!ef stress. safe disposal of human and 

Industrial wastes and inadeQ.!.lale irrigation facilities or environmental degradation to manufacture and 

use of natural dyes and the establishment of a common effiuenl (reatment plant in the Calcutta Leather 

Complex. 

Other initiatives are from setting up of a Centre for Marrne Environmental Education to providing 

management support to wildlife 'Protected Areas', development of envlronment-friend!Y 'Neem' based 

pesticides and conservation of medicinal plants. Other dforts wlll 'rate' municipal services: address 

areas such as the recycling of marble slurry. solid waste management and sustainable management of 

hospital waste; support protecHon of the endangered Olive Ridley turtles: explore wetland Inventory 

using modern spatlal technologies: and implement agro-foreslry packages through women and youth 
l~UI lfl [4)LCI 11 .)LdlO d11u 111 u 1c. uu\.1 l 11rr..-51vta.:, v , 1'41a.>,,1c.a11+ "'"''"'"ru' u1,u .... u,,uu, y"t''"'· •. , v.•• .. , • ..,,_"" t""'"......, 

..,L, _--------. ..... ,,ill ...... ~L .,., ..,.a.""',...""'"'"'♦ °' ...lorot"'lt.-..-,li,,A,.f #•h\.P\.u~hl.r:,, PnPrCt\i ~ /<"tPm~ 
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En~roomcnt ~!>'sis 
and Managcf!ICIII The focus of the programme 1s lhe provision of energy for sustainable people centred development In 

the chosen areas. In addition to pilot testing energy systems. the programme will also aim to providing 

energy services to support education. health and income generating activities. Community ownership 

as well as the active participation of women and women's groups will be key features. 

Global Environment Facility 

UNDP's environment mission in India, as in other countries. is heightened by its role as joint 

implementing agen9 in the Global Environment Facili~ (GEF). and in managing the GEF Small Grants 

Programme. The GEF is a tripartite partnership of UNDP. the World Bank and the UN Environment 

Programme (UNEP) to help protect four crucial areas of the global environment - bio-diversio/, climate 

change. oceans and international waters and ozone depletion. 

Within the GEF. the particular emphasis of UNDP is ensuring the development and management of 

capacity building programmes, and technical assistance projects. In addition. UNDP manages the 

Small Grants Programme on behalf of the GEF. India Is eligible for funding under all GEF focal areas 

except the ozone depletion as these are addressed through the Montreal Protocol. As of May, 1999, 

under the UNDP-GEF portfolio, a total of US$ 40 million has been programmed for India. In addition, 

the Government of India and other participating institutions have contributed about US$ 40 million lo­

kind to these projects. which makes the total UNDP-GEF portf~lio in India worth around US$ 80 

million. India is the second largest recipient of GEF funding, and there have so far been seven 

operational projects, five medium scale projects. six preparatory phase projects. twenty four small 

grant proIects. Several proJects arc fn the plpcline covering the focal areas of bio-<livcrsi!)', climate 

change and international waters. 

The UNDP-GEF programme In India Is a diverse and varied portfolio comprising projects that are 

envlronmental!Y, socially. and flnancial!Y sustainable. The projects are country driven. based on national 

priorities and are designed to support the etTorts of the Government to promote sustainable development. 

One effort is helping to optimize small ~del resources in the hil!Y regions of India. Another one has 

successful!)' used the high rate bio-methanalion process to extract energy from waste. Two concrete 

projects will strengthen the management of the Gulf of Mannar marine biosphere reserve and the 

Andaman and Nicobar coral reef ecosystems. Other initiatives are addressing coal bed methane 

capture and uUl!zatlon. fuel cell bus development. biomass energy for rural areas and the conservation 

and sustainable management of dryland and wetland bio-diverslty. 

The UNDP-GEF programme in India also has a grassroots out-reach through its funding of initiatives by 

non-governmental organizations (NGOs), communio/•based organizations and local community groups 

for grassroots based environment programmes. Under the UNDP-GEF- Small Grants Programme 

(SGP-Phase I). twenty four projects across the country have been funded to the tune of US$ 300,000. 

Encouraged by the success and response (o the Orsi phase of this programme, a second phase has been 

approved in which thirteen projects have already been ldcnUfled for support to the tune of US$ 

200,000. The second phase Is set to mobilize resources from bilate.ral development partners. US$ 

S00.000 from GEF and USS 700.000 from UN DP/India CCF-I resources. 

Montreal Protocol - India 

The details of Mont real Protocol are discussed in Chapter V of this book. 

Contd. .. 



Reanzing the dangers of ozone layer depletion. governments adopted the Vienna Convention on 

Protection of the Ozone Layer ( 198S); Lhe Montreal Protocol on Substances that Deplete the Ozone 

Layer ( 1987); the amendments to the Montreal Protocol in London ( 1990), Copenhagen ( 1992) and 

Vienna ( 1995). By 31 March. 1996, I 5 S countries had ratified the Montreal Protocol. India ratified 

the Montreal Protocol in /une .I 992. The Protocol sets out the time schedule for freeze and reduction 

of Ozone Depleting Substances (ODS) or "controlled substances". The protocol reQ.Uires all Parties to 

ban exports and imports of controlled substances from and to non-Parties. Developed countries 

eliminated halons consumption as of I ll!_nuary, 1994 and chloro-nuoro-carbon (CFC) consumption as 

of 1 lanua,y. 1996. Developing countries have a grace period and must complete their phase out by I 

fanuary. 20 I 0. though several countries will have reached the target much before this date, 

A Multilateral Fund was established by the Parties to the Montreal Protocol to assist developing 

countries in meeting the control measures as specified in the Protocol. UNDP Is assisting several 

developing countries to access funds under the Protocol and implement national programmes to phase 

out CFCs. halons and other ODS. The main areas of UNDP support arc : (a) national country programme 

formulation; (b) technical training and demonstration projects; (c) institutional strengthening and national 

capacl~ building; and (d) technology transfer investment projects. 

The Ministry of Environment & Forests (MEF) is the coordinating agency in India for all matters relating 

to the Montreal Protocol. The MEF. Ozone Cell, as the lead national agency. prepared the Country 

Programme with UNDP assistance. In ear~ lune. 1993, the Ozone Cell constituted six industry 

groups representing the aerosol, foams, halons, refrigeration It-air-conditioning. solvents and chemical 

producer sectors. These sectoral groups generated da~. action plans, strategies and estimated cost for 

phasing out ODS in their respective sectors. The net incremental cost for the total phase out of ODS 

in the India Country Programme has been estimated at $ 1.964 million. In addition to these costs 

which could be covered by the Fund, there are other costs that will have to be covered by the country 

or by the industries themselves. 

UNDP has been assigned primary responsibili~ for the foam sector in India as well as technical 

assistance in ~alons. It has also been asked to help design and Implement smaller aerosol and umbrella 

commercial refrigeration projects for the small-scale sector. 

As of May, 1999. UNDP/lndla has received assistance worth US$ 13. I ml Ilion (76 projecls) to phase 

out 1628 tons of CFCs in the field of foam, halons and aerosol sectors. Out of 76 projects. 18 projects 

have already been commissioned. 

The Government of India has taken the following policy inltlaHvcs for the implementation of the 

Montreal Protocol in India : 

I . Full exemption from payment of custom,s/excise_duties on goods reQuired to implement.ODS 

phaseout projects funded by the Mullllateral Fund and on sfmilar goods reQulrcd for selling up 

of new capacities with a non-ODS technologies; 

2. Ban on Onance/re-llnance from financial institutions and commercial banks for investments 

Involving ODS technologies. 

3. Ban on imports/exports of ODS from/to countries not paro/ l_o the: Montreal Protocol: 

Contd .. 
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and Management 4. Compulsory licensing of imports/exports of ODS from/to countries paro/ to the MontrealProtocol; 

5. Ban on exports of CFCs to developed countries: 

Regulations on ODS phaseout are in an advanced stage of being finalized. 

·capacity 21" Initiative 

The "Capaci~ 2 I • initiative of UNDP - a .~mall fund set up post Rio to support' capacity-building 

Initiative under Agenda 2 I , places considerable emphasis on the need for sustainable development to 

be a central component of national development practices. India's ongoing Capacity 2 1 exercise In 

natural resources accounting. rooted in the Indira Gandhi Institute of Development Research, Mumbai 

is a good example of the imaginative way in which capacity strengthening projects can be approached 

in four major areas -air ~al~ water Q!.lali~ community land regeneration and bio-diversity conservation. 

--------.. ..t••••••J••4iil•HJ .. --------

1. Give salient features of UN conference on Human Environment. 

2. What was the emphasis of the UN General Ass~mbly Resolutipn of 1972? 

. 3. State the objectives of Earth Summit 1992. 

4. Write a note on Earth Summit +5. 

5. Give a brief account ofUNDP support to Environment Protection to India. 
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India's Efforts for Environmental 
Protection and Public Policy 

LE AR NIN G O BJECTIVES 

After re-Jding this unit you should appreciate the following: 

D 4.1 Introduction 

D 4.2 Constitutional Provision 

D 4.3 National Committee on Environment Planning and Coordination 

D 4.4 Tiwari Commin� on Environment 

□ 4.5 National Committee on Environment
Planning

D 4.6Environment Protection Act 

D 4.7 The Seventh and the Eighth Plan 

□ 4.8 Policy Statement on Environment and
De11elopmenr

D          4.9 Certain Specific dircaioN Towards Sustainablr Dew.lopment and 

Environment 

0 4.10 Vehicle Exhaust 

□ 4.11 Thermal Planr.s

0 4.12 Measure for Abatement of Pollution in Rivers 

0 4.13 Project Tigu 

□ 4.14 Public Policy and PILS

4.1 INTRODUCTION 

Besides being historically and culturally respectful to environment, India did 

recognize and visualize the significance of environmental protection and resource 

conservation before the first International meet on Environment. The Stockholm 

Conference on Human Environment was convened by UN in 1972 whereas lnd_ia's 
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andManagcment Fourth Plan (1969�74) document clearly lays down the following: 

''Planning for harmonious development recognizes the unity of nature and man. Such 

planning is possible only on the basis of a comprehensive appraisal of environmental 

issues. There are instances in which timely, specialized advice on environmental aspects 

could have helped in project-design and in averting subsequent adverse effect on the 

environment leading to loss of invested resources. It is necessary, therefore, to introduce 

the environmental aspect into our planning and development", 

4.2 CONSTITUTIONAL PROVISION 

Within five years of the Stockholm Conference, India amended its Constitution (The 

42nd Constitutional amendment 1976) to include "Environment Protection" as a 

constitutional obligation. Article 48A lays down: 

"The State shall endeavour to protect and improve the environment and to safeguard 

the forest and wildlife of the coun,try", 

Article 5 lA relates to fundamental duty. This article runs: 

"It shall be the duty of every citi�n of India to protect and improve the natural 

environment including forests, lakes, rivers and wildlife and to have compassion for 

living creatures." 

4.3 NATIONAL COMMITTEE ON ENVIRONMENT 

PLANNING AND COORDINATION 

Soon after the Stockholm conference, India set up a National Committee on 

Environment Planning and Coordination (NCEPC). This committee was concerned 

with issues relating to appraisal of development projects, human settlements planning, 

survey of eco-systems, like wetland, and spre.a d of environment education. 

4.4TIWARI COMMITTEE ON ENVIRONMENT 

In 1980, Government oflndia appointed Tiwari Committee, to make recommendation 

on environmental issues. The committee recommended the following: 

( a) Comprehensive reviews and reformation of some Central and State Acts (such as
the Insecticides Act, 1968; the Water{Prevention and Control of Pollution) Act,
1974: and the India Forest Act, (1927)

(b) New legislation for areas of actjon q.ot covered by the present laws (such as those
concerning toxic substances). 

( c) The introduction of "Environment Protection" in the Concurrent List of the

Seventh Schedule.

\ 



The Committee, inter alia, recommended for the establishment of a separate Department 
of Environment. Accepting the recommendations, Department of Environment was set 
up on November 1, 1980 by the Government, assigning it the following functions: 

( a) To act as nodal agency for environmental protection and eco-developme n t in the
countty.

( b) To cany out environmental appraisal of development projects through other
ministries/agencies as well as directly.

( c) To have administrative responsibility for,

l. Pollution monitoring and regulation.

2. Conservation of critical eco-systems de£ignated as Biosphere Reserves.

3. Conservation of marine ecc>system

4.5 NATIONAL COMMITTEE ON ENVIRONMENT 

PLANNING 

The NCEPC was replaced by a National Committee on Environment Planning, with 
the following functions; 

(a) Preparation of an annual "Stare of Environment Report" for the country.

(h) - Establishing an Environmental lnformation and Communication System to
propagate environmental awareness through the mass media.

( c ) To sporu;or environmental research. 

( d) Arranging puhlic-hearings or conferences on issues of environmental concerns.

The word "Environment" is used in its widest sense. It means all the external 
environmental conditions and factors affecting human, animal and plants. (External 
factors include, climate, water, noise, temperature, soil, ere.) And the State is 
empowered to take effective steps to improve environmental factors. 

4.6 ENVIRONMENT PROTECTION ACT 

At the Stockholm Conference, the then Prime Minister, Mrs. Indira Gandhi said: 

" ...... extreme forms in which questions of population or environmental pollution are 
posed, obscure the total view of political, economic and social situations ...... It is sad 
that in country after countty, progres.s should become synonymous with an assault on 
nature ...... Among the rest of mankind, we in India - inspite of fuhoka - have been 
guilty of wanron disregard for the courses of our sustenance". 

India also emharked on several legislative measures for the protection of environment 
and for maintaining ecological balance. These were: The Water (Prevention and Control 
of Pollution) Act, 1974, Forest (Conservation) Act, 1980, Air (Prevention and Control 
of Pollution) Act, 1981. These enactments were amended from time to time to make 
them more effective. 
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and Management Another significant step was setting up of independent Ministry of Environment and 

Forest at the Central Government level in 1985. 

4.6 Environment Protection Act 1986 

Till 1980's, emphasis seems to have been chieHy to prevent and control pollution. ln 
1986 the Government of India passed a comprehensive Environment Protection, Act, 

(1986) as an aftermath of Bh0p�J trngedy of 1984 to cover many aspects other than, 
prevention and control of pollution given below. 

The Environment Protection Act(] 986) was passed for the protection of environment, 
regulation of discharge of pollutants, handling of hazardous substances, speedy response 
in the event of accidenrs threatening environment and deterrent punishment to those 

who endanger human environment, safety and health. 

It has been claimed that: 

(a) This Act is not only for protection of environment but it is also more effective and
bold measure to tackle the problem of pollution as compared to all the previous
laws in this regard. Under this Act, the Central Government has been empowered
to take all appropriate measures to establish an effective machinery to achieve.
the objectives of Act.

(b) The Act enables the Central Government to "take all such measures as it deems
necessary or expedient for the purpose of protecting and improving the quality of
the environment and preventing, controlling and abetting environmental pollution.
The Central Government is also empowered to constitute an authority for
exercising the power vested in it and to frame rules for that purpose.

( c) The Act has adopted a new position with regard to the question of locus standi so
that now even a citizen has the right to approach a Court, provided he has given
notice of not less than 60 days of the alleged environmental offence and his intention
to make a complaint to the Central GCNernment or the competent authority.

(d) The Act strengthens the penal provisions. The maximum penalties for
contravention of the Act has been increased to imprisonment upto five years or
fine upto one lakh rupees ur buth. lf, the failure or contravention continues beyond

a period of one year after the date of conviction, the offender shall be punishable
with imprisonment for a term which may extend to seveh years.

( e) The Government has been giveh the powers to collect samples of air, water, soil
or other substances as evidence at the offences under the Act.

( f) The Act applies ro the pollutk>n generated by the Government agencies as well
and where an offence under this Act has been committed by any department of
Government, the H<!ad of the Department shall be deemed to be guilty of the
offence and liable for actio;n under the Act unless he proves that the offence was
committed without his knowledge to the commission of such offence.



(g) A special procedure can be prescribed for handling hazardous substances and no
person can handle such substances except in accordance with procedure.

(h) The Central Government has been vested with powers of entering and inspecting
any place through any person or agency authorized by it.

( i) The Act also authorizes the Central Government to issue direction for the closure,
prohibition or regulation of any industry, operation or process. It also authorises
the Central government to stop or regulate the supply of electricity or water or
any other service directly without obtaining a Court order.

Some people are critical of the Act as they feel that: 

"The present Act was enacted to bridge the gaps in the existing legislation on this 
subject, since the existing laws generally focus on specific types of pollution or on 
specific categories of hazardous subscances. Yet some major areas of environmental 
hazards are not covered. There are uncovered gaps in areas of major environmencal 
hazards. There are inadequate linkages in handling matters of industrial and 
environmencal safety. Control mechanisms to guard against build up of hazardous 
substances, especially new chemicals, in the environment, are weak. Because of a 
multiplicity of regulatory agencies, there is a need for an authority which can assume 
the lead role for studying, planning and implementing long-term requirements of 
environmental safety and to give direction to, and coordinate, a system of speedy and 
adequate response to emergency situation threatening the environment." 

If the authority contemplated by the Central Government continues to be the existing 
Pollution Control Boards then it is feared that the entire exercise may not yield results. 
This is so because the Pollution Control Boards (CPCB) till now seem to have adopted 
a soft line vis-a-vis the industry and prefer to be persuasive rather than punitive. 

It may be pointed out that oflate various agencies including CPC& have become more 
stringent and have recommended strong actions agairut those who violate the act. 

4.7 THE SEVENTH AND THE EIGHTH PLAN 

The seventh Plan lays down well defined strategy for environment protection. This 
strategy is the result of realization that environment and natural resources, represent 
the most fundamental building blocks for national development and social well-being. 
The strategies that are laid down in the Seventh Plan, to achieve substantial development 
in harmony with environment are: 

(a) The nation's planning for economic growth and social well-being in each sector
must always take note of the need to protect environmental resources, and wherever
possible, must work to secure improvement in environment quality.

( b) The primary responsibility for environmental protection must rest with each sectoral
authority (Ministry, Department, Development Agency, Corporate Body,
Municipal Council, Village Panchayat, etc.) which would have to take account
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(t) 

(d) 

of environmental concerns in policies, plans, programmes, projects and legislation 
that come under their purview. 

Environmental management must be integral to all development activities. It 

should form an important element in the criteria for setting development targets 
and assessing plan perfortnance in all sectors. 

The Department of Environment at the centre, and its counterparts at the state 
level would essentially setve as catalysts to promote environmentally sound national 

development through provision of management information; technical expertise, 
monitoring, research and administrative support, and wherever possible limited 

financial assistance. 

( e) The prime responsibility with regard to the environment would rest with the various 

implementing authorities for development programmes and with the community. 
For this, environmental education and awareness building is crucial. 

( f) Environmental planning, protection and improvement requires a coordinated, 

highly decentralized approach involving the cooperation and active participation 
of every segment of the society. 

The Seventh Five Year Plan's main component in regard to environment protection 

are: 

(a) Pollution monitoring and c;::ontrol. 

(b) Environmental impact assessment. 

( c) Resource conservation. 

( d) Eco-development. 

( e) Environmental research promotion. 

( f) Environmental education, training and awareness. 

( g) Environmental information. 

( h) Coordination and liaison with State Governmenr/U nion Territories. 

( i) Environmental poliq, and law. 

(j) lnternational'cooperation. 

(k) Strengthenii:1g of the organisation strucrure. 

(Seventh Five Year Plan Draft, 387). 

Eighth Plan 

Eighth Year Plan further strengthened the Environmental policies. In the Eighth Plan 
allocation of funds for the protection of environment were increased and a state-wise 

allocation was formulated. 



The Government of India set up a cell to ensure effective implementation of anti­

pollution measures and measures for the protection of environment. India embarked in 

a big way in the direction of protection of environment in launching new programmes. 

Noteworthy are the project for deaning rivers, of which biggest project relate to cleaning 

of Ganga and Jamuna. India has also embarked on the project of afforestation. India 

became signatory to Earth Summit 1992. 

4.8 POLICY STATEMENT ON ENVIRONMENT 
AND 

DEVELOPMENT 

Polley Statement 

immediately after the Earth Summit (1992) India has taken several steps in the 
direction of conservation of environment and development in harmony with 
environment. The National Conservation Strategy and Policy Statement on 

Environment and Development is a step in that direction. It enviliages the need for 
laying down the guidelines that will help to weave environmental considerations 
into the fabric of national life and development process. It is an expression of 
commitment for reorienting policies and action in unison with the environmental 
perspective. 

The Preamble 

The Preamble of National Conservation Strategy and Policy Statement states "that the 
survival and well-being of a nation depend on sustainable development. It is a process 

of social and economic betterment that satisfies the needs and values of all interest 

groups without foreclosing future options.To this end, we must ensure that the demand 

on the environment from which we derive our sustenance, does not exceed its carrying 

capacity for the present as well as future generations. Over the years, there has been 

progressive pressure on the environment and the natural resources, the alarming 

consequences of which are becoming evident in increasing proponions. These 

consequences detract from the gains of development and worsen the standard of living 

of the poor who are directly dependent on natural resources. It is in this context that 

we need to g ive a new thrust towards conservation and sustainable development." 

The key words are conservation and sustainable development. 

Laws 

The Policy Statement notes that in the direction of framing legal and instirutional 

framework adequate responses have been made. Thus, the following enactments/ 

amendments/regulations to existing Aro have been made. 

t The Wildlife (Protection) Act, 1972, amended in 1983, 1986 and 1991. 

t The Water (Prevention and Control of Pollution) Act, 1974, amended in 1988. 
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The Wa(er (Prevention anJ Control of Pollution) Cess Act, 1977, amended in 
1991. 

The Forest (Conservaaon) Act, 1980, amended in 1988 . 

The Air (Prevention and Co ntrol of Pollution) Act. 1981, amended in 1988 . 

The Environment (Protection) Act, 1986 . 

The Motor Vehicle Act, 1938, amended in 1988 . 

The Public. Uability [nsurance Act, 1991. 

A notification on Coasrnl Regulation Zone, 1991, amended in 1994 & 1997 . 

Environmental Impact Asses1-ment Notification in 1994 . 

Eco Mark Notifkot ion, 1994 . 

Environmental Audit Notification . 

Public Hearing Notification, 1997. 

National Environ m, nral Appellate Authority, 1997 . 

Coastal Zone Man::igemenc Authority, 1998 . 

I mportant I nsti tut ions Related to 
Environment al Is sues 

T he following institutlons have been created: 

♦ Ministry of Environment and Forests. 

♦ Departmen t of Science and Technology. 

♦ Department of Agriculture and Cooperation. 

♦ Department of 8iotcchnol,,gy. 

♦ Department of Ocean Development. 

♦ Department of Spac:e. 

♦ Department of Non-Conventional Energy Sources. 

♦ Energy Management Ccntrl!. 

In addition, f".>tlowing Agencies have been created: 

♦ Central Pollution Control Board and State Pollution Control Boards. 

♦ Indian Council of Forestry Research and Education with specialised institutions 
for research in arid zone, forestry, moist and deciduous forests, wood technology, 

genetics and tree bteeding. 

♦ Forest Research Institute (FRI). 



• Forest Survey of India (FSl) ahd the Wildlife lnsritute of India (WII) in addition 

to the existing organizations like Botanical Survey of India (BSI) and Zoological 

Survey of India (ZS!). 

♦ National Environmental Engineering Research Institute (NEERI). 

♦ National Wastelands Development Board. 

♦ National Museum of Natural History. 

♦ Centre for Environmental Education. 

♦ Wad ia Institute of Himalayan Geology. 

The Patents and In tellectual Property Righ t (IP R) 

Under patent law, which is developing rapidly, plant t issues, pla:imid, cyto11lasm, enzyme, 

or pro tein ca n be patented and, thus, reserved for exclu~ivc IJ:-l· . Patent law 

acknowledges neither the farmer's privilege nor free access to patet\tt:d inventions for 

the purpose of creatio n. Multinational corporationi. m the chemic.nl, petroleu m and 

pharmaceutical sector, which h ave a prime interest in th e deve lopment of 
bio technologies, have organiied themselves within the International Chamber of 

Commerce to draw up their demands in legal form. They claim that rights under the 

UPOV Convention do not guarantee sufficient remuneration for biotechnological 

innovations and ask that patents should be permitted for all forms ofliving matter, from 

the gene fragment to species and genera. 

Countries like the US whi.ch are under enormous pressure from commercial interests 

are modifying their existing patent laws through regul:\toty, administrative and judicial 

decisions. Cary Fowler points out to the dangers ahead: "New microorganisms are bein~ 

redefined so that they are not longer considered products of nature (and thus excludable 

from many patent laws), but as produces of human inventiveness". 

The overall result is that genetic resources of the S uth nre normaUy freely available 

without charge, while those based on So11thern genetic resources but developed in the 

North are becoming subject to monopoly control by private companies. Northern 

countries are not only putting enormous political pressure o n developing countries to 

accept uniform patent laws through GATI and o ther mechanisms, they are also refusing 

to make clear commitments to developing countries on access to biotechnology and 

other associated technologies. 

UNEP's executive director Most-afa Tolba was constrained to point out at the second 

session of the ad hoc working group ofl~ga] and technkal experts on bio logical diversity. 

He stated, "there is a continuous argument in internauonal fora that because technology 

patents are held by private firms, governments cannot, in view of current international 

treaties, dictate to the private sector policie5 regardinj.t transfer of patented technologies. 

0 By the same token, areas rich in biodiversity are ffil1SdV in private banJs, If governments 

of developing countries are expected to convince land owners to participatt! in the 

49 
India's Efforts for 

Environmental 
Protection and 

Public Polley 



so 
Envtronmcnl Ana!)'sls 
and Management implementation of provisions of the (proposed biodiversity) convention that requires 

access to biological resources, then it is certainly not asking the impossible of 

industrialised countries to persuade their private sector to act in a similar way. 

Not surprisingly, in the UNEP - sponsored biodiversity convention negotiations, many 

· Third World governments which have signed the International Undertaking on Plant

Genetic Resoi,n:ces are beginning to reject the common heritage and free access system

altogether. Nowadays, there is free access to genetic resources, without payment, all

over the world, except in the case of private collections. But in a recent meeting in
Nairobi, the working group of le.gal and technical experts concluded "that the heritage
of mankind should nor. be included in the convention", and that "it was largely agreed

that accessibility to biological diversity should be based on mutual agreement between

countries. Several countties objected to the concept of free access as such : .... " The 

Malaysians, for instance, insist on the 'user pays principle'. 

Other Efforts 

The task before us would be daunting if it were not for the many positive factors that 

are emerging in respect of environmental protection. These include (i) people's 

movements to conserve their own environment, (ii) role of judicial)', (iii) greater efforts 

of media for environmental issues and (iv) spread of environmental awareness among 

children and youth. 

To sum up, it is up to us, as State and Citizens, to undertake development process in 

keeping with our heritage and the ttaditional conservation ethos in harmony 'With the 
environmental imperatives of this land .. 

4.9 CERTAIN SPECIFIC DIRECT'IONS TOWARDS

SUSTAINABLE 

DEVELOPMENT' AND ENVIRONMENT 

Many other programmes have been undertaken by the Government to prevent damage 

to environment. These are: 

Afforestation 

National Afforestation and Eco-development Board has been set up to promote 

afforestation. During 1993, it is claimed that two million hectares ofland was brought 

under afforestation. 

The Eco T �sk Force has been constituted to work in environmentally degraded areas. 

This scheme has been specially conceived to use the services of ex-servicemen. The 

Government is also hoping that once global funds become available to implement 

Agenda 21, new afforestation schemes can be initiated. 

Regulation for Polluting Industries 

The Ministry of Environment and Forests has identified 17 most polluting industries 

and asked them to install pollution control equipment or face punitive action 

including 



closure. The 17 industries declared as most polluting are: sugar, fertilizer, cement, 

distillery, aluminum, petrochemicals, thermal power, caustic soda, oil refineries, 

ranneries, copper smelters, zinc smelters, Iron and steel, pulp and paper, dye and dye 

intermediates, pesticides and pharmaceuticals. 

Publlc Llablllty Insurance Act 1991 and 
Environment Relief Fund 

In the wake uf the Oleum Gas leak case in which the Supreme Court awarded 

compensation to the victims of the O!eum Gas leak from a Delhi plant of the Delhi 

Cloth Mills, the Public Liability Insurance Act, 1991 was passed. The Act provides for 

public liability insurance for the purpose of providing immediate relief to persons affected 

by accident occurring while handling any hazardous sub.stance. The Act was amended 

in 1992 to enlarge the meaning of the accident. Accordingly, accident means an 

accident involving a fortuitous, or sudden or unintended occurrence while handling 

any hazardous substance resulting in continuous or intermittent or repeated exposure 

to death of, or injury to, any per&Oll or damage to any property but does not include an 

accident by reason only of war or radiation activity. The insurance policy ro be taken 

by the owner dealing with hazardous sub.seance shall not be less than the amount of the 

paid up capital of the undertaking. 

The most importanr aspect of the amendment is the establishmenr of Environment 

Relief Fund by the Central Government. 

Water Cess 

The increase in the Cess of those industries which consume excess water for discharge 

of those effluents which are in access of standards, has been stipulated. 

4.10 VEHICLE EXHAUST

Automobiles are responsible for the greatest air and noise pollution in big cities. Now 

lead free petrol is used in vehicles plying in big cities. The manufactures of automobiles 

have been told to stop manufacturing two stroke engines. The compulsory pollution 

check on vehicles has been introduced in Delhi and other big cities. The public buses 

would soon run on CNG which is eco-friendly. 

4.11 THERMAL PLANTS 

Our thermal power plants are great source of pollution. They produce fly ash and other 
paniculate material in the surrounding areas .. We have been talking of making bricks 

out of fly ash for almost a decade bur not much success has been achieved. Most plants 

have been asked to install treatment plants but only some have adopted system for 
collection of dry fly ash for its utilization. 
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4.12 MEASURE  

R1 VE R,S. 

FOR ABATEMENT OF POLLUTION IN

The,9ovemment has come out with schemes for cleaning the Ganga, Yamuna and 
Gomti.· For Ganga this is stipulated as the second phase of the Ganga Action Plan. 
Under the Scheme, sewage and industrial effluent treatment plants are to be instaUed 
in 15 towns long these rivers. The Damodar river is yet another highly polluted river. A 
project for cleaning that river is also in offing. The Government of India is visualizing 
a plan for making pollution free 18 major riv�rs under a comprehensive National River 
Action Plan. 

4.13 PROJECT TIGER 

Human interfe�ence and habitat loss are the major causes for the fate of vanishing 
tiger. The largest number of living tigers are in £ndia and the whole world looks upon 
India for the preservation of this animal. Under the Wild Life Protection Act hunting 
of all wild life species other than vermin and those damaging the habitat of wild animals 
has been proMbited and a Cen·tral Zoo Authority has been created. 

A review of Project Tiger was launched in 1972. It revealed that in 1972, there were 
about 168 tigers in reserves. ln mid-eighties number rose to 1121 in 17 reserves and in 
1993 the number was 1327 tigeFs in 79 Feserves. 

According to a review of the "Project Tiger 1993", what has happened is that on account 
of shortage of prey and harsh environment conditions the tiger would disappear and 
unless suitable measures are taken urgently it might disappear for ever from the 
Sundarban, which are ideal habitat for tiger. Disappearance of tiger would disturb the 
delicate ecosystem. Excessive felling of trees along the banks of the rivers has resulted 
in the shortage of food for tiger. 

4.14 PUBLIC POLICY AND P1LS 

Present system of decision making in many countries tends to separate economic, social 
and environmental matters at policy level and planning. This is not desirable practice 
and can he hindrance for sustainable development. Environmental policies have to be 
placed at the centre of economic and political decision making if sustainable 
development is to be achieved. In recent years government has begun to make changes 
in the instirutionalstrucrure for incorporating environmental considerations in decisions 
relating to economic, social, agricultural, trade, transport and other policies. New forms 
of dial.ogues are being developed for formulating better public policies for 'protecting 
environment and resources. The responsibility for developing a sound public policy for 
environment protection and resource conservation lies however, with the Government. 

How Is public pollcy formed? 

In a democratic country (India, USA, UK, etc.) public. policy· is determined through 
political process in which there is direct or indirect participation of citizens. Thus 



environmental_protection can be ach ieved through public policies. Public polic.ie-s also 
determine many other activities. Public policies for example can alter the market 
behaviour. 

Public policy is a specific course of action taken collectively for specific problems of 

public concern that reflect interest of society or a particular segment of society. The 

manner in which any problem of the society gets into the agenda of public policy is not 
simple. The methods by which a public policy is fo rmulated are: 

( i) through legislation; 

(ii) through ordinance issued by the President of India; 

(iii) through the decisions handed down by the Supreme Court or High Courts. 

A legislation arises from the decision of elected bodies like Parliament or State 

Assemblies. invariably, the public opin ion often gets translated into legislation/ 
regulations. Also, the pressure groups play important part in the enactment of laws. It 

is therefore important to underscore the point that in a democratic serup citizens can 
express their concerns about their living conditions - health , safety - both at work 
place and at home that are affected by environment It is possible that different citizen 

groups may have different interests but sound public policy takes into consideration 
those which are of common concern. These may even clash with individual interests. 

The environmental issues like the need for clean air and water are above personal 
interests. It must be born in mind that In democracy no single group or person gees 

everything of what it wants and yet everyone gets something of what they want. Another 
point to be born in mind is that in a democratic set up a group or groups can achieve 
what an individual may not be able to do. F_urther, once a common objective has been 

accepted as a part of public policy, then its implementation becomes easy. 

In our country, a significant step was undertaken when environmental litigation was 
permitted by the courts as a fundamental right of citizens. Also, the concept of Public 
Interest Litigation (PIL) was introduced for the first time in a Supreme Court judgement 
against a municipality. The judgement recognized PIL as a constitutional obligation of 
the courts. In another judgement the Apex· court wenr. a step further stating chat 

"procedure being merely handmaiden of justice, it should not stand in the way of 
access to justice to the weaker sections of Indian humanity and therefore where the 

poor and disadvantaged are conceme-d ..... this court will nor insist on regular writ 
petition and even letter addressed by a pubUc spirited individual or a social action 
group acting pro bona publico would suffice to invite the jurisdiction of this court". As 
a result the courts have been admitting large number of environm.ental cases. Some of 
the judges bearing such cases have given landmark judgements and have been called 
as green judges. Also, some of the lawyers have been called as Environment activists. 
The first landmark judgement of Supreme Court was delivered in 1985 when on the 

'basisof PIL, the court directed the U.P. Government to stop limestone quarrying in the 

sub-Himalayan hills of Dehradun district. It is not only in India that PIL have brought 
many environmental issues before the courts and got them settled but in many other 
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issues ·of environmental concerns. 

The citizens all over the world are becoming concerned about their rights for clean air 

and water. Environmental Pressure Groups exist all over the world. They adopt peaceful 
as well as agitational methods. Chipko movemen~ in India is a proof of people's concern 

about balance in ecosystem when in 1973 they embraced the trees to prevent their 
felling by the government-

PIL 

Supreme Court on case of vehlcular emission 

A very significant judgement was delivered by the Supreme Court of India on April 24, 1999. The 

court ordered a ban on registration of private, non commercial vehicles without Euro-II emission norms 

in the National Capital region (NCR) from April I , 2000 to check vehicular pollution. The three 1udge 

bench headed by the Honourable Chief Justice, AS. Anand, however, permitted the registration of on!}' 

1500 dleSel and petrol vehicles a month from June I. 1999 till March 3 I, 2000 if these conformed to 

Euro-I emission norms. As reported In llmes of India of April 30. 1999. this judgement would force the 

auto Industry in lndla to adopt Euro-II norms In the next eleven months as against 2005 as notified 

earlier~ the Central Government. The counsel for Mercedes and Toyota claimed in the court that their 

cars conform to Euro-II emission norms ~ le TElCO said that Its new car, lndtca would be able to meet 

these standards by the end of year. The judgement says that 1500 vehicles (250 diesel + 1250 petrol 

driven) ~ lch shall conform to Euro-I standard may be registered tfll June I • 1999 on first come 0rst 

serve basis. After 2000 no vehicle will be registered unless It conforms to Euro-II norms. The counsel 

for MaruU Udyog Ltd. (MUL) which produces 8096 of vehicles pleaded that the orders of the court 

should on!Y be passed after hearing Views of MUL. The court permitted that Union government may 

seek modtncatlons or variation of April 29. 1999 order on the basis of data which would be flied on an 

affidavit of a responsible officer. 

----- ---11111'.iltiiiMM•J•i•iliei@J .. --------

1. What are the provisions for the protection of environment in the Indian 

Constitution? 

2. What were the suggestions of Tiwari Committee on pollution control measures 

and agencies? 

3. What are main Indian enactments for the protection of environment? 

4. Give objectives of the Environment (Protection) Act, 1986? 

5. What are the Seventh Plan recommendations on Environmental Protection? 

6. India's new policy directions are that development should be in conformity with 

environment. Outline briefly this policy. 

7. 'What is policy direction on afforestat1on? 
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LEARNIN G OBJECTIVES 

After reading tb� unit you should appreciate the following: 

□ 5.1 Introduction

□ 5.2 Global Wanning

□ 5.3 Effects of Global Wanning

□ 5.4 How to C.Ombat G \oba\ Wanning

□ 5.5 Orone Depletion

□ 5.6 The Monrreal Protocol

□ 5.7 Montreal Protocol Amended

□ 5.8 Implementation Problems

□ 5.9 The Developing Counnil'.5 Scenario

□ 5.10 Ind fa Faces Tough Negotiacioru on CFC

5.1 INTRODUCTION 

Environmental problems like Air, Water and 4nd pollution or municipal waste disposal 

exist in every country. The nations have identified the causes for these problems and 

would continue to deal with them depending upon how sever these are and how serious 

is commitment for their abatement. A detailed discussion on these issues follows in 

subsequent units. 

There are few problems that concern the entire world. They require International 

cooperation and have to be tackled at global level. They are: 

( i) Global warming.

(ii) Ozone depletion.

(iii) Hazardous wastes.
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Global warmjng means gradual increase in world temperatures caused by greenhouse 

gases. The main greenhouse gas is carbondioxide (CO.}; others are nitrous oxide, CFCs 

(chloroflurocarbons), methane and some organochloride compounds like perflurocarbons 

(PFCs) and sulphuric fluoride - 6, which have replaced CFCs. Greenhouse gases come 

from various sources. These gases trap the sun's says in the earth's atmosphere causing 

the temperature to rise resulting in what is known as greenhouse effect or global warming. 

The Intergovernmental Panel on Climate Change (IPCC) has estimated that earth's 

remperarure will rise from 1-3 degrees C in the next few decades. lt is believed that 

global warming is leading to extreme weather changes. Hurricanes may be th~ result of 

such a change. The Insurance Companies in industrialised countries have stepped in 

to show their concern as it may be noted that a single hurricane in USA costs 50 billion 

dollars to global lnsurance Companies. 

In view of the serious effects of global warming, Rio conference in rhe convention on 

climate change pledged to stabiles .greenhouse emissions at 1990 level by end of 20th 

century. 

1t may be mentioned that it is not only power generation, industries and other sources 

that are responsible for increase in atmospheric temperature. Deforestation also is 

responsible because the forest cover that existed earlier would have absorbed carbon 

dioxide. 

The tht!ory, according to scientim is that greenhouse gases which are present in trace 

amounts trap sun's heat more efficiently by absorbing longer wave length (infrared) 

radiation from the earth and as concentration of these gases increase, their heat trapping 

property also increases. Sdenrists have also indicated that there has been 25% increase 

in carbondioxide concentration during the last l 00 years and it is expected that this 
will double in the next 50 years, the major source being burning of fossi l fuels, especially 

coal. Of course, deforestation would have its own share in the increase of greenhouse 

gas and global warming. 

lt is sirnpl.e to assume that rare of concentration of greenhouse gases, panicularly CO2 

will depend upon the rate at which consumption of fossil fuels and deforestation proceeds. 

The developing coutmies bum fossil fuels at lower rate than industrial world but when 

the former reach a higher level of development they would also use higher amount of 

fossil fuels and also their deforestation process would increase, resulting in higher 

concentration of CO2 in the atmosphere. Brazil, according to World Watch Institute, 

is already contributing billions of tons of CO2 eac;h year through process of deforestation 

EFFECTS OF GLOBAL WARMING 

It is the do.main of scientists co predict the effects of greenhouse gases. They do it by 

constructing computer models to assess climate changes. Reliability of conclusions from 

these models can be questioned and thus the entire theory on climate change due to 

5.2

5.3



global warming may not be valid. However, scientists agree that: (i) actual warming 
has been taking place during the last 100 years; (ii) warming would further raise the 
temperature of earth by 3-SOC if increase in CO: doubles; (ili) if  warming continues, 
coastal areas would see a rise in sea level. If tempemture rises further by 3-50C, sea 
levels may rise by 0.5 ft. to 5.0 ft. because of melting of mountain glaciers and e�pansion 
of oceans. This would result in islands like Maldives getting submerged and many 
coastal cities gerting Hooded, forcing the people to leave their original homes. They 
would be environmental refugees looking for new habitats. Not only rising water levels 
but there would be other changes due to glohal warming. These include hot summers 
for many parts of world which would mean more consumprion of electricity. It would 
also affect agricultural production and ecological balance. 

As mentioned, some experts have questioned the theory o( global warming and its 

effects. Bur rhere is unanimiry for the theory in so far as rising levels of cq is concerned 
and this rise will have some kind of effect on the climate. Some believe that relationship 
between global warming and rise in CO

1 
may be circumstantial. The warming process 

could be due to natural causes like atmospheric cycles recurring 1000-3000 year cycles 
in which temperatures oscillate hetween cold and warm. lPCC, however, believes that 
warming is due to man made activities and not due to natural phenomena. 

5.4 How To COMBAT GLOBAL WARMING

At the Earth Summit held at Rio de Janeiro ( 1992) 153 nations signed the convention 
on climate change and committed themselves ro reduce emissions of CO

2 
and other 

greenhouse gases. Thus there is already agreement among nations that global warming 
is serious prohlem and rather than to wait and watch attitude, steps may be taken 
towards reducing consumption of fossil fuels by finding our alternative sources of 
renewable energy, better energy management system and to reverse deforestation. lt is 
a documented fact that burning coal produces twice as much COz per unit of heat as 

natural gas. l.t is therefore, important to control cq production from burning of coal 
which can be possible by use of alternative source of energy like solar and wind power. 
USA with 6% of  world' population contributes 25% of world CO

2 
emissions; it has 

therefore, a greater responsibility in reducing this gas and to evolve new energy strategies. 

There is another aspect to the issue of greenhouse gases. Even if effects of cq on 
global warming are not too great, less use of fossil fuels and alternative sources of 
energy would not only reduce CO

2 
emission but also lessen pollution. lt is true that all 

the srraregies to reduce world wide reduction in CO
2 
emission would incur astronomi01l 

costs, not hillions but trillions of currency, but steps in this direction need to be taken 
in phased manner, Following steps have been suggested by experts; 
l. Cleaning up coal for which technology exists. This can lead to le.sser pollution.

Also conversion of coal ro gas is possible. This would further reduce pollution.

2. More use of natural gas than coal because natural gas contains only half rhe
carbon of coal and no sulphur.
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Renewable sources of energy would ultimately tackle the problem of cq emission 
and pollution. Wind power and solar energy are obvious choices. But there are 

other renewable sources like photo voltaic (photo voltaics convert sunlight directly 

into electricity). These sources produce little or no pollution and involve no safety 
risks. 

Manufacturing fuel efficient vehicles is another step. 

Deforestation Reversal. This is a major step to reduce CO2 concentration. lt is 

possible to reclaim more land to plant more trees but requires help from social, 
political and financial institutions. 

Greenhouse Gases 

♦ Main greenhouse gas. 

♦ Arises from burning of fossil fuels. 

♦ levels Increase as a consCQ..ucnce of deforestation. 

Methane (CH) 

♦ About 2096 of greenhouse effect is due to methane. 

♦ Arises from 

(i) rice paddles; 

(ii) wetlands: 

(iii) cattle: 

(iv) burning of wood; 

(v) Landfills 

Chloroffurocarbons (CFC) 

♦ Responsible for about 1596 of the greenhouse effect. 

♦ Thousand times more effective (heat absorbing) than CO2• 

♦ Reach the atmosphere from 

(i) refrigeration; 

(11) air conditioning industry; 

(Iii) foam packing lndustrles. 

♦ Responsible for 596 of greenho\,ISe effect. 

Contd. .. 



♦ Arises from

(i) coal bornfng;

(Ii) biomass burning; 

(iii) breakdown or chemical rertillzers.

Table S. I: Fifteen Countries with Highest Industrial Emission of Carbon OIOJdde 

Country 

South Africa 

Poland, Rep. 

France 

Mexico 

Korea, Rep. 

Italy 

Canada 

Ukraine 

United Kingdom 

Germany 

India 

lapan 

Russian Federation 

China 
' 

United States 
--

Total CO2 Emissions 

(000 metric tons) 

305,805 

338,044 

340,085 

357,83-4 

373,592 

409,983 

435,749 

438,211 

542,140 

835.099 

908,734 

I, 126,753 

1,8.18.01 I 

3,192,484 

5,468,564 

' 

5.5 OZONE DEPLETION 

Ozone depletion is another global problem. Ozone layer in the stratosphere forms a 

shield for earth against harmful ultraviolet radiation (UV-B) from outer space. Depletion 

of ozone results in the formation of holes in its shield, lN-B arising from sun would 

reach the earth if there are ozone holes. 

Harmful Effects 

The sun emits light rays of varying wavelengths. These rays have varying effects on 

earth's surface, on its living beings, on its ecosystem. The shorter the wavelength of 
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short wave length. Ozone layer/sh ield as mentioned above acts as a barrier to UV; 
without this shield, the ecological balance of earth would change, and life would be 
paralysed. Though most of the plants and an imals have some kind of protective 
mechanism from UV, a longer exposure tO these rays result i_n their penetration to 

lower layers of body. This leads to skin cancer and damage to eyes in h uman beings. In 
plants, the process of photosynthes is - the process by which plants manufacture their 
food - is effected. 

The Issue 

The first of recent conventions on Enyironmental issues was the convention on ozone 

layer protection. Vienna convention as it is called, was held in Vienna in 1985. This 

was followed by Montreal Protocol. (1987) on substances that deplete ozone layer. It 
was signed by 24 countries and by 1988 signatories rose co 35. ln 1990 delegates from 75 
countries met in London to sign an accord that strengthened the provisions of Montreal 

Treaty. 

The Ozone Depleting Substances 

1t was in 1974 that Mario Molina and Sherwood Rowland of University of California 
found that chlorofluorocarbons (CFCs) destroy the ozone in the stratosphere. CFCs are 

inert substances and can remain intact for years. The result is that CFCs can rise 

through atmosphere to reach stratosphere to do the damage. CFCs are a whole family 
of chemicals and contain chloriAe and fluorine. The most common are CFCl 1, CFC12, 
CFC22, and CFCl 13. 

There is another family of compounds, called Halons, which contain bromine. These 
compounds are 100 times more potent in destroying ozone than CFCs. lt may be worth 

mentioning that CFCs when first discovered proved useful substances especially to 
refrigeration industry because these are neither inflammable nor toxic. Besides 

refrigeration industry, these compounds are used as aerosol propellant, as solvents for 
grease or glues, as a component of foam packaging, etc. 

Ozone Hole 

OzQne ho-le was first discovered by British Antarctic Survey in 1983 over Antarctica. It 

was found that levels of ozone were dropping very fast, though a small percentage was 
being replenished during fall season. But, by 1987 ozone had dropped by 50 perceut. It 
was also found that ozone levels were dropping in other parts of the world too. Alarmed 
over such declining levels of ozone, United Nation Environment Programme (UNEP) 
called a meeting of few developed nations to consider the issue of ozone depletion vis­

a-vis CFCs and phasing out use of ozone depleting compounds. Initially USA resisted 
but later agreed to 50% reduction in the use of these compounds. This formed the basis 
of Montreal Protocol (1987) on substances that deplete the ozone layer. 



5.6THE MONTREAL PROTOCOL 

• The discovery of ozone hole became a matter of gTeat concern because i:rade and
industrial interests of many countries were involved. European and Japanese were afraid
chat if there would be a total ban on the use of CFCs, their refrigeration ind, 1.�rry would
suffer but Americans were now keen for elimination of CFCs and other ozone depleting
subscances, probably they had developed some substitutes for CFCs.

Finally a solution was found when in 1987, twenty four countries and later by 1990 most
of the nations signed an agTeemenc, the Montreal Protocol, committing themselves to
phasing out the production and use of ozone depleting substances mainly CFCs. The
agTeementstipulated freeze on CFCs produaion to 1986 level by 1989 and 50% reduction
by 1998. The developing countries were given 10 years grace period over the deadline
of the industrial countries.

In fact it was in the year 1989 that situation changed because of Margaret Thatcher,
the former British Prime Minister. In March 1989, she called an international conference
in UK to discuss the ozone problem. A month later, in May 1989, envi ronme n ta! leaders
met again, chis time in Helsinki, to discuss ozone issue. The meeting made environmental
history as 80 nations agreed to ban CFCs totally by the end of the century.

India* and China, did not agree to sign the protocol. An article in "Christian Sdence
Monitor" published from the US even called these countries' refusal, a form of
"international blackmail". As these countries could not conceivably be blamed for
what had happened in the past - using just 2 per cent of the world's CFCs - they were
being blamed for what could happen in the future. It was pointed out chat their huge
populations and their eagerness to modernisation was creating a growing demand for
appliances and consumer products which could undermine the Montreal Protocol. If
India and China achieve their modernisation and electrific.ation goals for the next
decade, all CFC abatement efforts by the indusnialised nations would be mullified.
The British Journal, New Scientist reported growing Western fears about China's plan
to put a refrigerator in every house by the end of the country.

What was the problem in the Montreal Protocol when, according to UNEP, the biggest
concessions in the protocol_ were given to developing countries?

A detailed look at the protocol makes it clear that its provisions were indeed
discriminatory and extremely unfair to developing countries. As a forerunner of the
many international conventions which are on the cards, the antHhird world provisions
of the Monrreal Protocol will but naturally lead to distrust and deep suspicion among
developing countries of international environmental action.

The first problem was that of quotas for further consumption. The Montreal Protocol
categorized developing countries as those with an annual per capita consumption of
CFCs less than 0.3 kg. In contrast, the US per capita consumption in 1986 was l. 7 kg.

Ind ta will use during the entire 1990s less than four pet cent of C� already emittl!d by the US by 
1985. 
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per capita or an average of each country)s estimated annual consumption between 1995 

and 1997, whichever is lower, before reducing them tohalfby 2010. This "higgestconcession'', 
is clearly not so fait as it freezes current global inequality. The US, for instance, with its 
stipulated 50 per cent reduction over the 1986 level would still be consuming 0.85 kg per 

capita in 2000. Even if developing countries took full advantage and expanded their 

production to the limitof0.3 kg in 2010, their consumption would be halved to 0.15kg per 
capita - five times less than the permitted consumption of the US. 

The Montreal Protocol sets dangerous precedent, especially for the poor nations. Instead 
of the treaty setting out a system in which a global common resource is shared and 
managed equitably, with equal rights for every citizen, the treaty operates within the 

context of existing inequities, creating a legal framework to institutionalize and 
perpetuate the gap between rich and poor. 

The second problem is that of historical emissions. As the Chinese delegation at the 

London 1989 conference said, "Developed countries have produced problems of grave 
magnitude. They took advantage of cheap energy in the past to accumulate wealth, 
which they can now use to manage the environment." They should turn over the 

limited quotas of emissions available to developing countries - as any fair treaty would 
have done. lf the prospect of a refrigerator in every C hinese home was giving Western 

leaders and the public nightmares then they should have given up their own refrigerators 

in the interest of the globe. 

The global. inequities in CFC use are enormous. Between 1960 and 1984, USA alone 
put in an estimated five million tonnes of just CFC l land CFC 12 into the atmosphere. 

India's total use of CFCs and halons in 1990 was estimated, by some authors, at 5,000 
tonnes per year and, by others, at 10,000 tonnes. At current growth rates in CFC use, 
even after taking higher figures, India will be using about 25,000 tonnes per year by the 
end of the century. In other words, India will use during the entire 1990s less than four 

pet cent of all CFCs already emitted by the US by 1985 and less than two-thirds of 
USA's CFC and halon use in just one year, 1985. It is obvious that when past emissions 

are taken into account and focus shifts to actual quantities used rather than growth 

rates in CFC use, the problem li~s entirely with the consumption of the Western 

countries. 

This also raises tnoral questions. A large part of the CFCs, almost 50 per cent, were 
used for packaging of what cannot under any drcumstances, be called survival items 
like hairspniys, paints, deodorants or styrofoam cartons for hamburgers. On the other 
h and, the projected use in developing countries is for food refrigeration and air 

conditioning - crucial in hot temperate climates. If there are limits to growth, then 
these factors ought to be taken into account and fair quotas assigned. 

Thirdly, various trade clauses in the treaty seek to safeguard the interests of industries 
in rhe West while openly discriminating against interests of developing countries. The 

protocol stipulated following: 

http:hairspni.ys


1. Within one year, there ought to be a ban on import of controlled substances from 

nations not members of the protocol; 

2. Within three years, a ban on imports of products which contain controlled 
substances from nations not members of the protocol; 

3. Within five years, a ban on imports of products produced with, but not containing, 

controlled substances from nations not members of the protocol; and, 

4. Parties signatory to the protocol are expected to discourage the export of 
technologies used for controlled substances to nations not member:s of the protocol. 

The above provisions explicitly disallow the developing nations as well as nations nor 

members of the protocol to export products or substances. The justification being that 
this would, on one hand, serve as an incentive for non-parties to become members and, 

on the other, dissuade developing nations from taking advantage of the concessions 
given tO them and delay their count down by trading. But what the provisions leave 

out is these total freedom to developed countries to export both products and substances 

to both developing countries as well as to those countries not party to the protocol. 

The implications are clear. With total protection and monopoly, Western nations can, 
on one hand, switch to so-called alternative technologies while using their quotas to 

export and increase trade. This is unfair trade practice. Friends of the Earth from 
Australia reports that in 1988, taking advantage of these clauses, Australia passed the 
Ozone Protection Bill which allows for an export quota of 3,800 tonnes of CFCs in 
1989, an increase of 80 per cent over 1986 e2eports. 

Under the treaty, developed countries could withdraw from the protocol but developing 
countries were explicitly forbidden to do so, making them unequal 'partners'. 

It rnay be noted that key powers for decision making under the protocol were handed 
bver to the largest polluters. It stated that in case parties were unable to arrive at a 

consensus regarding crucial issues like further reductions in CFC use, then the decisions. 

could be adopted by a two thirds majority vote of the parties present and "representing 
at least 50 per cent of the total consumption of the controlled substances". US alone 
consumes roughly 30 per cent. 

Further, the protocol made no real provisions to assist developing countries to find 

alternatives to a problem which was not their creation or responsibility. The main fear 
of countries like lnd'ia and C hina, expressed by the former Indian minister for 
environment, Mr. Z.R. Ansari at the 1989 London conference was, "the technology of 

substitutes, conservation, recycling and equipment modification will be the monopoly 
of a few countries in the developed world .... . the question that haunts us is the extent 
of resources required to get the technology as well as the products from the companies 
in the developed world." Without funds to buy the technology, the developing countries 
faced the prospect of becoming captive markets for the new chemical products. 

The protocol only called upon parties to "facilitate" access to such alternative technology 
and make bilateral and multilateral provisions for subsidies. Mr. Ansari aptly called 
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specific. 

5.7 MONTREAL PROTOCOL AMENDED 

Oiwiously a lot needed to be done to change the protocol. Indian te.ams recall the 
enormous hostility they faced from the existing members when they first raised the 
issue of modifications of the protocol. The discussions which started in mid 1988 took 
over two years to reach some consensus. In June 1990, at the meeting hosted by the 
British government, it was decided to propose amendments to the Montreal Protocol. 
It was at the same meeting that the Indian delegation, led by Ms. Maneka Gandhi, the 
then minister of state for environment, agreed in principle to sign the protocol, but only 
once the ratifrcation of the amendments was completed by the existing members. 

The amendments incorporated several of the objections raised by developing countries. 
For instance, the· discriminatory clauses for withdrawal and veto were removed; and, 
not just imports but exports were also banned to nations not party to the protocol. This 
trade barrier was apparently retained to enforce nations to comply with the protocol. 
The Western nations also pledged to double their commitment to the problem by greatly 
advancing the timetable for phasing out CFCs and other substances. This meant a 
changed pace for developing countries also. 

5.8 IMPLEMENTATION PROBLEMS 

New Timetable 

The post-London timetable states that CFC.,s are to be totally phased out by 2000 by the 
developed countries and by 2010 by developing countries. Halons have also been included 
now and have the same timetable as CFCs. Two new chemicals, 'carbon tetrachloride 
and methyl chloroform, used primarily as solvents in metal deaning industry, have 
been included with a pbase-0ut schedule by 2000. Both these synthetic compounds 
were found responsible for releasing ozone depleting chlorine in the atmosphere. 

Not Satisfied 

But Friends of the Earth (FOE), an international environmental pressure group, remains 
very critical of these measures which it. finds inadequate and weak. According to FOE, 
the curs are not deep or rapid enough as the amount of CFCs produced before the final 
phase-out would be enough to increase the peak chlorine load in the atmosphere by 
another 50 per cent and would greatly increase the risk of severe ozone depletion also 
in the Arctic. The Antarctic ozone hole would nor get a chance to heal and would 
remain until at least 2080 and the chlorine levels would remain above four parts per 
billion (ppb), exposing the world to an e.xtended period of severe o.:one loss. 

FOE instead suggested a complete phase-out by 1992. This would reduce. the peak 
chlo;rine loid ancl chlorine levels will drop below 4 ppb by 2015. But the Antarctic hole 



will still take until 2070 to disappear. In the case of ha Ions, FOE points out that the 

agreed phase-out will allow an additional production of over 50 per cent of the total 
amount of halons which have been produced till date in the world. It is "unacceptable 

for governments to sanction the intolerable added burden on the fragile ozone Layer", 
says FOE. 

Alternat i ves 

A major impetus for sealing the ozone hole has come through the development of 
alternative chemicals and products which could substitute CFC use. The alternatives 

have mainly been developed by the same chemical companies which earlier 
manufactured CFCs. Du Pont, for instance, which makes a quarter of the world's CFCs, 
is now also the world's largest producer of alternative chemicals. The British firm, IC!, 
is running only a few paces behind. 

The substitutes are mainly hydrofluorocarbons such as HFC which contain hydrogen, 

fluorine and carbon, and hydrochloro fluorocarbons (HCFCs) such as HCFC 123, which 
also contain chlorine, though in smaller qua11tities than CFCs. 

Refrigerators need urgent solutions particularly as these are the fastest growing and 
have large market in developing countries. The main alternatives in this case is HCFC 

22, which is already in use, and HCF 134a which ICI put on to the market in earlv 1991 
from two new production plants, one in Chesire, UK and another in USA. 

High Co sts 

The new chemicals are expected to cost three to five times as much as CFCs. For 
instance, while CFC refrigerants cost UK £5 per kg, HFC 134a, its proposed replacement, 
will cost around UK £30 per kg. Refrigerant substitutes are the most ex.pensive. 'New 

Scientist' reports that the extra cost per kg. of chemicals used as substitutes will be six 
to 15 times higher for domesclc refrigeration and automobile air conditioning as for 

other CFC applications. Du Pont estimates that it will cost the whole chemical industry 

USA $ 4 biJl,ion over the next 10 years to replace CFCs with safer compounds. It also 
estimates that equipment worth over US$ 385 billion will soon become obsolete, most 

of this is for refrigeration. 

In the case of refrigerators, scientists are drawing attention to some cheaper alternatives 
like using propane or ammonia as coolan.tc;. Scientists working in Britain claim that 

previously refrigeratf,rs used large quantLt.1es of c1)olants which makes the flammable 

propane a dangerous option and that is why the industry switched to inert CFCs. But 
modern refrigerarors use only 100 gm of propane almost the same as in a table cop 
cigarette lighter, and as a result propane·can become viable again. The scientists also 
claim that, while it is possible for a standard refrigerator to run on propane, a refrigerator 

especially designed for propane needs half rhe coolant and uses 10 per cent less energy 
than one using CFCs. Ochers are explorin.g options of using ammonia and even water 
in a new generation of absorption refrigerators instead of the standard refrigerators 

with compressors. 
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Even before the proposed alternatives have hit the market, a controversy is raging 
about their non-environment friendly narure. According to FOE, "more than just name 
changing will be needed to disguise their chlorine content. The HCFCs still contain 
chlorine and their ozone depletion potential ranges from two to 10 per cent of that of 
benchmark CFCl 1. Another alternative, HCFC22, increasingly used in refrigeration 
and some foam blowing applications, contributes three per cent of the ozone destroying 
chlorine in the atmosphere, says FOE. 

But more importantly, the new chemicals too have been found to cause global warming. 
Both HCFCs and HFCs are potent greenhouse gases. In April 1990, srudies published 
in 'Nature•· confirmed that these gases may make the same contribution to global 
warming as the banned CFCs. According to data published by FOE, HFC 143a, the 
suggested alternative for foams, has a global warming potential between 72 to 76 per 
cent of that of CFCI 1, while HFC134a, the favourite for refrigeration. replacement, 
has a global warming potential of 24 to 29 per cent of CFC 11. 

The scientific assessment report of the World Meteorological Organisation states that 
the only scenario in which the chlorine level in the atmosphere not only stabilizes hut 
also reduces, is on.e in which all CFCs, halons, carbon tetrachloride, methyl chloroform 
and all HCFCs are phased our by 2000. Only then would the chlorine level in the 
atmosphere will decrease to 1.9 ppbv - less than today, and close to the volumes needed 
to return Antarctica to levels approaching its natural state. But this would mean drastic 
changes in the 'West, their philosophy and policies. 

5.9THE DEVELOPING COUNTRIES SCENARIO 

For the developing countries the main issues remain technology and money Developing 
countries like India and China wanted clear assurances for ttansfer of technology as 
well as additional finances to cover the costs of the switch-over. The Americans, 
consistently blocked efforts on such aid. In May 1990 when the US suggested a 
contribution of US $ 20 million for three years to a fun:d to pay for o:zone friendly 
technology, it made the UNEP's Executive Director, Mostafa Tolba, remark. that the 
"contribution was very little compared with revenues of more than US $ one billion it 
has made from taxes on chemicals which deplete the ozone layer. 

The major reservation of the US was that any commitment on the issue of ozone would 
create a precedent for the proposed climate convention. As late as March 1991, the US 
almost jeopardized the entire negotiations when it withdrew from its earlier commitment 
to provide fonds. Pressure from other Western allies like the Scandinavian countries 
forced it to agree. The modifications include directives on financial mechanisms for 
establishing a fund for technicai cooperation and ttansfer of technology. 

The fund would be largely multilateral with 20 per cent bilateral and regional aid 
included - against the 10 per cent preferred by developing countries - and would be 
financed by developed countries. The basis of assessment of each country's contribution 



would be the UN scale of assessments. The Eµropean Communi'tywhich consumes less 

than the US complained, unsuccessfully, that this was no equitable burden sharing. 

The meeting did not accept the ''polluter pays'' principle as a basis for assessment. FOE 

also reports that the meeting refused to consider the proposal made by various 
environmental groups for a consumption taxwhich would make the funding flows more 

visible and enable alternatives to compete more effectively. 

The fund was established with commitments of US$ 160 million which would be raised 

to US$ 240 million when India and China became· parties to the Protocol with each 

getting US$ 40 million. This amount to be spread over three years is clearly inadequate. 

TI1ere no mention in the amendments of how the remaining amount of money needed 

for the switch-0ver will be collecteJ. 

Disbursement of the money will involve a tremendous amount ofbargaining and haggling. 

To make matters worse, there is no definite state of the art technology for alternatives 

to estimate the costs. The Indian government then, funded by the British Overseas 

Development Administration, hired a. British Consultant, Touche Ross, to assess switch­

over coses - the figure arrived at was US$ 1.2 billion. 

Doubts about actual transfer of alternative technology and not just of manufactured 
chemicals and products also persist. The chemical giant which makes a quarter of the 

world's CFCs, Du Pontand which has developed the substitutes, has consistently argued 

that developing countries are. incapable of handling these technologies and are best off 

buying the products from the. West. Du Pont, reports FOE, had produced policy papers 

outlining their view that developing countries should be funded to use new chemicals, 
not to produce them. It is thus up to the teaders of the developed world to purchase the 

technology for the developing world. Thus the means of implementing the obligations 

of poorer countries under the Protocol, and their very access to the technologies essential 

to their development will remain in the control of the leaders of the developed world 

creating an unhealthy dependency and perpetuating the role of 'aid' and patronage, 
instead of rights and responsibilities. 

Indian negotiators, however, believe that the financial provisions will work. They point 

to the clause in the modified protocol which relates developing countries ability to 
fulfill obligations to the effective implementation of financial and technological transfer. 

5.10 INDIA FACES TOUGH NEGOTIATIONS ON 

CFC* 

lndia faces a tough· round of negotiations in Geneva over the dosu re o f  its 

chlorofluorocarbon (CFC) production facilities under the Montreal Protocol on ozone 

depleting substances. 

The negotiations will be conducted durlng a four-day meeting of the Open Ended 
Working Group that has been constituted under the Montreal Protocol. The group has 

Reported by Hindustan Times, New Delhi, Dated June 16, [999, 
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and Management a wide-ranging agenda for discussions, including·assessrnent t~poru prepared by the 

panels on scientific and environmental effects as well as technology and econ~mk 
assessment, recording the progress made in combating ozone depletion in 1998. 

Other important issues for discussion, are the reple.~ishment of the multilateral fund 
for the period 2000-2002 and the remaining phase out of ozone depleting substances 

(ODS) in developed co~n~ies. . ... _ 

' 
The multilateral f4nd was:set up- under the.·1'f~ntteal Protocol to help countries phase 
out,th·e productfori ~d con,sumption of bD~.-Th-e first, interim, tranche of the fund 
was $f6.0 million- for.the period-1991-93·. Th~_first 'full fund was of $500 million for the 

period 1994-9~ and rhes~cond of-th~ sam·e amo·~nrfor 1997-99. - . ~ - . . ~ 

·ob:~~erie~pect a.round of h~td_ ~argai~ing o;~r-the~i~ of the third fund as developing 

countries, chi~fly: l,ndfa; China', .Brazil and Me~ico, are likely to seek a sizeable 
enhancement to:meet j:h_eir.costs. of.phasing out.ODS:,'-

· - + ~ • • • • 

It is here that In.d·i~ ~i~ face .·tl;i~ ;~l tes~ Ind.i;i -is among the largest producers of CFCs 

in Asia. It produced ;.total Qf,24,000 tonnes'of C FCs during 1997, of which only 7,000 
tonnes was used dome~ric~ily .arid the rest was exported. -India has a commitment to 

close down these plants in the·next six years. It wants to advance the dates for closing 

down but has not been able to ·reach an agreement with the global community on the 
• I 

amount of money it needs as compensation for the closure. Experts say the Indian 

government has been demanding more than $250 million. That would cover loss of 
profit, loss of employment as well as dismantling and destruction of the existing 
machinery, which is one of the crucial conditions of the Montreal Protocol to insure 

that the plants which have been closed down and paid for by the multilateral fund are 
not restarted. 

India has justified its demand for the seemingly high sum by pointing to the high cost of 

capital in the country, the high cost of replacement of the old plants and the "difficulty 
in accessing alternative technology". 

However, expertS say the Indian demand seems excessive, especially when compared 
to the fact that China, which produces more than 55,000 tonnes or more than two-and­
a-half times the Indian production, received $150 mfllion in the last fund. 

"Hence a realistic figure that Indian can expect as compensation is about $75 million. 
This is what we will see in .the next few days whether the Indians can manage to get 
anything more than this amount and whether they will agree to an amount that is 

almost a third of their asking price", said an observer. 

But India has a few things goin,g for it. It has so far kept to its commitments for production 
and consumption of CFCs. In less than three weeks the first control measure for 
developing countries under the Montreal Protocol will come into force. Under it, 
development countries have to freeze their consumption and production of CFCs at a 

level which is the average of their levels for 1995, 1996 and 1997. While China may 



miss the target, India is well on its way to meeting the level and can use that to its 

advantage in the upcoming negotiations. 

Rajendra Shende, chief of the energy and Ozone Action Unit of the United Nations 

Environment Program (UNEP). the nodal agen cy for monitoring the Montrel Protocol, 

told India Abroad News Service: "India has made serious efforts and there are good 

sings that it may meet the target of the first control measure. However, it needs to 

utilize this momentum to do more and hence should be able to get more benefits from 

the multilateral fund to access substitute technologies". 

The other important issue on the agenda of the Ge.neva meeting is the continued 

production of CFCs in developed countries to meet the exempted categories of uses, 

notably for the inhalers for asthma patients. Holland, Spain and Greece have a plant 

each to meet these exempted uses. However, in 1997, the three planes produced more 

than 30,000 tonnes or three times as much as the consumption allowed for these exempted 
uses. 

India, under the Montreal protocol will receive US$ 82 million during the ne.xt ten 

years to phase out the production of C FCs. Th is announcement was made at the 29th 

meeting of Montreal Protocol held in Beijing recently. India was represented by Union 

Minister fo r Environment and Forests, Mr. T.R. Balu, Mr. V. Anand, Secretary 

Environment and Mr. Atul Bagai, Director Ozone Cell. In India, the beneficiaries 

would be CFC producers, SRF Ltd., Navin Fluorine Industries, Gujrat Fluorochemicals 

and Chemplast Ltd. l~itially, India requested for US$ 250 million but the W orld Bank, 

accord mg to its own·assessment came to a figure of$ 179 million for India to develop 

alternatives to CFC. At Beijing meeting it was decided to give$ 82 miUion to Ind ia. · 

Compared to china, India got a good deal at this meeting. China produces 50000 tonnes 

of CFC and got$150 million while India which produces 23000 tonnes got $82 million. 

The grant of $82 million will be given to India in installments, 

---------1-fiWJ•i\M•i••iiiiel@I_,__ ______ _ 

1. What are Global Environmental Problems? 

2. Describe the greenhouse effect. Prioritize the specific measures for combating 

global warming. 

3. What is ozone layer and :its function ? 

4. What are CFCs! What uses do they have? 

5. What is Montreal Treacy! What impacts it h as on i.nduscry? 

6. Describe the events that led to the Montreal T reacy. 
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Ttie above data on CFC use published by the World Resources Institute is based primarl!Y on reports on CFC· I I and CFC· I 2 that 
~ere submitted to a UNEP workshop on CFC producUon In Rome, 1986. Estimates of CFC production by country are difficult lo 

obtain. They are held in conftdence by UNEP. Major manufacturers of CFCs hold their production and sales data as proprietary 
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DU Pont was lhe world's largest manufacturer of CFCs and almost all its revenue (600 million dollars 

in 1987) came from sale of CFCs. 

In 1985 DU Pont produced 882 million pounds of CFCs, 706 in USA and rest In Europe and la pan. 

The ozone battle started in the mid 19 7Os. At this stage. action to stop or reduce the manufacture of 

CFCs was inconvenient to Du Pont which for the last 40 years had held near monopo[y position in mal"!Y 

CFC products. Its sales accounted for half the US market. and more than one-fourth the world market 

In these products. 

At each stage, when the Q!lesllon of regu'lallon of these chemicals was raised. Du Pont immediate[y 

called for further studies saying conclusive evidence was missing. The company adopted delaying 

tactics. 

But the picture soon changed. Western leaders were under hea"'.Y public. pressure to undertake fast 

corrective action. In all this. the role of Du Pont is even more Interesting. It .first did a complete 

turnabout on its own position. It had by the mid 1970s realized that it was fighting a losing battle and 

had started to undertake R&D on CFC substitutes. By the end of the 198Os, there were public voices 

calling for a fast phase out of these ozone-depleting chemicals. Du Pont was now armed with CFC 

substitutes with whlch It could hit the market especial!)' as the global convention would make these 

substitutes mandatory. 

As a result. alleged!)' under its pressure. the Montreal Protocol •redefined the entire group of chemicals, 

choro0uorocarbons/ fluorocarbons Tnto three new chemical categories - categories which became the 

basis of differentiating which chemicals would be phased out and which would become the "official!)' 

sanctioned" substitutes. This was In spite of the fact that lhe alternatives are also known culprits in 

depleting the ozone layer. though in lesser measure. and have also been found to cause global warming. 

Beyond the public rhetoric about saVlng future generations. Du Pont was doing allit could to ensure 

that change should come on!)' at Its own pace and convenience. As a result. the public facade was 

maintained. 

Du Pont continued to resist any U.S. Senate measures in call!ng for a faster phase-out of CFCs. In 

1990, when Western leaders were heading with success in calling for complete phase-out within a 

decade, Du Pont produced 460 million pounds of the banned chemicals. In the same year. Du Pont was 

given the stratospheric ozone protection award from the US Environment Protection Agenry. 

Another strategy of Du Pont which will be of interest to developing countries was to convert the ozone 

issue from one which demanded on!)' national action to one of global regulation and enforcement. Ou 

Pont consislenl!Y argued With Western poliliclans that ··unilateral" US action could not solve the ozone 

problem. 

At nrst. this strategy brought into the fold other Industrialised countries which were unarmed with 

their own substitutes. But later. this ploy brought pressure on the hapless developing world and soon 

homed on to India and China who were refusing to sign the Montreal Protocol. 
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Environmental Management System 

LEAR NIN G OBJEC TIVES 

After reading this unit you should appreciate the following: 

□ 6.1 Introduction

□ 6.2 T trminology

□ 6.3 Why to have an Environmental Management 
S�'tem! 

□ 6.4  ISO 14000 (Series) - The B.Jsic Prmciples

□ 6.5 Acrual Conduct of Audit for Certificacion 

□ 6.6 The Indian Scene

6.1 (NT ROD UC TIO N 

Environmental issues are too important to remain at a level of academic thinking or 
discussion. We have described chat growing recognition about these issues now exists 

at ever; level in public, governments and corporate world. We have referred to new 
environmental legislation being passed, implemented, though these may not be 

implemented satisfactorily. All this came about as a consequence of forces arising out 

of political, social, health, economic, cultural scientific and orher such reasons. The 
environmental problems, have already affected the living conditions of many people, 

specially chose living in developing countries. 

We have earlier seated that environment provides services as well as physical habitat 

to live. The environment also provides resources which are used for producing goods 

chiefly by industrial sector. Some of the resources are not renewable and those which 
are renewable do not get renewed at the same pace as they are consumed. We have 
also seen that production processes result in producting not only the desired products 
but also the wastes. How are we to cackle these problems? 

It has become impernrive that resource conservation and environmental protection 

must now become a part of overall management as Environmental Management System 
(EMS) to be adopted as a strategy by rhe enterprise for meeting the expectations of the 

society as well as for sustainable growth. Not only this but EMS must take congnizance 
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and Management of nature, not infinitum but !'ature finitum. The nature has been providing'sustenance 

and protection to living creatures including human but now narure is in need for 

protection from human. It is our hope that our relationship with narure and its resources 

would be perceived at every level, especially political and corporate, with a sense of 

urgency and acute sensitivity. EMS must take into consideration the fact that world is 

now moving towards fnnovations in technology which often denies legirimacy of 

environ mental themes.To bring these under the ambit of environmental considerations, 

the strucrure of organizations will need to be changed to understand the ecological 

reality. 

It would be fair to say that we have only begun to think EMS in a responsible way both 

in national and global perspectives. 

Till 1970's environmental management was confined to resource conservation at local. 

community or national level". During 1980's and 1990's the situation changed. The 

environmental issues became global, though they originate at local or national level. 

It may be pointed out that there is a school of thought according to which environmental 

and resource management is more a problem of efficiency in energy use, substitution of 
non renewables or recycling te.chnology. In this way more could be produced. But the 

question is whether more production is achieved without increase in raw materials or 

resource base. If the resource base/raw material is finite, can we increase production? 

6.2 TERMINOLOGY 

Certain terms and definitions used in EMS need to be elaborated. 

Environment 

It means surrounding in which any organisation or living system operates. It includes 

natural physical entities like air, water, land and its resources, human being, plants 

(flora) animals (fauna) and their interrelationship. 

Environmental Aspect 

It means organisation's activities, services and products which interact with the 

environment. For example, packaging process of manufacruring unit is an environmental 

aspect. 

Environmental Impact 

A change in environment, wholly or partially resulting from an organisation's activities, 

services or products (Aspect) is referred to as Environmental Impact. As stated above 

packaging is an aspect but the wastes produced in this process is an impact. Usually 

impacts are harmful; sometimes impacts can be beneficial as for example conservation 

programmes protect wildlife. 



Those responsible for EMS, must be able to iden tify both exisnng as well as potential 
impacts. For identifying impacts, following environmental aspects must be known: 

( i) emissions. 

( ii) effluent discharges. 

(iii) consumption or reuse of material. 

(iv) noise. 

For example : 

Aspects for plying of vehicles include: 

(a) use of engine oil. 

(b) emissions to air. 

The impact for: (a) is used oil and its disposal. 

The impact for: (b) is pollution of air and its control. 

Environmental Management System (EMS) 

It refers to system for managing an organisation's environmental programmes in a 

comprehens ives systematic, p lanned and documented manner. It embraces 

o rganizational srro.crure, planning, and resources for developing, implementing and 
maintaining the policy for protection of environment. Thus it has to have: 

♦ Written objectives for EMS. 

♦ Documented or written procedures involving processes/procedures so that those 
officers/employees who are involved in the EMS follow the standard procedures. 

♦ Assigning responsibilities to employees to ensure that everyone knows who is to 

do what. 

♦ Environmental Audit to know the environmental aspect and impacts of company's 

activities and to have EMS assessed and certified by an independent certifier to 
demonstrate that system c0nforms to relevant standard, in other words to obtain 

ISO 14001. 

Environmental Policy 

It is a written statement that defines an organisation's mission, attitude and framework 
of actions cowards environment. An Environmental Policy includes vision and core 

values of the organisation, compliance with legal and other requirements and 
commitment to environmental protection through actions like. 

(a) resource/ raw material utilization. 

(b) prevention of pollution at source. 
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and Management ( c) reduction of wastes. 

( d) appropriate design and operational management. 

( e) minimum use of energy. 

( f) creating awareness and training for employees. 

Environmental Impact Assessment (EIA) 

EIA refers to review of potential impact of a project ta be launched by an organisation. 
It includes: 

( i) assessment of existing environmental status. 

( ii) analysis of various factors of ecosystem like trees, ponds, wildlife. 

(iii) analysis of adverse impacts of the project to be started. 

(iv) impact on people in the neighbourhood. 

Certification Body 

It is an independent organisation which verifies that a company's EMS conforms to 

specific standard such as ISO 14001. Such a body is called certifier. If the system 
conforms to standard, the company will be awarded certificate. It is advisable to select 
a certification body which has been accredited by government agency or other impartial 
organisation with credibility. 

What Is Environmental Audit? 

It is an objective and documented verification of process to obtain evidence co determine 
whether EMS of an organisation conforf(ls to the criteria laid down by the organisation. 
k is a detailed periodic evaluation of organisation's performance against set objectives. 
The key words for EMS audit are: Documented, Periodic and Objectives. 

The report of audit has to be conveyed to the management. If an audit for ISO 14001 

certification is carried out, it would provide the proof of following objectives. 

♦ evidence of conformity of EMS. 

♦ evidence of ftilfilling leg,,al/regulatory requirements. 

♦ provide opportunity for further improvements of EMS. 

Eco Management and Audit Scheme (EMAS) 

It is an environmental audit scheme launched by the European Union. It differs from 

ISO 1400 l in following respects: 

♦ It requires an organisation to provide the audit report to the public. 

♦ lt applies to manufacturers. 
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Organizations can upgrade from ISO 14001 to EMAS through CEN*. Very few ManagementS_ystem 
organizations, so far have registered for EMAS. 

ISO 9000 and ISO 14000 

For good performance organizations adopt effective and efficient systems which should 
result in continued improvement in quality. ISO 9000 is quality management standard. 
ISO 14000 is based on ISO 9000 philosophy. 

Environmental Standards 

1. BS 7750: BS 7750 was introduced as a British Standard for developing an
environmental managemenr system, including as guidance on its implementation
and assessment. It was the first environmental standard and influenced the
development of ISO 14001. The British companies have heen using BS 7750 as
the standard for EMS since 1996 to establish their credibility vis-a-vis environment.
It was withdrawn when ISO 14001 was recognized as an international standard
by European Committee for stBndardization (CEN). BS 7750 was derived from
ISO 9000. It gave a lead to UK in developing EMS Standard.

2. ISO 1-IOOO: The International Standard Organisation (ISO) took up the
responsibility for drawing up a new Environmental Standard series ISO 14000
with the help of Technical Committee, TC 207. This committee works through
sub-committees each on:

♦ Environmental Management System.

♦ Environmental Auditing.

♦ Environment.al Labelling.

♦ Environmental Evaluation.

♦ Life Cycle Assessment.

♦ Definitions and Terminology.

Progress in the development of environmental management and environmental audiring 
has been very rapid. ISO 14001 - EMS specifications was published in Sept., 1996, 
three years after the establishment of TC 207. Most governments have enacr.ed legislarion 
for protecting the environment and natural resources hut Environmental auditing is 
yet not mandatory. Environmental audit though voluntary can go long way towards 
ensuring compliances and environmental protection. 

6.3 WHY TO HAVE AN ENVIRONMENTAL 

MAN AG EM ENT SYSTEM 7 

Why should Industry/Corporations have EMS? Having EMS would: 

(i) Lead to maintaining and improving th e quality of environment­

(ii} Lead to resource conservation . 

•

See Actonyms
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and Management (iii) Protect both human health and the environment.

(iv) Meet environmental expectations of the customer.

(v) Satisfy investors.

(vi) Lessen interference from regulatory authorities.

(vii) Lead to good public relations.

(viii) Provide confidence to stakeholders in ensuring that regulatory compliances are
carried out.

(ix) Lead to enhanced image and market share.

( x) Lessen liabilities.

(xi) Provide incentive for technology development and its transfer.

6.4 ISO 14000 (SERIES) - THE BASIC 
PRINCIPLES 

ISO 14000 was approved by European Commission throttgh the recommendation of 
CEN (Comite European de Normali'Ultion) which is European Union's Standardization 
Body. ISO 4001 is derived from ISO 9000 but it is broader in scope than quality 
standards because environmental issues are larger issues affecting the nations and 
the worlds resources and living conditions. Further, it requ{res ot:ganizations to be 
concerned with everything from raw materials to end product as it reaches the 
consumer and its final disposal - a life cycle analysis approach. ISO 14001 is not a 

guarantee of excellence in environmental performance but it is an assurance that 
organisation has an EMS that manages its environmental issues. An organisation may 

like to upgrad� from ISO 14001 to EMAS which is open to public. ISO 14000 enables 

an organisation's EMS to: 
( i) formulate and define policy and objectives in this regard.

(ii) to formulate a plan to implement the policy and objectives.

(iii) to develop the capabilities and support system to achieve the· implementation of
policy objectives.

( iv) to monitor and evaluate environmental performance. 

( v) to review the EMS for c.ontinued improvement.

Five components ofISO 14001:

Environmental Policy 

Planning 

I 
Implementation 

Mun itot:ing and Evaluation 

I 
Review 



Environmental Polley 

As mentioned above first component of ISO 1400 l is Environmental Policy. A sound 
environmental policy reflects the commitment of management in matters relating to 

environmental issues. The Policy has to be written as a document to be available to the 
concerned employees as well as ro the external parties. · 

The policy is formulated by the top management who are signatories of the policy 
document. Environmental PoHcy in addition to what has been described above should: 

1. be realistic taking into consideration the constraints and resources of the company 
as well the extent of impacts that the organisation has on the environment. While 

discussing impacts the document should embody life-cycle analysis, resource 
conservation, waste reduction and produce design. ' In fact, the concept of 

sustainable development should be the part of the document. Rhetorics would 
not serve any purpose in the process of documenting the policy. 

2. be documented and available to all the concerned employees and the external 
parties - stakeholders and public. 

3. be clear about commitment for continued improvement of EMS. 

4. be in conformity with the laws and rules and regulations and must make a 
statement in regard to compliance. 

5, lay down a framework of environmental objectives. 

The objectives take into consideration the vision, mission and core values of the 
organisation. The objectives are in fact indicatQrs of performance. The indicators are 

measurable. Examples of indicators are quanrity of (i) raw material used, (ii) emissions, 
(iii) other wastes, (iv) energy, (v) recycling of wastes. 

The EMS Auditor would be taking into consideration the objectives and all the above 
listed requirements while conducting the aud it. 

Planning 

Planning of EMS for audit requires that the system should be in the form of written 

plan OT manual giving details of work and procedures. When the work involves handling 
of hazardous materials OT any other procedure involving safety measures, it has to be 
carefully written as a plan document. Planning for EMS is an important function of an 

organisation in the sense chat it takes into consideration a proper schedule, resources, 
targets, successes as well as likely failures, contingencies and alternatives to mitigate 
the crisis if it occurs. The plan includes environmental aspects and impact, though 
there may be an overlap in policy and planning in this regard. 

I -

Planning takes into consideration the processes, resources, responsibilities, skills authority 

and coordination. 
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The next element of EMS specifications, ISO 14001 is it implementation. An organisation 

should have support and capabilities for achieving objectives and targets set out in 

policy and plan. The process of implementation implies management skills. 

Implementation for ISO 14001 means: 

♦ Management of Human, Financial and Natural resources. 

♦ Motivation for action. 

♦ Responsibilities. 

♦ Documentation. 

♦ Communication within the organisation. 

♦ Operational control. 

♦ Preparedness for emergency. 

♦ Records and management of information. 

Successful implementation of EMS would need commitment of aU the employees. EMS, 

in fact encompasses many other areas of management; particularly organizational change 

is one area that is key to successful implementation of EMS. It is important that the 

traditional management culture is changed to environmental-0rganisation culture which 

means discarding old practices and beliefs and learning new ones. Education and tra in.ing 

provide the members oforganisation with requisite environmental skills and knowledge. 

Environmental awareness of the staff in general and environmental training for those 

involved in EMS brings benefits to the organisation and help in implementation of the 

EMS. Of course for this to happen, commitment has to begin at the highes_t level of 

management. The top management has also to ensure that sufficient resoutces are 

provided for the implementation of EMS. 

Mo nit oring and Evaluation 

EMS demands a mechanism for measuring performance and evaluation for which a 

process has to be evolved that involves testing, and verification, Such a process must 

be an ongoing process to identify environmental performance indicators that are 

verifiable. Also for regular rnonitoring1 the companies must establish a system and 

procedure for determining compliance and conformance with law and rules and 

regulations. For conformance to all the above regulations a periodic audit of EMS 

should be conducted either by internal or external auditors who are trained and qualified 

the job. 

Review 

An organisation which has initiated the process of formulating Policy, Planning, 

Implementation and Monitoring of EMS has to adopt the last step namely, the Review 
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of the system. At Review stage, the organisation has to thi nk in terms of continual ManagementSyslem

improvements of environmental performance. Review is very important because it undertakes 
an in-depth analysis of all the issues of environmenral concern. Reviews must go beyond 
the stage of compliance. It must pay full attention to implementation of objectives set out by 
the organisation. If the objectives have not been achieved or not achievable, these muse be 
changed or modified. Issues to be discussed in the process of review are: 

( i) Suitability of environmental policy;

(ii) Recommendations of audit report;

(i ii) New regulations;

(iv) Interest of stakeholders;

( v) Public awareness and pressures.

The review findings must be documented especially its recommendations in regard to 
safety measures, preventive measures and impacts on public health and living conditions. 
Accidents and incidents may occur suddenly. They result from failures of equipment, 
human error or flaws in EMS it.self. These have to be identified and compliances be 
restored. Human error is most significant because it is something that can be corrected/ 
minimized on the basis of deep analysis as to why a particular person makes a particular 
mistake,. Anyway, it is the management which is blamed if the machine fails or processes 
become haphazard or when people make mistake. The responsible management reviews 
the EMS in the light of what is stated in the last sentence. 

Who Can Adopt ISO 1400 I Standard 

This standard is tailored for an organisation of any size. It is applicable to any organisation 
that would like to: 

♦ maintain and implement EMS.

♦ be sure that it conforms to stated en�ironmencal policy.

♦ · obtain certification/registration of EMS.

♦ demonstrate conformance to EMS to others.

6.5 ACTUAL CONDUCT OF AUDIT FOR 

CERTIFICATION 

Certification Bodies offer certification of EMS provided the latter meets the criteria 
of lSO 14000 standards. These bodies are accredited by an Accreditation Body set up 
by the governments of each country. The Accreditation Body follows strict norms 
and controls the activities of certification bodies. For a new company wanting to go in 
for certification, the certification body requires that: 
( i) It has EMS which is operational at least for three months;

(ii) Internal auditing is possible in the company;
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and Management (iii) Training of the staff has taken place; 

(iv) Documents are maintained; 

(v) Management review has been conducted. 

Procedure for Audit 

Usually there are two stages of conducting audit: 

1. Pre-audit stage. 

2. Certification stage (Certification Audit). 

Stage-I - Pre-audit stage 

Various steps of Pre-audit Stage are: 

(i) Lead auditor obtains preliminary information about company's EMS, usually 
through a questionnaire. 

(ii) Lead auditor, based on the information received from the company, appoints 
audit team. 

(iil) Lead auditor and possibly members of audit team make a pre-audit visit of the site 

(iv) After the formation of audit team, the Lead auditor writes to the company about 
the date, and duration of audit and the composition of the team. Also the company 
is informed about requirements like availability of company's staff, conference 
room, and guides for taking round the audit team, 

( v) The company is asked to send its EMS manual, so that team knows what to 

check? 

(vi) The audit team examines the documents sent by company including the previous 

audit reports if :my. Also, the diagrams of the plant and other characteristics of 
the site like stores, water supply etc. are examined as a pre audit exercise. 

(:vi'i) The audit team, then prepares the audit plan on the basis of the available 
documentation and sire details. Audit -plan includes : (i) a time schedule for 
areas to be visited; (H) more documents to be examined; (iii) missing documents 

if any; (iv) persons to be interviewed; (v) preparing a check list. The check list is 

based on: 

(a) EMS of the company; 

(b) Legislations/regulations; 

( c) Requirements of the standard. 
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For example if the team wants to ensure whether legal requirements for effluent treatment Management System 

have been carried out, the checklist would include questions like: 

(a) Whether Water Act of 197 4 as amended in 1979 or 1988 has been covered.

(b) Whether BOD levels have been monitored and so on.

Stage-II - certification audit 

The team is now ready to go to the site to st.art the process of certification audit. The 
first step for the audit team is to hold uOpening Meeting" with the concerned st.aff of 
the auditee's company. In this meeting issues about the audit scope and audit plan are 
discussed. After this the team undertakes the process of verification of what exactly is 
happening at the site in regard to compliance of stated objectives. This is done through: 

( i) examination of products or documents;

( ii) direct observations;

(iii) conducting interviews.

The team examines:

( i) all the aspects and impacts of the company;

(ii) whether all the regulatory requirements have been met;

(iii) the details of processes. and identifies non conformance, if any and whether non
conformances are of major or minor types.

The next step is holding an internal meeting of the audit team. The audit ream after 
inspection verification, questioning, examination of documents and all others issues 
-given in plan and check list, holds an intern.al meeting among its members. The lead
auditor may also take part in this meeting. This meeting discusses aU the findings of
audit ream and report is prepared. Also. the agenda for dosing meeting 1_, finalized.
The last step at the site audit is closing meeting. The audit team ahd the management
representatives participate at this meeting in which the report is discussed and
clarifications are sought by both the parries before the report is finalized. Also errors
and incorrect information is corrected.

lt is a good practice if the auditor announces at closing meeting whether or not the
company is getting certificate for ISO 14001.

6.6THE INDIAN SCENE 

In India, 80 companies have been certified for ISO 14001 as on March, 1999. Japan has 
maximum number of companies certified for ISO 14001 compared to any other country 
in the world. 
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The efficient and sustainable use of finite natural resources is today an integral part of our understanding 

of environment. Development must go on, but one must try to achieve it with minimum damage to eco­

system and livelihoods of the people, says Mr. Ta pan Mitra, the Managing Director of Indian Aluminium 

Company Limited, the first corporate house to achieve ISO 1400 I Certification for three units 

simultaneous!Y, 

One of the first things that Indal realized was that besides salislying regulatory provisions, proper 

environment management had to also focus on the host community. It is they who suffer if the 

environment Is not proper!Y managed or If eco-systems are damaged. Therefore it is important to keep 

in view the host community whlle setting up environmental management system. 

tndal's environment policy clear!Y states that we shall abide by all rules and regulations pertaining to 

our businesses and strive for "the best international!Y achieved performance" for similar technologies 

in areas of material. energy and water. We have institutionalized environment management. Even since, 

we have been trying to imbibe the "pro-active" approach in all aspects of our business. We have been 

getting fruits of this "changed altitude". Between 1991 and 1994, we have spent over Rs. 500 million 

in v.irious environmental projects. Our focus now is on Resource Conservation and Pollution Prevention. 

While we were institutionalizing environment management throughout the company with renewed 

focus as described above. and also adopting ISO 9000 to meet customer needs. we found that ISO 

1400 l would give us a good foundation to make our operations environmental!Y sound and make us 

global!Y competitive. 

Environment management means much more, many more thrngs; each of them uplifting. It means 

loving your own land and Its natural gifts. It means paying attention to the lives and life-ways of the host 

people. It means placing the safety and health of your colleagues at top priority. So It proves profitable. 

* Adapted from Green Business Opportunities. 

Other Standards In ISO 1400 I Series 

The ISO 14000 Series comprises of standards on EMS. The organizations which want 
to improve their EMS use ISO 14000 guidance. So far we have discussed ISO 14001 

which is certification or registration for EMS. There are other standards in this series 
chat are concerned with specific: areas of environmental audits. These are given below: 

ISO 14000 

ISO 14001 

ISO 14010 

ISO 14012 

ISO 14020 

ISO 14040 

ISO 14050 

General guidelines on Principles of EMS. 

SpeciOcaUons and Guidance for EMS. 

Guidelines for Environmental Auditing- General Principles of Auditing. 

Guidelines for Environmental Auditing ; QuallflcaUons for Auditors. 

Environmental Labelling. 

Life Cycle Assessment. 

Terms and Definitions. 



ISO 1400 I for Asea Brown Boverl (ABB) In India 

t ABB has fourteen facilities in India. The com pal))' has a goal of achieving ISO 1400 !certification 

for all its units by year 2000. 

t Certification process for ISO 14001 for Nasik unit of ABB was started in Dec. 1996. It was 

certified in Oct., 1997. By March 1999. the units al Chennai, Mumbai (Panel) and Baroda 

(Maneja) had been certified. 

♦ According to a report* the implementation of ISO I 400 I resulted in improved performance. 

reduced risks and lower costs: 

ABB's Polley for Envlronmental protection 

♦ ABB is a signatory to ICC Business charter for sustainable development. 

t The company has its policy to develop products which have reduced harmful environmental 

Impacts. 

♦ Its products would be recycled/reused or disposed of safely. This also Includes products and 

services bought fromABB"ssuppliers or subcontractors. 

♦ In Rand D the compal)Y arms for environment.al!}' sound technologies systems. 

♦ The company will be involved in international actiVflies aimed at solving global environmental 

problems. 

♦ ABB will support policies aimed at increasing environmental awareness and will also train and 

motivate its employees for performing in environmental[>' friend!Y manner. 

♦ ABB will transfer environmentally sound technologies to developing countries and cooperate 

with partners in these countries for capacity building. 

♦ ABB will conduct environmental audits periodically. 

♦ ABB will promote openness and dialogue with employees and the public on environmental 

matters and inform on its environmental performance.. 

♦ Each ABB manager is responsible for im,plementalion of EMS. 

* World EnVlronrnent Foundation - Environment Management. 1999. 

--------r.►◄W••'+*M•ii■iiiltl$iillll1---------

1. Define the following: 

(a) EMS 

(b) EMAS 

(c) EIA 
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and Managem,ent (d) Environmental Aspect 

(e) Environmental Impact. 

2. What are EMS Standards? 

3. What are the basic principles of ISO 14001? 

4. What is the procedure for conducting audit for EMS 14001? 

5. What is your assessment in regard to Indian enterprises having certification forlSO 
14001? 
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Annexure 

I • Lead Auditor 

The lead auditor Is responsible for conduct and completion of the audit as per plan prepared in consultation 

with the client. auditee and audit team. He obtains documents and all other information about the site and 

previous audit. He ensures that the activities of the audit team proceed in accordance with the guidelines of 

ISO 140 I 0. He communicates the final audit plan to the audit team, au di tee and client. He is to resolve 

problems that may arise during the audit. The lead auditor is responsible for notifying the auditee of audit 

findings including non-conformities. Finally he mak.es recommendations for improvements to the EMS. 

2. Cllcnt 

The client performs following functions: 

(i) determines need for the audit; 

(ii) contacts the audilee and informs the auditee about initiating the audit process: 

(Iii) selects the lead auditor or auditing flrm and m~ approve the composition of the audit team; 

(Iv) provides resources for audit to be conducted; 

(v) approves the audit plan; 

(vi) receives the audit report. 

3. Auditor and Audit Team 

Auditor's functions are: 

(i) to follow the directions of the lead auditor and to carry out the job within the audit plan: 

(II) prepare.documents under the direction of the lead auditor; 

(iii) safegui!rd documents and return of documents as reQ!Jlred: 

(iv) write the audit report. 

Tbe Lead Auditor forms the audit team in accordance with Q!Jall0cations as given in ISO 140 12: and in 

accordance with rect_uiremenls of clients, certification bodies and accreditation authorio/. 

-4. Audltee 

The responsibilities of the auditee are: 
\ 

(l) Informing concerned employees about the objectives of the audit; 

(11) 

(Iii) 

(Iv) 

providing facilities for the audit team for smooth conduct of audit: 

providing access to ·the facilities, relevant Information and records as desired by the auditors: 
\ 

appointing staff to accompany members of the audif team as guides. 
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7 

Environmental Clearance for Establishing and 
Operating Industries in India* 
LEAR NING O BJEC TIVES 

After reading this unit you should appreciate the following: 

D 7.1 Environmental Management System in India 

D 7.2 Key Functions of 1he Government Agencie� 

D 7.3 Procedure for Esrnblishing and Operating an lndusrrial Unit in India 

0 7.4 Environmental Complia nee Starus in India 

D 7.5The Prrnpects 

7.1 ENVIRONMENTAL MANAGEMENT SYSTEM IN 
(NOIA 

� mentioned in earlier units environmental protection and sustainable use of resources 

received serious attention from various committees of the Government and Planning 

Commission in lndia during 1970's. ln 1980, the Government oflndia formed a separate 

Department of Environment (DoE) for promoting and coordinating programmes for 

environment protection and related issues. In 1985, a separate Ministry of Environment 

and Forests (MEF) was formed for formulating policies and their implementation. MEF is 

responsible for protection, conservation and development of environment. MEF works in 

close collaboration with other Ministries, Srate Governments, Centr,d PoUurion Control 

Board, Scates Pollution Conrrol Boards and a number of scientific and tedmical 

institurioru, universities and non-governmental agencies. The Central Pollution Conrrol 

Board (CPCB) which was already in existence since 1974 came under the preview of 
MEF as a statutory authority. The state governments corutituted their awn Environment 

Ministri�pamnents and Seate Pollution Control Boards (SPCBs) 

7.2 Kev FUNCTIONS OF THE GOVERNMENT 

AGENCIES 

MEF is country's apex body for issues relating to environment. The State Departments 

of Environment and State Pollution Boards are the designated agencies to perform Source of material for this chapter is "Indian EnV1ronmental Regulations" and Environmental 
Busine.s� Opportunity in lndi:i.", Cl L 1997, 1996. 
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their respective functions including the implementation of acts, rules and regulations. 
Key functions of various Government Agencies ·are listed below. 

Name of the Agency Key Functions 

Ministry of Environment • Environment Policy Plannlng . 

• Ensuring effective lmplementallon of legislation . 

• Monitoring and Control of Pollution 

• Eco-Development. 

• Environmental Clearances for Industrial and Development 

Project. 

• Environmental Research . 

• Promotion of the Environmental Education, Training and 

Awareness. 

• Coordination with concerned agencies at the national and 

international levels. 

• Forest Conservation, Development and Wildlife Protection . 

• Biosphere Reserve Programme . 

Central Pollullon Control 1, . Advise the Central Government on the matters concerning 

prevention, control and abatement of Waler and Air pollution. 

• Co-ordinate and provide technical and research assistance 

to State Boards. 

• Information dissemination, training and Awareness of 

environmental issues. 

• Lay down, modify or annul the standards for a stream or well, 

an<;! for air Q.Uali~. 

• Planning and execution of nation wide programmes for the 

prevention, control or abatement of Water and Air Pollution. 

• Ensure compliance with the provisions of various Environment 
1, II (Protection) Acts, and regulations. 

State Pollutlon Control Boards • Planning and execution of state wide programmes for the 

prevention, control or abatement of Water and Air Pollution. 

• Advise the Stale Government on prevention, control and 

abatement of Water and Air Pollution and siting of industries. 

• Information dissemination , training and awareness of 

environmental issues. 

• Ensure compliance with the provisions of the relevant Acts . 

• Lay down, modify or annul the effluent and emission 

standards. 

• Ensure legal action against defaulters . 

• Evolve techno-economic methods for treatment. disposal and 

utilization of the effiuent 

89 
Environmental 
Clearance for 

Establishing and 
Operaung Industries 

In India 



90 

Environment Ana!),'sis 
and Management 7.3 PROCEDURE FOR ESTABLISHING AND 

OPERATING AN INDUSTRIAL UNIT IN IN DIA 

As a result of adopting new Economic Policy of Liberalization, Government of India 

made major changes in. licensing policy for industries. In 1991 industrial licensing was 

abolished for all industries except those in specified sectors. The policy also stipulated 

the need for integrating environmental issues for achieving sustainable development. 

The Policy states that: 

"The, major objectives of the new industrial policy package will be to build on the gains 

already made, correct the distortions or weakness that may have crept in, maintain 

sustained growth in productivity and gainful employment and attain international 

competitiveness. The pursuit of these objectives will be tempered by the need to preserve 

the environment and ensure the efficient use of available resources," 

The procedure for establishing and operating an industry in accordance with regulations 

for environmental protection and pollution prevention and control is summarized below 

followed by grouping of various industries into Four Categories. 

Step-by-step procedure for establishing and operating an industrial unit in India from 

the environmental view point: 

L If the product of the indusuy is reserved for Small Scale Industry and Investment 

is less than rupees One Crore, environmental clearance is not required. 

2. For project under Category-I (the details of categories are given below), area

specific notification is requjred.

3. For projects under Categoi:y-ll, site clearance is required from MEF. After site

clearance, environmental clearance is required by submitting the proposal to Impact

Assessment Agency (IAA) of MEF. If site clearance is not granted, another site

can be ·selected and again submitted for site clearance.

4. For projects under Categories--UI and IV, environmental clearance is required by

submitting the .proposal to IAA.

5. If there are deficiencies in the proposal, lAA may ask the industry to resubmit the

proposal or may reject the proposal.

6. If public hearing is required, it has to be arranged.

7. IAA. may recommend the clearance after its e.xpert committee has given its

clearance.

8. If the proposal is accepted by lAA following permissions are required:

(a) Obtain consent to establish for discharge of effluents/emissions prior to

establishing the industry as provided under Water/ Air Acts or other relevant

Acts.



(b) Obtain consent to operate for discharge of effluents/emission prior to 

commencing operations. 

( c) Obtain Authorization for Handling of Hazardous Wastes prior to handling 

of hazardous wastes. 

(d) Obtain Site Clearance for specified industrial activities involving handling 

of hazardous chemicals prior to commencing industrial activity. 

( e) Submit Safety Report for specified industrial activities involving handling of 

hazardous chemicals prior to commencing industrial activity. 

Details of Categories 

Category-I 

Prolecl type Areas 

Ports, Harbours, Airports. Tourism. Doon valley. Coastal Regulation Zone. Dhanu 

Projects between 200-500 Metres or Taluka. Maharashtra Maharashtra 

High Tlde Line. Mining Projects 

Category-II 

I. Mining more than S hectares. 

2. Pit-head thermai power stations. 

3. Hydro-power; major irrigation projects and/or their combination including flood control involving 

more than SO crores. 

4. Ports and harbours (excluding minor ports more than SO crores). 

5. Exploration of minerals (more than 500 hectares). 

Category-Ill* 

I. Nuclear power and related projects such as heal,)' water plants, nuclear fuel complex, rare earths. 

2. Airports. 

3. Petroleum refi.neries including crude and product pipelines. 

4. Chemical fertilizers, (nitrogenous and phosphaUc other than single superphosphate), 

S. Petrochemicals complexes. 

6. Exploration for oil and gas and their production, transportation and storage. 

7, Synthetic rubber. 

8. ~drocy,mic acid and its derivatives. 

Contd .. 

investment > 50 Crores, 
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and Management 9. (a) Primary metallurgical industries (such as production of iron and steel. aluminium, copper, 

zinc. lead. and ferro all(!)'s). 

(b) Electric arc rurnaces (mini steel plants). 

I 0. Chlor-alkali industry. 

11 . Viscose staple !lbre and filament yarn. 

12. Storage batteries integrated with manufacture or oxides of lead and antimony alloy. 

13. Thermal power plants. 

14. Pulp. paper and newsprint. 

15. Cement. 

Category-IV 

I . Pesticides (Technical) . 

.2. Bulk drugs and pharmaceuticals. 

3. Asbestos and asbestos products. 

4. Integrated paint complex including resins and basic raw materials reQ!llrcd in the manufacture or 

paints. 

5. Tourism projects. 

6. Highway projects. 

7. Tarred roads in the Himalayas and/or forest areas. 

8. Distilleries. 

9. Raw skins and hides. 

10. Dyes. 

11 . Foundries (indMdual). 

12. Electroplating. 

Consent to Establlshlng for Discharging of 
Effluents Under the Water Act, 1974 

If the proposed industrial unit (operation, process or any treatment and disposal system) 
is likely to discharge sewage or trade effluents into a stream, sewer or land, it is required 
to obtain 'Consent to Establish for- Discharge of Effluents'. An application is to be 
submitted to the concerned State Pollution Control Board in the prescribed form 

alongwith the prescribed application fee for. this purpose. 



Trade effluents include any liquid, gaseous or solid substance which is discharged from 
any premises used for carrying on an industry, operation or process, or treatment and 
disposal system other than domestic sewage. 

C o n s e n t to Est a b I I s h f o r E m I s s I o n U n d'e r t h e 
Air Act , 1981 

If the proposed industrial unit (operation or process) is located in an air pollution 
control area declared by the concerned State Government, and is likely to emit any air 
pollutants in the atmosphere, it is required to obtain 'Consent to Establish for Emission' 
under the Air Act 1981 (amended in 1987). For obtaining the 'Consent to Establish', 

an application is to be submitted to the concerned State Pollution Control Board in the 

prescribed form alongw~th the prescribed application fee. 

Air Pollution Control Area 

The State Pollution Control Boards have declared specific locations within the State1 

as air pollution control areas under the Air Act 1981. The 'Consent to Establish' is 
applicable only for these areas. Therefore, entrepreneurs are required to check with 

the concerned State Pollution Control Boards the status of the proposed location of the 
industrial unit, before applying for the 'Consent to Establish' for emission. 

T he provisions of 'Consent to Establish' under the W ater and Air Acts have been made 

obligatory after amendments to the Acts made in 1988 and 1987 respectively. Prior to 
these amendments, the State Pollution Control Boards were issuing separate 'No 

Objection Certificates' (NOCs) for s iting an industry and for adequacy and 

appropriateness of the pollution control equipment and related measures. The 
requirements of NOC's have been replaced by the 'Consent to Establish' through 
amendments_in the Air and Water Acts. However, some State Governments have not 

yet notified the amended rules. In such cases, an entrepreneur is still required to 
obtain a NOC from the State Pollution Control Board and not the 'Consent to Establish'. 
For obtaining a NOC, an application is to be submitted to the State Pollution control 

Board. 

Grant of Environmental Clearance by Central 
Government 

If the industrial unit comes under the specified project categories as listed in the list of 
projects requiring clearance from the Central Government, then environmen tal 
clearance would be required form the Ministry of Environment and Forests, Government 
of India subject to specific conditions. 

Se I e ct I o n o _f RI g ht Location f o r an I n d u st r I a I U n It 

Industry is required to integrate environmental concerns in project planning, in addition 
to economic and social concerns. It is, therefore, essential to idtmtify those sites which 
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and Management manifest a balance between economic and environmental considerations. The following 

siting guidelines should be taken into account while identifying a suitable site for 
setting-up an industry to minimize regulatory interventions. 

♦ No forest land should be converted for non-forest activity for the sustenance of an
indusrry (Ref: Forest Act, 1980);

♦ No prime agricultural land shall be converted into an industrial site;

♦ Within the acquired site, the industry unit must be located at the lowest elevation
to remain hidden from general vision;

♦ land acquired shall be sufficiently large to provide space for appropriate treatment
of waste water after maximizing possible, reuse and recycling. Reclaimed waste
water shall be used to raise a green belt and to create a water body for aesthetics,
recreation, and if possible for aquaculture. The green belt shall be ½ km wide
around the boundary limits of the industry. For an indusrry having an odour problem,
it shall be a kilometer wide;

♦ The green belt between cwo adjoining large scale industries, shall be one kilometer;

♦ Enough space should be provided for storage of �olid wastes, so that these would
be available for possible reuse;

♦ Layout and the form of the industry coming-up in an area, must conform to the
landscape of the area, without affecting the scenic features of that place;

t, The associated township of the industty must be created at a place having some 
distance between the industry and the township; 

♦ Each indusn:y is required ro maintain three ambient air quality measuring stations
within 120 degrees angle, between the stations.

7.4 ENVIRONMENTAL COMPLIANCE SrATus 1N INDIA 

India represents a wide cross-section of industries in terms of size, manufacturing processes 
and product range. The sme:11 scale industries are a special feature of Indian economy. 
India at present has av.er 3 million small scale. units. Though they account for over 40 
per cent of the industrial output in value terms from the organized and unogranized 
manufacturing sectors in India, according to CII, it is estimated that the poflurion 
generated by them is more than their share of industrial production. The various 
initiatives of Government to improve environment in relation to small scale industries 
include ·preventive and promotional measures. For example, setting up of Common 
Effluent Treatment Plants (CETP) for clusters of Small Scale lndustries is an attractive 
scheme. Also setting up of Environmental Pollution (Prevention and Control} Authority 
for the National Capital Region (NCR) is another step in rhis direction. Monetary 
incentives are provided by the government for installation of pollution abatement 
equipments. At the same time various punitive measures including legal action are 



taken against the defaulters who are not able to carry out compliances in accordance 
with the standards laid down for the purpose. 

The governmeht made a Policy Statement for Abatement of Pollution, announced in 

1992. The prindpal tenets of this policy are: 

♦ Pollution prevention at source. 

♦ Encouragement, development and application of best available practicable 
technical solutions. 

♦ Recognition of "Polluter Pays' principle. 

♦ Focus on heavily polluted areas. 

As a follow-up to this policy, the Central Pollution Control Board (CPCB) has identified 
17 categories of industry as highly polluting indusrries for priority action. These are 

listed in Table 7:1. The total number of large and medium units in the country under 

the 17 highly polluting industry sectors is 1551. The state-wise distribution of these 
industries has been provided at Table 7:2. 

Table 7. I : Category-wise Distribution of Industries 

Category Number of Industries 

Aluminium Smelter 07 

Caustic Soda 25 

Cement 116 

Copper Smelter 02 

Distillery 177 

Dyes & Dye Intermediate 64 

Fertilizer I 10 

Integrated Iron & Steel 08 

Leather 70 

Oil Refinery 12 

Pesticide 71 

Petrochemical 49 

Basic Drugs & Pharmaceutical 252 

Pulp& Paper 96 

Sugar 39 1 

Thermal Power Plant 97 

Zinc Smelter 04 

Total 1,55 l 
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Name of the State Number of the Units. 

Andhra Pradesh 173 

Arunachal Pradesh 00 

Assam IS 

Bihar 62 

Goa 06 

Gujarat 177 

Ha,yana 43 

H!machal Pradesh 09 

jammu & Kashmir 08 

Karnataka 8S 

Kerala 28 

Madhya Pradesh 78 

Maharashtra 335 

Manlpur 00 

Meghalaya 01 
I 

i 
Mizoram 00 

I Nagaland 00 
I 

I Orissa 23 

I 
Punjab 45 

Rajaslhan 49' 

I Sikkim 01 

Tamil Nadu 119 

Tripura 00 
' 
l UT-Andman & Nicobar 00 

I UT-Chandigarh 01 

UT-Daman & Diu 00 
I 

UT-Dadra & Nagar Havelr 00 

UT-Deihl 05 

UT-Lakshadweep 00 

UT-Pondicherry 06 

Uttar Pradesh 224 

West Bengal 58 



The Data given in Tables 9: 1 and 9:2 indicate that: 

♦ The states of Maharastra, Uttar Pradesh, Gujarat and Tamil Nadu have substantially 
large number of industries in these identified sectors. 

♦ Sugar sector has the maximum number of industries followed by pharmaceutical, 
distillery, cement and fertilizer sectors. 

♦ Agm based and chemical industries have major shares of 47 per cent and 37 per 
cent respectively, in the total number of industries. 

♦ About 77 per cent and 15 per cent of the industries are predominantly water 
polluting and air polluting respectively and 8 per cent are potentlatly both air and 
water polluting. 

Although, Indian industry has become increasingly concerned about discharging its 

environmental obligations effectively, there are a number of constraints that limit the 
industry's ability to adopt sound environmental management practices. These according 

to CII include: 

♦ Lacie o/awarenes.fregarding the nature of pollution problems caused by particular 
processes and options for prevention and control of those problems. Larger firms 
are becoming more aware of their responsibilities and options, as well as the 

opportunities for enhancing profits through gains from pollution prevention 
measures. 

♦ limitedaccesstoxnow-howandtechno/ogyin pollution prevention, control and 
remediation. A large number of technology gaps still persist in the environmental 
sector. However, appropriate technology and know-how is becoming increasingly 
available as the Indian environmental industry grows and develops, and as foreign 

companies introduce new technologies and approaches, either directly, or through 

alliances with Indian firms. 

♦ Shortage of capital and underd~opedinlraatruaurerequired for implementing 

environmental change, including the installat ion of clean technologies. This is 
more of a problem for smaller firms. Financing schemes generally apply to 
installation of new production facilities and not for the environmental upgradation 

of existing ones. 

♦ Inadequate research and d~opmentmainly due co poor emphasis by Indian industry 

on the generation of innovative, cost-effective solutions to environmental 
· problems. 

The environmental management problems of smaller industries are more severe for a 

variety of reasons, including. 

♦ Obtwlete, /ndlldent Production Proct!S8: The small industry sector in India has 
traditionally enjoyed considerable subsidies and protection. This has meant that 

entrepreneurs have little incentives to modernize their operations. Accordingly, 
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./ thes.e industrtes are often more serious polluters per unit of output than many of 
their larger, ·technologically more up-to-date counterparts. 

Difficulties in Obtaining Financing for Modernisation: The World Bank and 
bilateral aid funds to help finance Pollution Prevention and Control measures 
prefer large companies. 

♦ HUIDJllJ ~ Consmunts:Generally, large firms use either in-house environmental 
managers or local consulting firms to help them improve environmental performance; 
these approaches are beyond the means of smaller firms. 

♦ Lad of Aca:ss to Information: Many larger industrial firms have relatively good 
access to information on pollution prevention and control technologies available 
world-wide. Smaller firms usually have very limited, if any, access to such 

information. 

Appendix-II gives the summary of major environmen tal problems associated with 
selected industry sectors in India. 

Large and M-edlu m I ndus t r ies 

In 1991, }ytinlstry of Environment and Forests announced a fifteen point Action Plan to 
improve industrial pollution control in country. Under this Action Plan the status of 
pollution control in each of the large and medium units identified in the 17 categories 
of highly polluting industries is continuously monitored by Central Pollution Board. 

The latest compliance status of these 17 categories of industries in India is shown in 

Table 9:3 and state-wise compliance in Table 9:4. An analysis of the data reveals: 

♦ 1125 units out of 1551 units have requisite facilities to comply with the stipulated 
emission and effluent standards. 

♦ Out of 319 non-complying industries only 61 are post 1981 and the remaining 258 
are pre 1981. This indfcates that one of the main reasons for non-compliance 

could be attributed to the use of obsolete manufacturing technology, as well as 
post-facto pollution control technology in respect of these 25% units established 

before 1991. 

Table 7.3 : Status on lnstallatlon or Pollutlon Control Systems In the 11 Categories In 

Industries 

Category Status (Number or Units) 

C NC 

Total Closed Pre 198 1 Post 1981 

Number Pre 1991 

of Units 

Aluminium Smelter 07' 01 04 02 00 

Caustic Soda 25 00 23 02 00 

Contd. .. 



Cement · 116 03 96 12 05 

Copper Smeller 02 00 00 .02 00 

Distillery 177 18 IOI 40 18 

Dyes & Dye Intermediate 64 05 SI '06 02 

Fertilizer I 10 08 94 08 00 

Integrated Iron & Steel 08 00 02 06 00 

Leather 70 07 41 17 OS 

Pesticide 71 07 62 02 00 

Petrochemical 49 00 49 00 00 

Basic Drugs & Pharmaceullcal 252 24 215 10 03 

Pulp& Paper 96 15 59 14 08 

Oil Refinery 12 00 09 03 00 

Sugar 391 17 256 103 15 

Thermal Power Pla!lt 97 02 60 30 OS 

Zinc Smelter 04 00 03 01 00 

Total 155 I 107 112S 258 61 

C = Having facilities to comply. 

NC = Not having facilities lo compty. 

Table 7.4 : State-Wisc Summary Status of Pollution Control In 7 Categories of Industries 

State (No. of Units) 

S.No. State/UT Total Closed C# Defaulters ## 
Number of 

Units 

I. Andhra Pradesh 173 28 142 03 

2. Arunachal Pradesh 00 I 00 00 00 
" 

3. Assam 15 
1, 

00 II 04 

4. Bihar 62 14 35 13 

5. Goa 06 00 06 00 

6. Gujarat 177 03 167 07 

7. Haryana 43 03 32 08 

8. Himachal Pradesh 09 00 09 00 

9. lammu & Kashmir 08 I , 

' II 
03 01 04 

10. Karnataka 85 08 68 09 

11. Kerala 28 OS 20 03 

12. Madhya Pradesh 78 05 S9 14 

13. Maharashtra 335 20 296 19 

14. Manipur 00 00 00 00 

Contd .. 
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and Management IS. Meghalaya 01 00 00 01 

16. Mlzoram 00 00 00 00 

17. Nagaland 00 00 00 00 

18. Orlssa 23 01 13 09 

19. Punjab 45 03 25 17 

20. Rajaslhan 49 OS 42 02 

21. Sikkim 01 00 00 01 

22. Tamil Nadu 119 02 114 03 

23. Tripura 00 00 00 00 

24. UT-Andman & Nicobar 00 00 00 00 

25, UT-Chandigarh 01 00 01 00 

26. UT-Daman & Diu, Dadra & 00 00 00 00 
Nagar Haveli 

27. UT-Delhi OS 00 02 03 

28. UT-Lakshadweep 00 00 00 00 

29. UT-Pondi<:herry 06 01 04 01 

30. Ultar Pradesh 224 IS 187 22 

31. West Bengal 58 14 32 12 

Total: 1551 130 1266 15S 

* H3111ng adeQll3te facllllks to comply With the standards. 

## Nol having ade-Q..uate faclllties 10 comply with the standards. 

So11tr:e: Annual Report. 1998-99 MEF. 

The industries in Gujarat appear to be more concerned about pollution control, and 
nearly 94% of the industries have installed adequate emission and ~ffluent treatment 
systems. It is followed by Tamil Nadu, Maharashtra and Rajasthan having adequate 

control facilities in 91 %, 87% and 85% of the industries respectively. In other states, 
the scenario is n0t good particularly in West Bengal, Karnataka, Orissa and Uttar 
Pradesh, and UT of Pondichen:y and Delhi. 

♦ 100% of the industries in the petrochemical sector have adopted pollution control 
measures. 

♦ The compliance status in caustic soda,. pesticides, fertihzer, pharmaceutical, cement 

and dyes & dye intermediates sectors is quite encouraging while the situation is 
poor in the case of copper smelter, integrated iron and steel and aluminium smelter 

units. 

♦ The compliance status in the remaining industrial sectors is between 50 to 60% 

and indicates significant scope for improvement. 

Dependiag upon the rype of ownership, it has been estimated that about 43% of the 
non-complying units belong to private sector, 9% to Central Public Sector and the 



remaining 48% to State Government owned Public Sector and Cooperative Units. In 
other words, Central Public Sector undertakings seem more committed for compliance. 

Sm a 11 ,S.c a I e I n d us tr I es 

It has been estimated that India, today has more than 3 million small scale units (SSls) 

and over 2000 industrial estates/clusters. A large number of these industries (about 

60%) are in the unorganized sector thus making it difficult for regulatory agencies to 

collect and collate pollution control and compliance related data about this sector. 

From the industrial estates surveys of different cities/cluster locations carried out by 

the Central Pollution Control Board, it can be ascertained that about 25 to 30% of 
total SSI units in the country are of polluting nature. For example the state of Delhi is 

having around 2.0,000 polluting unit,; out of a total 80,000 units according to Delhi 

Pollution Control Committee. Compliance to environmental regulations in general in 
SSI sector has been poor and can be roughly worked out as bet\veen 20 to 25%. 

7.5 THE PROSPECTS 

As per the lac.est figures, though available unofficially, the compliance with respect to 
prescribed environmental regulations at the national level is to the order of 45 per cent for 

all sectors of industries including 1large, medium and small. According to CII, the compliance 
record of large and medium industries in 17 categot1es of highly polJuting industries is for 
better than the national average. Over 70% of these units are now complying in comparison 

to only 14% three years ago. Obviously. the thrust ofSrate Pollution Control Boards all over 
the counqy has also been on these highly polluting industry sectors. 

From the above, it is evident that Indian Industry has still a long way to go in adoption 

of pollution control measures, given the backlog especially in the small scale sector and 

the projected growth rate in industrial production. 

S10B1 Fund to Help SSI Units get ISO CertlHcatlon* 

Small Industries Development Bank of India (SIDBI) will step up assistance to Small Scale Industry (SSI) 
units for acQuiring the ISO-9000 certillcation through its Rs. 200 Crores Technology and Modernization 
Fund (TDMF). The assistance for getting ISO certification. which is already being provided. by the bank 

at prime lending rate and without upfront fee, would be given to more SS1s through the TOMF scheme. 
The scheme provides for meeting 75% of the cost of acQ.ulsltion of the certificate, subject to the 
maximum of Rs. 7 5000 to the flrsl 200 units acq.viring the cerHflcation with Bank's loan. 

For moliwting the SSI units to aCQ.Uire the @ality certification. the bank has tied up with the Small 
Industries Development Organisation (S100) for channelislnt, th GO\/ernment subsidy for ISO certification, 

Exlm Bank Scheme 

To help Indian companies enhance their international competitiveness and lo ensure adherence to 

international @allty sysleffi'i and Standards for environment. Exim Bank provides grant upto 5096 of the 

cost to be incurred by the companies In obtaining ISO- I 400 certification. 
Contd .. 
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and Managemenl Apart from the financial support. the companies can also seek guidance on the details of certification 

procedures and in identifying suitable consultancy or certl~ing agencies for Implementation of the 

chosen certification programme. 

Indian promoters reQ.uiring additional information or clarifications may contact any of Exim Bank's 

offices in India. 

Source: GBO ( 1998) 

--------.. d•••••·••J••iiii•Ui ... 1---------

1. Define the following: 

(a) EMS 

(b) Environmental Standards. 

2. Name the government agencies that regulate Environmental compliance. Describe 
their functions. 

J. Describe the procedure for establishing an industrial unit in India giving details 
of four categories of industries. 

4. Write an account of compliance status of important industries in India. 

5. What are the major environmental problems associated with the following 

industries: 

(a) Food Processing 

(b) Sugar 

(c) Textile 

(d) Thermal Power Plants. 

( e) T annaries 



Appendix-I 

Who reQJJlres environmental clearance? 

The rollowing project categories are reQ!Jircd to obtain environmental clearance. prior to establishing an 

Industrial unit. 

New Projects 

For industrial units in the following project categories, if investment is more than Rs. SO crores: 

♦ Nuclear power plant and related projects, such as hea-.y water plants, nuclear fuel complex, rare earths; 

♦ River valley projects including hydel power. major irrigation projects and a combinations: 

♦ Ports, harbours. airports (except minor ports and harbours); 

♦ Petroleum refineries including crude and product pipelines; 

♦ Chemical fertilizers (nitrogenous and phosphoric other than slrisle superphosphale); 

♦ Petrochemical complexes (both Oleflnlc and Aromatic) and Petrochemical intermediates; 

♦ Exploration ror oil and gas and their production. transportation and storage; 

♦ Synthetic rubber: 

♦ Hydrocyanic acid and its derivatives; 

♦ Primary metallurgical industries (such as production of Iron and Steel, Aluminium, Copper, Zinc. Lead 

and Ferro Alloys). 

♦ Electric Arc Furnaces (Mfni Steel Plants): 

♦ Chlor alkali Industry; 

♦ Viscose staple fibre and filament yarn: 

♦ Storage batteries Integrated with the manuracture of oxldes of lead and lead antimo~ alloy: 

♦ Thermal power plants; 

♦ Pulp, paper and newsprint: 

♦ Cement. 

For industrial units in the following project categories. Irrespective of the investment: 

♦ Pesticides. 

♦ Bulk drugs and pharmaceutlcals; 

♦ Asbestos and asbestos products; 

♦ All tourism projects between 200-S00 meters of a High Tride Line and al locations with an elevation 

of more than 1 ,000 meters with investments of more than Rs. 5 crores; 
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and Management ♦ Mining projects (with leases of more than 5 hectares): 

♦ Highway projects; 

♦ Tarred roads In the Himalayas and forest areas; 

♦ Distilleries; 

♦ Raw skins and hides; 

♦ Dyes: 

♦ Foundries; 

♦ Electroplatlng. 

Note: Small scale industrial units intending to manufacture any item of the project categories mentioned 

above. with investments less than Rs. I aore and which Ison the reserved list, are exempted from environmental 

clearance. 

Expansion or Modernisation 

All expansion or modernisation projects mentioned above would reQl.lire environmental clearance, if the 

pollution load is expected to exceed the present level. For exemption, the SPCB would certify no increase In 

pollution load from existing level. 

Who ReQJirres Site Clearance? 

Site clearance from the Ministry of Environment and Forests is to be obtained, in case of following projects: 

♦ Mining; 

♦ Pit-head thermal power stations; 

♦ Hydro power, major irrigation projects and/or their combination including Oood control: 

♦ Ports and harbours (excluding·mlnor ports): 

♦ Prospecting and exploration of mator minerals in areas more ihan SOO hectares. 

For obtaining site clearance, applicatton is to be submitted giving the location of the pro1ect along with 

req_uisite details. to the Ministry of Environment and Forests. The Ministry of Environment and Forests will 

convey Its decision about the suitability of the proposed site within a maximum period of 30 days. 

How to Obtain Environmental Clearance? 

Submission of Pro/eel Proposal 

For grant of environmental clearance, an application ls to be submitted to the Ministry of Envi'ronmenl and 

Forests, with the following particulars: 

♦ FIiied-in Application Form; 

♦ NOC from the State Pollution Control Board. 

♦ Summary Project Report; 



♦ 

♦ 

Environmental Impact Assessment (EIA) / Environmental Management Plan (EMP) (20 copies); 

Risk Analysis Report (20 copies)- lf reQ..uired by Impact Assessment Agency 

♦ Comprehensive Rehabilitation Plan - if more than 1,000 people plan; 

♦ Commitment regarding availability of water and electricity from competent authorities. 

The EWEM Report should be prepared in accordance with the guidelines issued by the Ministry of Environment 

and Forests. 

Procedures for ProJect Evaluation 

(a) The Impact Assessment Agency (IM), i.e. the Ministry of Environment and Forests, in consultation 

with a Committee of Experts of a specific composition, .shall evaluate the reQuisite documents. and 

convey their decision within four months from the date of receipt of the proposal. If no comments from 

the 1M are received within the specl0ed time limit, the proposal would be deemed to have been 

granted as ·environmental clearance· unconditionally. 

(b) The 1M upon evaluation would sped~ an insufficiency or inadeQuacy to the project proponent within 

30 days from the dale of submission of the proposal. The project would be reviewed as and when 

submitted alongwith the reQuisile data. 

IL should be noted that submission of lnadeQuate data for the second lime would mean rejection of the 

project summarily. 

{c) The 1M may also recommend the need for a public hearing within 30 days. from the date of receipt of 

the proposal. However. at least one month's notice. in at least two newspapers, would be reQuired for 

such a public hearing. 

After obtaining the ·consent to Establish' and then the Environmental Clearance. the project authorities qn 

begin work related lo the selling-up of the project. 

The project proponent is rCQuired to submit a hair year!)' compliance report indicating effective implementation 

of the recommendations and conditions, subject Lo which the · Environmental Clearance· has been granted by 

the IAA. 

Procedures for Operating an Industrial Unit 

Mer establishing an industrial unit. but prior to the commencement of production. the project proponent is 

reQ..uired to obtain the followfng from the concerned State Pollution Control Board, if these are applicable: 

Consent to Operate for Discharge of Effluents under the Water Act. 1974 

~ entrepreneur has to app!Y to the State Pollution Control Board for the grant of ·consent to Operate for 

Discharge of Effiuents' ln the prescribed form and alongwith the prescribed application fee. This consent to 

operate is reQ..uired. If the industrial unit is likejy to discharge any trade or domestic effluent into a stream. 

sewer or on land. 

Consent to Operate for Emission Under the Air Act, 1981 

An entrepreneur has to app!Y for the grant of ·consent to Operate for Emission· in the prescribed form 

alongwith the prescribed application fee. This consent to operate is reQ..uin;d, if the indvstnal uni! is located 
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and Management In an Air Pollution Control Area. declared by the State Government and like!}' to emit air pollutanl(s) into the 

atmosphere. 

Authorization for Handling of Hazardous Wastes Under the Hazardous Wastes (Management and Handling) 

Rules. 1989. 

This authorization is reQ.uired if the industrial unit is like!Y to generate hazardous wastes as listed in the 

prescribed schedule of categories of hazardous wastes. 

An entrepreneur may submit applications simultaneous!}' for the grant of ·consent to Operate· under the 

Water and Air Acts and 'Authorisation· under the Hazardous Wastes (Managem~nt and Handling). rules. Any 

person who Intends to operate a faclli~ for the collection. reception. treatment, transport, storage and 

disposal of hazardous wastes. is also reQ.llired to obtain 'Authorisation· for any of these activities. 

Industry secto!s which reQ.ulre both 'Environmental clearance· from the Ministry of Environment and Forests. 

and 'Industrial Licence' from the Department of Industrial Development, Ministry of Industry, are as follows: 

• Coal. Lignite (Mining); 

• Petrochemical Complex;* 

• Distilleries: 

• Asbestos and Asbestos Products: 

• Raw Skins and Hides;* 

♦ Paper and News Print;** 

♦ Hydrocyanlc Acid and its Deriv.!Uves: 

♦ Hydroxide (Caustic Soda); 

It is advisable to obtain Environmental Clearance prior lo obtaining an Industrial Licence, in case of the above 

project categories. 

Procedural Recu,lrcmcnts Whllc the Unit Is In Operation 

The following procedural reQ.uirements rieed to be compiled with while the unit is in operation; 

♦ App!), to the $PCB for renewal of ·consent to Operate' for discharge of effluents before the expiry of 

the speclned time. 

♦ App!Y to the SPCB for renewal of 'Consent to Operate· for emissions before the expiry of the specified 

lime. 

♦ Submit to the SPCB 'Water Cess Return· at the specified intervals. 

♦ App!}' to the SPCB for renewal of 'Authorisation for Handling of Hazardous Waste' before the expiry of 

the specified time. 

Other than crude. 
Other r!\ao crude. 

• • Except ba.sasse based unit 



• 

• 

Submit to the SPCB 'Environmental Statement' every year before 30th September, for the previous 

Onanclal year. 

Comp!Y with the consent/authorisation conditions as specified . 

• Comp!Y with the prescribed effiuent/emission standards. 

♦ Ensure proper handling of hazardous wastes. 

♦ Ensure packaging, labelling and traASportation of hazardous wastes In accordance with the provision of 

the Motor Vehicles Act, 1988. 

♦ Maintain records of hazardous wastes generated at the facility in the prescribed form. 

♦ Submit returns regarding disposal of hazardous wastes to the SPCB in the prescribed form. 

♦ Report accidents occurring while handling hazardous wastes to the SPCB in the prescribed form. 

♦ Furnish Information regarding notification of a major accident occurred at the site or in a pipeline 

Involving specified hazardous chemicals to the concerneJ authorities In the prescribed form. 

♦ Ensure transportation of specilled hazardous chemicals as per the provisions oft he Motor Vehicles Act. 

1988. 

♦ Draw Insurance policies for the liability to provide relief under the Public Liability Insurance Act. I 991. 

Procedure for Clearance from the Forest Angle 

It should be noted that all projects which involve: 

♦ Dereservation of forests; 

♦ Diversion of forest land, even if private!Y owned, for non-forest purposes; 

♦ Transfer of forest land by way of lease or otherwise; 

♦ Clearing·or trees for the purpose of reforestation would reQ..uire prior approval from the MiniStry of 

Environment and Forests. Government of India. 

Submission or ProJect Proposal 

All propcsals relating to diversion of forests lands upto 20 hectares, and proposals for clearing of natural!Y 

growing trees for reafforestation, shall be sent dlrect!Y to the concerned regional office of the Ministry of 

Environment and Forests. All other proposals shall be sent to the Secretary, Ministry of Environment and 

Forests. 
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Major Environmental problems associated with selected Industry sector* 

Industry 

Chemicals 

Metal Finishing, 

including Electroplating 

Food and Food Processing 

Brick Kilns 

Drugs 

Pesticides 

Environmental Problems and Rc®lrcmcnts 

Product-specific pollutants. with particular problems related to 

hazardous matetials is the problem. In many companies. pollution 

treatment systems remain non-existent. Pollution prevention 

expertise is also reQ.Uired, particular!}' in small and medium sizes 

operations. 

There are 50.000 operation units in lhdia. The most serious 

pollution 

problems consist of effluents poured Into the local water supp!Y from 

rinsing operations. Almost all small operations discharge wastewater 

without treatment. Effluents contain hea~ metals such as zinc. nic.kel, 

chromium and toXicsubstance like C)'"dnide. Air discharges are also a 

problem. Upstream pollution prevention services are the greatest 

single reQuirements. as end of pipe treatment systems will be 

prohibitive!Y expensive for most firms in this industry. In larger firms, 

where treatment facilities now exist or can be Installed economically. 

provision of know-how In sludge management is reQJJired due to the 

toxic nature of the sludge and lhe lax sludge management practices 

that currently prevail. 

Oil. suspended solids and BOD in effluent water is the problem. 

Need fo.r expertise in polJutlon prevention, as well as cost-effective 

wastewater treatment technologies. including anaerobic systems 

are also serious problems. 

Air pollutlon from chimney e><haust containing particulates, sol. 
and CO and land-degradation are problems. There is a need for 

simple. Inexpensive treatment technologies. 

There are 16.000 plants. of which 96% are small scale. Discharge or 

to><ic materials in partially treated liQIJld wastes is a majOr concern. 

Organic solid wa~tes disposed in land fills withoul adeq_uate 

characterization, pre-treatment or control are also a problem. 

Release of toXic substances in air and water from this industry 

pose serious problems related to the disposal of hazardous wastes. 

lnadeQuacy of local process control Instrumentation. limited 

technical and financial capabilities to handle toxic wastes and 

sludges are also serious problems. Need for incineration. de­

watering. oz.onation, measuring and control technology for 

pesticide plants are also the problems. 

• Souto:: CII - Indian E1wlronmcntal Regulation Contd .. 



Hazardous Waste Disposal 

Integrated Iron and Steel 

Plants/Mini Steel Plant/Small 

Foundries 

Thermal Power Plants 

Sugar 

Serious probl'ems in this area related to the relative newness of 

standards for storage of hazardous waste and other matters exit. 

Measuring. control and dosing technologies are the weakest 

technology links. There is a need for know-how in all areas 

pertaining to hazardous waste management, up to and including 

the design and Installation of adeQuate disposal facilities and 

treatment plants. Most incineration technologies current!Y in use 

are not In line wllh International standards. There is also a need 

for know-how related to maintenance and control of plants as well 

as environmental!Y compatible management of landfill sites. 

One of the most important sectors in India. There are 7 large 

plants. 

170 mini plants and over 5000 small foundries. Raw materials are 

high!Y variable in Quality. This. combined with obsolete cupola­

based production technology. results in serious air and water 

problems, as well as slag and ash management problems. There is 

need for a wide range expertise and technologies. the later would 

include semi-automatic moulding technology for small foundries, 

sand regeneration technolqgies, coated electrodes for electric 

ardurnaces. efficient sand coolers. Improved sand mixers. metal 

filters, spectrometers. and full mould casting processes. 

The eleclrical power supply in lndJa Is based primarily on the 

burning of domestic coal with a high ash content (3896 on average). 

Ash content of power plant coal can vary between 2096 and 6096 

ln a single day. Installed electrostatic precipitators are out of date. 

for the most part. Ash removal carried out by the wet method and 

fly ash suspension is dumped without measures for the protection 

of soil. and groundwater. Ry as.b sludge is one of the most serious 

environmental problems. Wastewater from wet ash removal ls the 

main source of emissions. in addition to wastewater from feed 

water, condense and cooling water treatment. 502 emissions are 

contributing to ·critical' air pollution levels in some places. There 

Is a need for expert.lse and technology in fly ash utilization. coal 

benefaction. upgradltlon and retrofitting of existing plants. fluidized 

bed firing, nitrogen oXlde removal. nue gas desulphurizaUon. fabirc 

filters and continuous waste gas measuring devices. 

There are over 400 Sugar Mills. Main concern relates to high 

BOD effluent containing high oil and grease content. Intense 

odour nuisance due to waste water streams, need for enhancing 

expertise in pollution prevention and waste-water treatment 

technologies particular!Y anaerobic treatment technologies are 

needed. 
Contd .. 
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and Managemenl Fermentation Industries 

Textile 

Dye & Dye Intermediate 

Pulp & Paper 

- Large 

-Small 

Tanneries 

Man-made Fibre 

In Maltry and Brewery. the suspended solids content in waste­

water is relatively high creating odour problem. Main problem 

associated with excessively high BOD waste water (spent wash) 

contributes to odour nuisance. There Is need to evolve treatment 

technologies particularly anaerobic and biological low-cost 

Intensive treatment method. 

Mainly Water Pollution from hea-.y metals, colour and organics 

and high content of dissolved solids are problems. There are 

serious gaps in control technology, available treatment 

technologies; is Quite expensive. 

There are over 64 major units and rest around I 000 units, (out of 

which more than 700 units are in small scale sector). Main 

pollutants are hea-.y metals acids, organics phenolic compounds 

supported with high BOD and COD. High TDS and deep colour 

of dilferent shades with high content of chlorides and sulphides 

are problems. There is need for expertise in waste water 

minimization and in-plant measures for pollution prevention. 

Available treatment technologies are Quite expensive, need to 

evolve low-cost treatment methods. 

Over 96 major units as a large scale units and around 500 are 

small scale units. 

Large scale units contribute to Air Pollution by emitting 

particulate matter. gaseous pollutant and mists, apart from 

high BOD and COD content in waste water including high 

suspended, dissolved solids and high content of lignin and 

other toxic chemicals. 

Small Pulp & Paper units discharges have high BOD and 

hign COD including high concentration of lignin, Chlorine 

and suspended solids pose environmental problems 

through water sources contamination. Fibre and chemical 

recovery Is only carried out in large units as they are high!), 

cost Intensive. Waste Waler Treatment Technologies are 

Q!Jlle expensive. Need to evolve cost-effective waste 

minimization and waste treatment technologies. 

There are about 2500 Tanneries in the country Major problems 

are through waste water which contains heary metals, toxic 

chemicals. chlorides. lime with high dissolved and suspended 

salts and other pollutants. 

Around 7 4 units are there In India, wnich includes 56 units of ~thetic 

fibre. 15 units of Semi-synthetic and 3 units of Glass Fibre. 

Contd .. 



- Synthetic Fibre Plant 

- Semi-Synthetic Fibre Plant 

Paint Industry 

Caustic Soda Industry 

- Mercury Cell 

Inorganic Chemicals 

Environmental problems could be posed by high COD, 

high dissolved and suspended solids in waste-water 

including content of Caprolactem, Dimethyl Terephathalale 

(DMD, Ethylene Glycol, Acrylonitrile and Polypropylene 

used as raw materials in Synthetic Fibre. 

Waste water from Semi-synthetic Fibre Plant which includes 

high COD. high suspended solids and most importantly 

Zinc. These could pose environmental problems. 

The Waste Water Treatment technologies particularly in synthetic. 

Plants which Include raw materials recovery and chemical recovery/ 

reuse technofogies are highly expensive. Need to evolve cost 

e!Teclive Chemical Recovery technologies and waste minimization 

technologies. There is need to evol've low cost treatment 

technologies which could be a!Tordable to small units 

Around 1400 units, both in organised and small scale sector are 

spread over the country. The waste water from Paint Industry 

contains high COD and BOD. oil and grease and hea-.y metals 

pose Environmental Problems. The cost of waste-water Treatment 

is Quite high keeping the complexi\y of waste water in view. There 

is need to evolve waste w.iter minimization technologies and 

cost-e!Tective waste waler treatment technologles. Air pollution 

from these units need to be controlled through low-cost 

technologies. 

There are total 2S major units excluding some units in unorganised 

sector. 

Mercury Cell, Caustic Soda Industry pose Environmental 

problems as the waste water contains salts, acids, calcium, 

chlorine, sulphate, also111osl importantly mercury and high 

suspended solids. The treatment cost is Quite high as mercury 

recovery/reuse technologies are not easily available at low 

cost. Waste water pases environmental problems because of 

high Mercury Content. There Is need to evolve waste 

minimization Mercury Recovery/Reuse and treaimenl 

technologies which are less expensive and cost effective. 

There are about 60 units are all over India producing chemical 

compounds of Cr, Mn, Ni, Cu. Zn, Cd, Hg, Pb etc. 

These units pose severe environmental prob'lems as the waste 

water streams contains all the above said hea".Y metals compounds. 

cyanide, sulphate. high dissolved solids and high suspended solids 

with high COD. 

The Treatment Technologies are very expensive as the waste 

water composition is Quite complex. There is a 11eed to evolve 

cost effective waste-minimization, Metal Recovery and Treatment 

Technologies " 
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Business - Accounting - Economy 

LE AR NIN G O BJEC TIVES 

After reading this unit you should appreciate the following: 

D 8.1 Introduction 

D 8.2 Promotion of Sustainable Development 

□ 8.3 Globalization

□ 8.4 Environmental Accounting

, □ 8.5 Use of Economic Instruments/Price Mechanisms 

0 8.6 Environmental Taxes 

D 8.7 Cleaner Production 

1□ 8.8 Promotion of Responsible Entrepreneurship 

□ 8.9 ls It Possible

□ 8.10 Debt and Environment 

□ 8.11 En'lironmentally Sound Business Embraces all 
Disciplines 

□ 8.12 Environment: Trade GA TT · WfO 

□ 8.13 Eco-labelling
D 8.14 Greeo Funds 

0 8.15 Summary and Conclusions 

8.1 INTRODUCTION 

Business and industry including Multinational Corporations (MNCs) play a crucial role 

in economic and social development of a country. All economic activities either affect or 

effected by narural enyironmental resources - extraction, processing, manufacture, 

transport, consumption and final disposal of the. product are related to environmental 

sustainability. Moreover, economic activities affect the natural resources for future 

generations too. Study of economic system therefore is crucial in so far as quantity and 

quality of natural resources is concerned. There are two important aspects of economic 

and environment linkage: 



(a) Promotion of sustainable development;

(b) Implications of globalized economy.

8.2 PROMOTION OF SUSTAINABLE DEVELOPMENT 

The simplest way to understand the concept of sustainability is as under. There are two 
categories of natural resources - exhaustible or non-renewable and renewable. The 
first category includes those which are of geological origin and any amount consumed 
is gone for ever for all practical purposes. The renewable are used or harvested and are 
replaced/replenished by natural forces. Sustainability means that the rate of harvest 
does not exceed the rate of incremenr/regeneration. It is clear, then that if a society 
uses too many �atural resources that cannot be regenerated, the situation will lead to
degradation of e\�ironment and this practice can11ot continue infinitum.

The annual Economic Survey Report of Government of India publishes one major 
economic issue in each year. This year's major issue is 'Promoting Sustainable 
Development': Challanges for Environmental Policy. This document discusses 'State of 
India's Environment\ It says that a, country's environmental problems vary with its 
stage of development, technology and environmental policies, While some problems 
are associated with the lack of economic development, others are aggravated by economic 
activities. It further gives glimpses of various factors that affect the environment and 
resources adversely. For example, while discussing the soil degradation, it says that 
most of the land in the country shows evidence of degradation, affecting the productive 
source of economy (out of the total geographical area of 329 million hectares, 175 
million hectares are degraded) and the government's strategy towards preventing such 
degradation includes such measures as: 

(i) Watershed development;

(ii) Treatment of affected areas;

(iii) Transfer oftechnology;

(iv) Biomass production;

( v) Remote sensing for surveying affected areas.

Likewise, the document discusses about deforestation, biodiversity, solid waste disposal 
and their relationship with economy :.lnd environment. The purpose of quoting this 
report and discussing relationship between economy and environment is firstly to 
underscore the point that today the country needs to be on a strong economic as weU 
as ecological footing. Secondly, it is to point out that Governments till recently have 
been dealing with ecological sustainability and economic development as two separate 
entities whereas these are interrelated. The ecosystem supports the economic growth 
and if former is ignored, economi..c growth cannot continue. 

There is another aspect to sustainability. Sustainable development has to take into 
consideration not only intergenerational equity i.e. interest of future generation, but 
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capital mostly consists of natural environmental resources but for last few decades the 
developing countries in particular, have been facing depletion of this capital, thus 
landing themselves into economic crisis. 

8.3 GLOBALIZATION 

India opened up its economy in early 1990's. Gl�balized economy not only deals with 

movement of elements like. physical capital, (machinery and equipment) technology 
and labour but also financial capital (foreign direct investment). 

There is more international trade today and this trend is rising. One major impact of 
global economy is on environment and resources. The international trade alters the 
volume of production and consumption. As it is known, the consumption patterns of 
Western countries are imitated by the developing countries (e.g. fast foods) and if this 
trend continues, its Impacts on resources would be significant. Another trend is that 
poor countries are cash starved. They would tend to sell natural resources to earn 
foreign exchange. 

The issues that need immediate attention is whether liberalized trade· leads to damage 
to environment. As memioned above, global trade and environmental issues were kept 
separate and even in the initial rournds ,of talks and negotiations of Uruguay Round of 

Gene.ta! Agreement on Tariffs and Trade {GATI) there was no attempt to resolve the 
issue of environment and trade. (Ucuguay round led to setting up ofWTO in 1995 to 
administer the agreements on International Trade). However, the final Uruguay round 
agreement did take. into account the environmental issues and ensured that 'WfO 
takes up these issues on priority basis. 

India as explained above libera.lized ics economy in early 1990's but the economic benefits 
of liberalization become realistic only if the true costs of products are reflected in their 
prices. In other words the environmental costs have to be reflected in the cost of goods 
and services. This practice of including environmental cost would also rectify the 
aberrations in the value of GNP whicb is the indicator of economic health of a country. 

Case of Madhya Pradesh Teak Forests and GNP 

TIU rccc_nt!Y, there was not much concern about the way teak trees were cut and sold ror timber. Madhya 
Pradesh teak being a fine q_uality material for furniture and house or office building was used 
lndiscrlmlnate!Y because the cost was not high. Later after 7Os due lo depletion of leak forests and due 
to restrictions imposed on cutting of Lcecs. availability became scarce and prices became high. The 
result was that altemallvc nmber source of �m teak came under exploitation. the Quality or which 
was lnf erior to Madhya Pradesh leak . .Assam teak entered the market. its demand rose and prices went 
up .. �m teak forests also started getting depleted. 

According to prevalent accounting norms the proceeds from these teak forests added to the GNP. But 
no depreciation/deduction is re0ected In the national Income for the depletion of fore.sis and ecological 

Contd .. 
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imbalance caused due to felling or trees. (Forests, nolab!Y tropical rain forests are an example of perfect Accounting • Economy

self sustaining system and If lert undisturbed can provide everlasting revenue for future. They are an 
economic asset and if managed well could raise GNP in real terms,) Since the present system of 
national accounting does not take into consideration the depletion of forests and other re.sources, the 
calculated value of national income and wealth can create. an illusion that a nation is on road to economic 
pr�gress than It really is and therefore can sustain higher level of consumption. GNP. in such situation 
thus gives false signal in income generation. A nation can be heading towards resource depletion and 
ecological bankruptcy and still record GNP growth. 

There is another falsio/, While calculating GNP, the expenditure maae towards combating pollution and 
other related actillities is counted as income . Washington Post (March 14. 1991) wrote that the oil spill 
in Alaska that occurred in 1989 drastlcal!Ydegraded the environment, actual!Yresulted in rise in GNP 
because of 2 .2 billion dollars spent in clean up programme. Similar!)'. money spent on medical crats due 
to diseases or adverse effects of pollution is counted as the national income. Frank Bracho in "Redefining 
Wealth and Progress: New Ways to Mea,;ure Economic, Social and Environmental Change·. very aptly 
described GNP as an Indicator which is an indiscriminate ensemble that assigns a positive value to any 
economic 1,1ctMty. be it productive. unproductive or destructive·. 

There is one more problem. It is related to determining the monetary value of 
environmental costs and damages. For example many environmental services do not 
pass through markets and therefore no If!arket prices exist to indicate value. Yet 
valuation and its internalization in the development project does take place. The issue 
of National Resource Accounting has been highlighted in the Economic Survey Report. 
Ir states that accounting schemes that more accurately measure the environmental 
costs of trade or economic activities could help increase the efficiency of narural resource 

use and reduce related environmental impacts. The need for Natiorrnl Resource 
Accounting (NRA) and their integration with the system of national accounts have 
been emphasized in various policy documents ofMEF. 

The Ministry has developed a framework for preparing such integrated accounts. It has 
raken up programmes for development of prototype account for air, water and 
biodiversity. 

8.4 ENVIRONMENTAL ACCOUNTING* 
♦ National Accounts have been providing the most widely used indicators for the 

assessment of economic performance, trends in economic growth and the economic 
counterpart of so·ial welfare. However, rhe new emphasis on sustainable 
development , iraws attention to the need for a broader assessment of growth and 
welfare by modified national ,L · counts. In assessing cost and capital, national 
accounts dn not consider scarcities of natural resources which threaten the 
sustained productivity of the economy and the degradation of environrnenra1l 

quality and consequential effects on human health and welfare. In addition, some 
expendirure for maintaining environmental quality are accounted as increases in 
national income and product. This is despite the fact that such outlays could be

Soutcb Economic Survey, 1997-98. 
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considered a maintenance cost of the society, rather than social progress. Thus, 
the conventional accounts are likely to send wrong signals and may result in 

policy decisions which are non-sustainable for the country. Green accounting or 

environmental accounting on the other hand is, focused on addressing such 
deficiencies in conventional accounts with respect to the environment. 

Integrated environment and economic green accounting, therefore, attempt at 

accounting for both socio-economic performance and its environmental effects 

and integrating environmental concerns into mainstream economic planning and 
policies. Such accounting imply allocating environmental costs (and benefits) to 
those activities and sectors that have caused them, in other ~ords accounting for 

accountability, is a pre requisite for national management of both the environment 
and the country. Given the experimental nature of some of the proposed 
_methodologies, particularly those on monetary valuation of non-marketed assets 
and externalities, such environmental accounting would require numerous and 

controversial estimates and valuation. 

♦ Such integrated accounts can be useful in assessing the sustainability of economic 
growth and also the structural distortion of the economy by environmentally 
unsound production and consumption patterns. However, lack of international 
consensus on how to incorporate environmental assets and costs (and benefits) of 

their use in national accounts and existence of low statistical capacities for 
measuring natural resources depletion and environmental quality changes have 

resulted in a slow progress in development of green accounts. 

♦ Nevertheless, the idea of placing statistical coverage of environmental concerns 

in a national accounts framework commands widespread suppon. Already, several 
attempts have been made at experimenting with satellite accounts - notably in 
Costa Rica, Mexicoj the Netherlands, Nmway and Papua New Guinea, among 
others. Indicative estimates suggest that conventionally measured GDP may exceed 

GDP adjusted for natural resources depletion and environmental degradation by 

between 1.5 per cent to 10 per cent. 

Reverting to liberalization ofT rade and its linkage with Environmen4 it is worth noting 

that India made liberalization a step-wise process. The objective was to improve the 
efficiency of resource use gradually and to step up the growth of economy and industry. 
The last step was to give Indian economy a competitive edge internationally by allowing 
the industry and the consumer a smooth access to international goods and services. 
The liberalized trade not only enhances efficient use of resources but also promotes 

transfer of enviro,1mentally sound technologies for cleaner production, thus resulting 

in overall improvement of EMS of an enterprise. Also increased competition from trade 

liberalization leads to innovations in use of resources. 

Industry in India is under greater pressure to remain concerned about environmental 

performance because of stringent environmental standards required to India's exports. 
The most noted case is that of Leather industry. The western countries would permit 

import ofleather goods from India only if these meet the high environmental standards 
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in its manufacture. The lndian exporters ofleather products may need ISO 14001 Ito sell Accounting- Economy 
these in other countries. A thorough study and research is required to assess whether 
liberalization wo uld increase or decrease environmental problems. But as explain ed 
above, if lndia wants to maintain competitiveness in trade at global level, i has to 
adopt environmentally clean technologies which have to be either transferr d from 
west or developed indigenously. And in this venrure, the government of ln1fa has to 
encourage the use of environmenraJ)y sound technology by measures such as fCOnomic 
instruments or any other price mechanism. Discussed below. (See the box) 

8.5 USE OF ECONOMIC INSTRUMENTS/PRICE 

MECHANISMS* 

While regulatory and legislative measures are strong force in the protection of 
environment and resource conservation alternative, approaches are equally important. 

r 

Market choices in protection of environment are being adopted by both the North and 
South. The underlying philosophy in this approach is to give a clear signal about the 
cost of utilizing environmental and natural resources. 1f the environmental costs are 
properly reflected in the. prices paid for goods and services then companies and ultimately 
the consumer would adjust market behavior in a way that would reduce damage to 
environment, pollution and waste production. Price signal wilJ also influence behavior 
to avoid exploitation or excessive util�ation of natural resources. Such measures would 
facilitate operationalizing the approach of "Polluter Pay Principle''. Removing subsidies 
that encourage environmental damage is another measure. 

8.6 �NVIRONMENTAL TAXES* 

♦ As against the Command and Control approach to management of the
Environment, the Economic or Market Based Instruments (MBi:s) approach sends
economic signals to the polluters to modify theh behaviour. The approach normally
involves financial rransfers betWeen polluters a.__nd the community and affects. relative
prices. But the polluters have freedom to respond and adjust, in the manner they
want. "(bey can thus choose the least cost option to meet the requirements. Hence,
it is considered to be an efficient approach compared to the approach based on
standafds and regulations. The MB Is, therefore, have the benefit of being flexible
and cost effective providing incentives for dynamic efficiency and resource transfer.

♦ Ec.onomic irurruments used for environmental tax include poUurion charges (emission/
affluent tax/poUution tax), marketable permi�, deposit refund system, input taxes/
product charges, differential ta.'( rates and user administrative charges and ·subsidies
fo"r pollution abatement. These.can be both price based and quality based irutruments.

•

• 

MBis have been applied in both developed as well as developing countries. In
general, pt:ice based MBis have been more widely used than those which are

hl.n::re: Economic Survey; 1997-98 . 

\. 
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quantity based. Within price based MBis, indirect instruments such as input-output 
taxes, differential rnx rates and user fees have found extensive application in developed 
countries. By contrast, developing countries have made greater use of subsidies 
including those for end-of-pipe treatment equipment. 

The main MB Is used in India are subsidies for pollution abatement equipment for 

air and water resources. This provides rebates on duties (or various pollution control 
equipment, monitoring instruments and abatement machinery for air/ water 
pollution and promotion of unleaded fuel/fuel efficient automobile subsidy on 
automobile pollution kits/ converters etc. Accelerated depreciation for pollution 
control machinery is also provided. Among user charges/ administration charges, 

consent fee is charged from industries under the 'Water Act and the Air Act. A 
water cess based on the consumption of water and type of industry (polluting) is 

also levied on selected industries and urban municipalities to conseive consumption 
aJ1d control pollution of water. 

Business Prospects 

Environmental Management is not only an issue of legislative/ regulatory controls but it 
also relates strongly to sound business practice. According to a recent survey published 
in UK, 67% of the 1000 companies stated that they attach more imgortance to 

environment today than a year ago. Their reasons for doing this ranges from public 
Image to financial gains accrued from such actions as cutting down the cost of raw 

material wastes. 

The industry and financial sector even In India which tended to ignore environmental 
issues is now becoming aware not only of environmental risks but also its ability to 

affect investment decisions. In addition, an important motivation for environmental 

concern is their public image. 

So far as the Link between environment and business is concerned, the issue is whether 
it is possible to make profit in business and at the same time keep the envir~:mment free 
from degradation. T ill recently, it was believed that what helped business did not help 

the environment? And business is for profit. But the scene is changing fast and in fact 
it has changed for many companies. 

Though there may be a view that the business is there for profit but at the same time 
there are many business corporations that are committed not to do harm to environment. 

Either public pressure or Legislation or out of seJI benevolence, companies have imposed 
social and environmental obligatmns. Realization is incre~singly coming to large 
corporations that business should contribute to the good of the society. When we say 
that business should contribute to the good of the society, it implies that business has 
an obligations both for stakeholders and environment. It is also increasingly realized 

that both business and environment can coexist and u ltimated business can generate 
wealth in a manner that can lead to sustainability in development. ln other words 

improving environment and resource conservation can bring in more profits to the 

company. 
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Some business/industrial houses are already implementing 'responsible care' and Accounting - Economy

programmes of assessment of compliances and audits.A positive contribution of business 
and industry to sustainable development according to Agenda 11, "can be achieved by 

"using economic instruments in which the prices reflect environmental costs of their 
production, recycling and disposal. The improvement of production system through 
technologies and processes that use less resources and produce less waste is an important 
pathway towards sustainability in business and industry; therefore two programmes have 
been proposed in this regard": These are (i) Cleaner Production; (ii) Promotion of 
Responsible Enterpreneurship. 

8.7 CLEANER PRODUCTION 

The concept of cleaner production is t:o include optimal environmental care at every 
stage of the product. The recomm,endations of Earth Summit were that: 

(a) Governments, business and industry including Multinational Companies (MNCs)
should strengthen partnership tn regard to above proposal.

(b) Government,should adopt mix of economic instruments and other measures like
law, standards and audit in consultation with business and industry including
MN Cs for promoting cleaner production with special consideration for small and
medium sized industries.

( c) Governmem:s, business and industry should work towards developing system for
internalization of environmental costs into accounting and pricing. This has been
dealt with in details in the earlier part of this chapter as also the effons of
Government of India in this direcdon.

(d) Business and indusa:y including MNCs should be encouraged to report annually
on their environmental records indicating use of natural resources and energy
used.

( e) Governments should promote technology know-how and transfer among the
enterprises.

( f) Industry should integrate cleaner production policies in its operations, also taking
into account its implications on suppliers and consumers.

( g) Industries should make efforts in impressing awareness, knowledge and skills of
workers for sustainable development operations.

( h) Various organizations, International and National should .strengthen database on
cleaner production and should forge networking.

8.8 PROMOTION OF Res PON SIBLE ENTR- EPREN Eu 

RSH IP 

Agenda 21 explains that entrepreneurship is one of the most important driving force 
for innovations towards responding to challenges in regard to marketing, 
manufacturing and operations. Small and medium sized entrepreneurs play an 
important role in social 
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livelihood for women ih developtng countries. Responsible entrepreneurship can play a 
major role in this direction. It is proposed that responsible entrepreneurship should 

encourage: 

(a) Concept of stewardship in the management and utilization of natural resources by
. entrepreneur.

(b) Increasing the number of entrepreneurs engaged in enterprises that encourage
sustainabie development policies.

In order to achieve the above following steps are required to be taken: 

( i) Governments should encourage the establishment of sustainably managed
enterprises. It would mean mix of economic incentives, streamlining of regulatory
and administrative procedures in dealing with applications for approval.

(ii) Governmeni5 ;hould encourage in collaboration with private sector, establishment
of Venture Capital Fund for sustainable development projects.

(iii) Business and Industry including MN C's should encourage establishing world­
wide corporate policies on sustainable development and arrange for environmentally
sound technologies to be available to affiliates owned mostly by their parent
companies in developing countries without extra external charges and encourage
these affiliates to tailor. procedures keeping in view the local ecological situations.

(iv) Large business and industry including MNCs should establish partnership with
small and medium sized enterprises to facilitate exchange of experience in
nfanagerial skills, market development and technology transfer wherever
appropriate.

( v) Business and Industry should establish National Councils for sustainable
development and help entrepreneurship in formal and informal sectors.

(vi) Business and industry should increase efforts in Research and Development of
environmentally sound technologies in collabotation with academia, scientists
and. engineers.

(vii) Business and industry should ensure responsible and ethical management of
products and services from the point of view of environmencal aspects. Various
codes, regulations, charters, conventions and other initiatives should be integrated
in planning and decision making.

8.9 Is IT Poss1BLE 

ls it possible to implement various suggestions outlined above! In many busjnesses, 
today there exists stiff competition and declining margins with the result that company's 
capacity 1;0 respond to environmental challenges would increase the expenditure. The 
question is whether companies can afford the environmental costs. At macro level or 
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moving towards environmentally sustainable practices and acquiring a competitive 
advantage through strict environmental policies. But is it possible at the level of 
individual corporation to become competitive while maintaining environmentally sound 
practices? The U.S. giant company, Texaco has been investing huge money for 
environmental compliances and reduction in emissions and the total investment exceeds 
its assets base. Will it not affect the shareholders value? The cost of adopting 
environmentally sound practices would continue to increase in view of new regulations 
required to be met by the industry being mandated every now and then. And there 
seems to be no end to such regulations in near furore. Even without new regulations, 
the present ones are always under revision for stricter standards. All this means more 
costs for the company. It seems therefore, that costs for environmentally sound practices 
may be prohibitive for the companies but this doesn't mean that the managers should 
not care for environmental issues and return to old ways, meeting at the most !�gal 
requirements to escape penalties. There is certainly a trade off between environment 
and economic concerns and it is advisable that the managers who have a difficult task 
should concentrate on this aspect. It is probable that solutions which would lead to 
long term resource conservation and ecofriendly practices will be ones that are equitable 
to both the environment and business. Therefore managers should look for a situation 
in which business become profitable, protecting shareholders interest and value and at 
the same time maintaining high environmental standard. The trade off is such in which 
env ironmental benefit is weighed against the value destruction of company. Focus on 
value should enable the managers to make choices m respect of environmental issues. 
A choice can be strategic when a manager finds that impact of environmental issues on 
value is high. The manager may choose to and make heavy environmental investments 
to come to front line by becoming leaders in a particular business. Instead of onl y 

following legal or mandatory requirements, he moves towards innovations, even shows 
a zeal and missionary approach towards environmental issues. Or he may choose to stay 
behind and just remain concerned about compliance of legal requirements. 

8.10 DEBT AND ENVIRONMENT 

Founding of United Natjons, World Bank and International Monetary Fund (IMF) is 
a land_mark in the history of developments of International Institutions - agen,cies for 
political, social and economic issues. Among other things World Bank and IMF perform 
the function of foreign aid - giving grants, loa.ns and advice to poor nations, so that 
they can become wealthier, more democratic like USA. Fifty years after founding of 
these institutions, it was discovered that poor nations have become slave of rich nations. 
Poor nations owe so much to World Bank and IMF that they are spending more on 
foreign debt payments than on social programs. 

Various agencies lent billions of dollars for the projects in poor countries with the hope 
that the loans would stimulate their economies and exports and they would be able to 
repay the loans. But in many cases, it drd not happen that way. Blame is put both on 
lending agencies and the borrowers. Though the data are old (1997) Zambia devoted 
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and water. For Sri Lanka, corresponding figures are 22 and 13. 

In 1980s the lending agencies like World Bank, IMF and even the Governments of 
rich nations like USA lent money to developing countries �ith the strings. The borrowing 
nations were asked to change their economic policies, such as privatization of state nm 
enterprises. These �hanges or reforms were called as stnicrural adjustments. The World 
Bank Report of 2000 has this to say "We urge a broader approach to reducing poverty 
and provide opportunity, empowerment and security". According to observers on debt 
crisis, this statement shows that Wodd Bank made mistakes and there were flaws in its 
policies. Sometimes loans were siphoned off to other projects, even going to the personal 
account of dictator presidents of certain countries. Corrupt practices became common. 

The developmental efforts of last few decades resulted in many disasters - economic 
environmental, human rights. World Bank funded Ganga Action Plan for clearing up 
river ganges. The river continues to remain polluted. Uganda shifted fun.ding meant 
for providing safe drinking water to poveny reduction. 

8.11 ENVIRONMENTALLY SOUND BUSINESS 

E M B RAC E S A L L O I S C I P LI N E S 

In 'Earth in the Balance', Al Gore writes that we can produce for the world market 
place the new products and technologies that foster economic progress without 
environmental destruction. Also, Michael Porter from Harvard Business School argues 
that economic progress and envirommmtal protection is not a conflicting proposition, 
According to these views, the successful managers redesign the product, and adopt 
newe.r technologies that are now available; they can achieve goal of less resources 
depletion and less waste production. It is an eco-friendly business. It means that managers 
understand the impact of business on ecosystem and sustainability. This requires a new 
kind-0f thinking and strategies in respect of environment business relationship. A change 
is needed at all levels starting frorn organiz:itional structure, finance, manufacturing, 
marketing, operations, accounting and other related disciplines. Take for example, 
the case for organizational structure. An organisation's structure is based on its cu�rure. 
We cannot expect to change organisation structure and its culture unless we understand 
the processes that gave rise to it. ln other words it is important to know what are the 
practices that gave rise co unsustainable nature of business. When we understand 
these, it become easy to chalk out strategies to change the culture for attaining 
environmentally sustain.able business objectives. 

Manufacturing 

So far as manufacturing is concerned, th� traditional method is that raw material is 
procured to transform it into a product and in the process some waste is produced 
which is <lispo5ed. But for making the manufacturing process eco-friendly, new concepts 
of 'Industrial Ecology' as discussed earlier have to be adopted where consumption of 
ra.w rnateriai is optimized and waste is minimized and the waste of one process serves 
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happens, in nature -the case of tropical rain forests. The tropical rain forest is a self 

sustaining system. No one adds fertilizer to the soil of these forests. These is no human 

input in so far as the growth df these forest is concerned. The bacteria, algae, leaves and 

fruits of the trees of these forests decompose and provide .nurrients for maintaining the 

flora and fauna of the forest through a mechanism of recycling - waste of one is the 

source of nutrient for others. 

Ln acrual practice the nations, especially the developed ones need to change the habits 

and mindset in so for manufacruring and consumption are concerned. Of course, it is 

not possible to attain an ideal situation as it obtains in tropical rain forest but it is 
possible to minimize the use of non renewable resources and attain a situation of minimum 

waste production by way of recycling. 

There is one more aspect in so far as eco-friendly manufacturing is concerned. This 

refers to technology used in manufacturing. All environmental problems cann.ot be 

solved by technological interventions. Technology, no doubt, can make a difference by 

reducing the rate of consumption of resources but there is no technology that can 

lower the sea level once it has risen or there is no technology to manufacrure ozone in 

the stratosphere. 

Another point is that in a decenrralized economy, the manufacturer has no responsibility 

for the operation or final disposal of the product, the latter may lead to environmental 

damage. The manufacturing system should be such where manufacturer has th� 
opportunity and incentive for recovery, reuse and recycling of durables. 

Marxetlng 

The strategy has to change in respect of marketing if a business is to meet the challenges 

of environmental issues. In fact, changing marketing strategy may give an advantage 

to the business as it does in manufu:cturing. Some of the. companies have already, adopted 

so called 'Green Marketing'. Samsung Refrigerator being sold in India has a prominent 

label, ''CFC free". Many other products have come to market that claim to be using 

recycled products. Many fuel efficient cars and appliances have been claimed. The 

consumers are increasingly becoming aware about these and should prefer to buy eco­

friendly products. The consumer express their concern about environment through 

market behavior. Therefore, the business has to keep this in mind when it devises its 

promotional campaign. The companies have to make· a truthful environmental claims 

while marketing their products. 

8.12 EN VI RON M ENT: TRADE GA TT WTO 

As discussed in earlier chapters, Environment· the Nature's lite support system is under 
great sn:ess due to many reasons. The reasons have been elaborated. Our ecom>mies 

keep on increasing pressure on our ecosystem, land, rivers, oceans, fisheries, forests 

and other natural resources. The Earth's carrying capacity is being over-stretched. 
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or damage the environment? Should we have restrictions on free trade? Should an 

importing country care for or should have responsibility for environmental damage in 
the exporting countries caused by production of traded commodities? These are important 

questions to be addressed. One thing is certain and it relates to the approach we adopt 
in this regard. The approach refers to integrated ecological system for economies. This 

means we have a belief that ecological preconditions provide a framework for economic 

development and it is essential that ecological or environmental resources and services, 
which form the core of thr framework, have to be used efficiently within this framework. 

We discuss here the conditions under which international trade is related to ecologically 
sustainable development. We also discuss the trade regulations that have Impact on 

environment. 

The concern about the relationship of trade and environment grew to significant level 
in late l 980's and eady 1990's when there was a dispute between USA and Mexico; the 

former having imposed restrictions on the import of M exican fish called tuna. It was 
argued by Americans that in the process of catching tuna, dolphins get killed, since 

these fishes swim underneath the dolphins. For catching the tuna, the fisherman would 
.drop his net under the dolphins and when the chase is over, he would haul in the fish 

and dolphins together, often killing the latter. Similarly several European countries 
discussed about trade restrictions against import of timber, because of its impact on the 

environment. 

To start with the subject of trade and environment, we may refer to Principles No. 2, 
11 , 12, 13 and 16 of Rio Conference (1992) given in this book. All these principles 

relate to t rade and environment. We may also note that before Rio, there were 
agreements having implications for trade. These are: 

♦ Convention on the Preservation of Fauna and Flora in their Natural State - 1933 

♦ International Convention on the Prevention of Birds - 1950 

♦ International Plant Protection Agreement- 1951 

♦ European Convention on the Protection of Animals during Transportation-1968 

♦ Convention on International Trade on Endangered Species of Wild Fauna and 

Flora (CITES) - 1973 

♦ Montreal Protocol on Substances that deplete Ozone layer - 1987 

♦ Basel Convention on the controlofTransboundary Movement of Hazardous Wastes 

and their Disposal - 1989 

General Agreement on Ta riff and Trade (GA TI) was established in 194 7 for better 

organtzation of International T rade. The member countries regarded rules 6f the 
Agteement as binding. ln fact GATI served as forum for simplification of trade 
regulation among member countries. In 1992 GATI had 108 countries as members. 
The objective of GATTwas tO remove various barriers in international trade for promoting 



economic development. 

Within GATI framework, other agreemehts were finalized among the members. Technical 
barrier to Trade (TBT) was one of these agreements and this specifically mentioned term 

'environment' in GATI context. Among other rounds of agreements under GATI 
framework is famous Uruguay Round, which began in 1986 and completed in 1994. It 
discussed, for the first time Trade in Services and lnrellecrual Property Rights (IPRS). 

Uruguay Round specifically mentioned Environmental issues also. 

A technical group called Environmental Measures and International Trade (EMIT) was 
established within GATI in 1991, a year before Rio was held. EMIT was more or less a 
discussion forum and did not have much binding on environmental rules for trade. The 

Ministers who met at the final round of Uruguay Round of Talks on Multilateral Trade 
Negotiations in 1994 reached the agreement establishing World Trade Organfaation 
(WTO), keepihg in view the spirit of Rio.Declaration on Environment and Development, 

its follow up in GATT and followed by decisions to coordinate the policies in the. field 
of trade and environment. 

Main objectives of WTO a(e: 

(i) To supervise and liberalize international trade 

(ii) To supervise the settlement of commercial disputes. 

It will implement and promote further the objectives of GATI 1994 and Multilateral 

Trade Agreements including the general agreement on Trade Related Aspects of 
lmellectual Property Rights (TRIPS). According to GATT 1994: 

Countries have to be facilitated to enter into reciprocal and mutually beneficial 
arrangements directed to reduction of tariffs and other barriers to trade and to eliminate 
discriminatory treatment in international trade relations. 

Among other objectives WTO members ate to expand production and trade in goods 
and services allowing optimal use of natural resources for achieving sustainable 

development seeking to protect the environment. 

Since 1994 WTO programmes on environment have been based on the discussions of 
Committee on Trade and Environment (CTE). Accordingly, CTE submitted a report 
to the Ministerial Conference of Singapore (1996) and to WfO Council in 1997 o n the 
theme of linkage between Multilateral Environmental Agenda and Multilateral Trade 

Agenda. In 1997 the CTE organized meetings from the secretariats of CITES, Basel 
Convention, Montreal Protocol, UN Convention on Laws of Sea, CBD and GEF. The 
idea is that there should not be any incompatibility between WTO regulations and 
International Protocols Conventions on vadous environmental problems. 

In 1998 CTE established WfO database on Environment. Also CTE held meetings of 
secretariats of various Multilateral Environmental' Programmes and UNEP. Discussions 

were also' held on Eco-labeling. CTE at its meeting in 2001 discussed market access 

implications of environmental measures and development arising from trade in fisheries, 
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discussed dispute settlement issues. 

Decision making in the CTE and other committees is- by consensus. If decision is not 
arrived, the' matter is decided by voting at the meeting of Ministerial ·conference and 

General Council. 

WfO is thus the body overseeing international trade. It claims that trading system 
adopted under WTO is beneficial in the sense that it stimulates economic growth, job 
creation, raises standards of living, gives voice to small countries and allows trade 

disputes settled peacefully. The system lowers the trade barriers, thus increases trade 

volume, which in rum leads to higher economic growth and generate employment. 
Further it claims that if WIO did not exist, the larger and powerful countries would 
impose their unilateral decisions on smaller trading partners. The preamble to the 
agreement, which established WfO include among its objectives, the optimal use of 
resources, environmental protection and sustainable development. Many observers, 
however, point out that claims made by WfO may not be correct. One may recall the 
protests and riots at the Ministerial C�nference held in Seattle, USA, in December 
1999. There were indications that cracks were appearing in the World Trade 

Organization and the decisions that were to be taken were undemocratic. Many 
negotiations took place in closed-door meetings in which most of the developing 

countries were not invited. Minister from Ghana remarked that there was no 
transparency in the proceedings and African countries were excluded from certain 
vital issues. Some observer:s also feel that decisions tilt in the favour of rich countries. 
Vandna Shiva, _an eminent environmentalist_said that rules of WfO are driven by 
objectives of establishing corporate control over every dimension of our lives!! 

. 
♦ It is most desirable that GATTI \Y/rO rules must permit trade measures that are

in conformity with International Environmental Agreements.

♦ Trade has environmentaJ implications. It is not the primary cause of environmental
damage. The primary cause lies in production processes, therefore, source of problem

should be rectified.

♦ Trade barriers aimed at rectifying the environmental effects of production within

another country must be justified keeping in view the multilateral international

environmental regulations.

8.13 Eco-LABELLING 

Eco-label is an environmental claim that appears on the packaging of a product. It is 
awarded to a manufacturer by an appropriate authority. 1S0 14020 is a guide to the 
award of Eco-labels. 

The common person is now becoming aware of the deterioration of environment 
especially when it relates to human health. There is a growing demand for goods and 

services that cause less damage both to the health of human and environment. The 
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consumer in developing countries too is showing great interest and concern on the Accounting. Econon~ 

environmental effects of products and services. This in turn, effects the purchasing 
behavior. In developed countries there is increasing concern about what is called as 

'green purchasing' which in final analysis leads to conservation of natural resources 
and sustainable development. This concern has led the governments especially in the 

countries of North to formulate guidelines that regulate sales and trades. In fact, 'green 
shopping' is now becomi.ng popular in these countries. 

The Government oflndia launched an Eco-mark Scheme in 1991 to increase consumer 
awareness in respect of environment friendly products. The aims of the scheme are to 
encourage the consumer to purchase those products which haye less harmful 
environmental impact. Eco-mark label is awarded to products which meet specified 

criteria and quality requirements oflndian standards. (The European Union Eco-labelling 
scheme is in operation for the last few years. The Eco-Labels in this case represent 
independently verified sign of environmental excellence and encourage manufactures 

to make environment friendly products. The manufacturer has to submit an evidence 
that its particular products meet the criteria set out for its category. An approved 

laboratory validate the tests. The Eco-label product has competitive advantage). 

Eco-labelling can lead to: 

( i) Improvement of image and sales of produc_ts. 

(ii) Manufacturer becomes more accountable to environmental impacts. 

(iii) Consumer's awareness that their choice of product do affect the environment as 

some products are less damaging to environment than others. 

Operation of Eco-mark Scheme of the Government of 
Ind/a 

There are three stages that lead to award of Eco-mark in India. These are: 

(a) The Steering Committee of the MEF determines the product categories for 
coverage under the scheme and to formulate strategies for implementation and 

future developments of the scheme. 

(b) The second stage is the identification of specific products to be selected and the 
individual criteria to be adopted by the Technical Committee of the CPCB. 

( c) In the third stage the Bureau of Indian Standards (BIS) is to certify the product 
and formulate contract with the manufacturer allowing the use of eco-mark. 

Criteria for Eco-mark 

According to MEF, criteria for awarding Eco-mark cover all the stages of product from 
raw material to manufacture and to final disposal (LCA). These criteria refer to general 

and specific requirements for products. 
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(i} Products to meet the relevant standards of BIS. 

(ii) Manufacturers to produce documentary evidence in regard to compliance of EPA, 

· Water and Air Acts and other rules and regulations such as Prevention of Food 

Adulteration Act an1d Drugs and Cosmetics Acts and rules made thereunder. 

(iii) The product to display the list of critical ingredients in descending order of quantity 
present. 

(iv) The packaging to display the criteria based on which che produce has been labelled 

environment-friendly. 

( v) The material used for packaging to be recyclable/reusable/biodegradable. 

(vi) The product to be accompanied by detailed instructions for proper use. 

For Product Specific Requirements following issues are to be considered: 

( i) Source of raw material. 

(i i) Production process. 

(iii) Energy use/ conservation in the production. 

(iv) Wastes arising from the process of production. 

{ v) Utilization of wastes. 

( vi) Disposal of wastes. 

(vii) Suitability for recycling or packaging. 

(vi.ii) Biodegradability. 

Status of Eco-mark De velopment 

According to a Report (1997), 16 categories of products have been identified by Eco­

mark Steering Committee. The Eco-mark Technical Committee has flnalized the eco­
mark criteria for 14 categories. These are: 

1. Soaps and detergents 

2. Paper 

3. Food items 

4. Lubricating oils 

5. Packaging materials 

6. · Paints and powder coatings 

7. Batteries 

8. ElectricaVelectronic goods 



9. Food additives 

10. Wood substitutes 

] 1. Cosmetics 

12. - Aerosol propellants 

13. Plastic products 

14. Textiles 

Despite the Eco-mark scheme being in existence for some time, the scheme is yet to take 
off. 

Procedure for Obtaining BIS Eco-mark 

1. The procedure for grant of licence by BIS under the scheme of Eco-mark is the 

same as applicable for grant of licence by BIS for its Product Certification Mark 
Scheme. 

2. Under the scheme of Eco-mark, the Standard Mark of the Bureau shall be a 
single mark being a combination of lSI mark and Eco-mark. 

3. The licence is granted initially for one year and is renewable. 

During the licence period, o fficer of Bureau makes inspections and if he finds any 
deviation or non compliance, action as provided under the BIS Act is taken. 

Environmental Protection Industry In India* 

As per OECD estimates, the world market for environmental goods and services in 
1990 was of the order of 200 billion US $ and is expected co touch 300 billion US $ by 

the year 2000. While the data indicate that the Indian environmental market is relatively 
very small, yet it is a very positive and definite indicator of potential growth. This is 

evident from the spurt in the number of environmental companies and their average 
growth rate. The number of environmental companies has grown from one hundred to 

approximately seven hundred in the last 4 to 5 vea,rs. This includes both equipment 
manufacturers and service providers. T he current annual turnover of the environmental 
protection industry is estimated at about US$ 700 million. 

Table 8. 1 : Status of Global Environmental Goods and Servtces Mark.et 

(US$ billion) 

Market 1990 2000 
I Total Non-OECD Total Non-OECD 

Estimate-I 200 36 300 ss 
Global Estimate-II 270 37 408 61 

Estimate-Ill JOO 100 600 200 

So11r": 1 OECD. 
II Eiwlronmcnlal Business lntcmallonal In£. 

Ill lntcrnallonal Finance Corporation. 
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Indian pollution control industry is well diversified and has made a tremendous stride 
in the conventional and advanced technologies either on its own or through tie-ups with 

foreign manufactures. The most common products ·are systems for treating water and 
controlling air pollution. Though the range of pollution control equipment prod.uced 

by Indian manufacturers is growing rapidly, it requires infusion of latest technologies 
which are more effective both in'coscs and efficiency to meet the increasingly stricter 
emission, effluent and disposal standards. It must be stressed here that conventional 
pollution control industry offering 'post facto' solutions is also undergoing a strucn1ral 
transformation. The spectrum of technologies and equipment from this sector is fast 

expanding to include conservation, resource recovery and waste utilization technologies. 
In fact many companies are djversifying in the areas of cleaner production technologies, 

specially in those sectors, where they have been actively offering pollution control 
solutions. 

During the year 1993-94, the Indian pollution control equipment producers in the 
organised sector have reported an average growth of 20 percent in terms of sales turnover, 

and 40 percent in terms of profitability. A list of the growth registered by some of the 
leading pollution control equipment manufacturers during last financial year is given 

in Table 8.2. 

Table 8.2 : PoUutlon Control E®lpment : Growth of Selected Companies 

Companies 1992-93 1993-94 Growth 96 
(MIDlon US $) (MIiiion US $) 

Flakt India Limited 26.0 3S.3 37.7 

Ion Exchange 24.0 28.0 16,6 

TTG Industries 4.9 7.0 42.8 

Western Bio Systems I.S 3.7 146.6 

Western PaQ..ues 9.5 14.6 S3.6 

Triveni Engineering 3.S 4.3 22.8 

Hindustan Dorr-Oliver 
I 

2.4 3.0 2S.0 

Thermax J0.J 12.6 22.3 

Despite this encouraging growth, lndian equipment manufacturers face a number of 

obstacles that include: 

( i) Shortages of raw materials such as membranes, activated carbon, resins and other 

critical components; 

(ii) Limited servicing capability, especially for more sophisticated equipments; 

(iiO limited access to available technology and potential foreign partners; 

(iv) High cost of capital for diversification/ new projects; 

( v) Limited R&D for technology innovation and adaptation. 



En v/ronmental Protection Services 

Environmental consultancy services are at pre.sent small, bm are expected, to grow more 
quickly than the market for equipment as a result of increased domestic and global 
environmental imperatives such as Environmental ManagementSystem Certification. A 
growing number of Indian firms offer environmental services to industry. However, a 
large number of these firms also offer consultancy services in other areas of industrial 
operations. Turnkey consultancy services are more popular in Indian firms. The Indian 
environmental firms can be grouped into three main categories: 

(i) Engineering consultancy service:, for the speciftcation design, installation and
commissioning of treatment systems;

( ii) Environmental studies such as Environmental Audits/Waste Minimization,
Environmental Impact Assessments, Safety Repon:s, Development of Environmental
Standards and Policy Research.

(iii) Environmenral Monitoring and Laboratory Services for Regulatory Compliance
and Treatabi!ity Studies.

Of these three segments, the firms offering engineering consultancy services are relatively 
well developed while the quality of the services provided by the firms in the 
environmentaVsafety, audit, environmental impact assessment studies varies widely. 
Only a few large consultancy firms are offering services in the latter category. There is 
an appreciable growth of small firms in last few years with one-to-five employees offering 
services in this specialised service sub-sector. At present, the market for pollution 
prevention services is limited mostly to large and medium manufacturing enterprises. 

The services being provided by most private Indian monitoring and analytical laboratories 
are considered of variable qualiry; while this may satisfy some companies seeking 
regulatory approval, it leaves a subsrantial market for high quality laboratory services, 
especially, in areas of cluster of industries. 

8.14 GREEN FUNDS 

Establishment of Green Funds is a step that indicates socially and environmentally 
responsible behaviour of the companies. Before the concept of Green Funds was 
developed, the funding agencies were mostly concerned with investments that were 
matter of ethical concern, like manurarturin� ofannaments. During the last one decade 
or so, many funds adopted a sdeccion criterion that is based on whether the investments 
were made in companies which demonstrate good environmental perfor�ance. The 
fund managers, in many developed countries include environmental issues in their 
functioning. The impact of Green Funds has been limited so far. However, there are 
few who believe rhat investors should look beyond financial bottom lines while making 
investment decisions. In U.K., the investment principle in pension funds takes into 
account rhe environmental consideration. This also gives the trustees more freedom in 
fund management Of course, the fund managers need to have a thorough knowledge 
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impacts of the company in question. Also the funds can ask and encourage the companies 
to adopt environmental management system an<l audit for ISO 14001 and such other 
measures. 

It would not be an understatement to say that Green Funds are going to have substantial 
influence in improvement of corporate environmental strategies. 

8.15 SUMMARY AND CONCLUSIONS 

Already in many industries organizational strucrure, manufacturing and marketing are 
changing to meet environmental challenges and they have recognized that caring for 
the environment is good business. Resource conservation, energy efficiency, waste 
reduction, better technologies and pollution prevention can increase profits both for 
the countries of South and North. 

The South must expand its industry to escape from poverty and achieve sustainability. 
Three quarters of the world is under-industrialized, and need to strengthen its industries. 
But this development mu.-;t follow a different pattern from that which has affected the 
environment and imposed heavy social costs in many countries of North. 

Responsibilicy for ensuring sustainable and 'green' industrialization lies with governments, 
environmental experts and industty itself. Technology is available to clean up the 
mi.stakes of the past, and achieve new industrial growth without disaster. 

Business must make ethic as an integral part of their corporate goal, taking care that 

their practices, processes, and products conserve energy and resource s and have a 
minimum impact on ecosystems. Industries that are based on narural resources, like 
minerals, timber, fibre, and foodsruffs, etc. have a special responsibility for: 

♦ adopting practices that have built-in environmental consideration.

♦ introducing processes that minimize the use of natural resources and energy, reduce
waste, and prevent pollution;

♦ making products char are "environment-friendly", with minimum impact on people
and ecosystem.

As societies commie themselves to sustainability, practices that are now limited to a 
few organizations will become universal. The inclusion of environmental impact 
assessment in the planning of company's policy, the regular conduct of environmental 
audits of company's activities and polluter should pay for the damage to environment 
are likely to be among these. The wPolluter Pays Principle" leads to: 

♦ continuing development of processes which produce less wastes.

♦ more rigorous screening of the new products which are added each year in the
market.
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the financial sector, and the tourist industry- all have important relationships with the 
environment and natural resources. 

In order to understand the intricate relationship between environmental and economic 
development i.t is important to send a message to conventional economic system that 

there should be a systematic 'Valuation' of environment. Thus to treat environmental 
goods and services having no value ls an obsolete concept. 

Also the business and economy must realize that there is an ecological basis of economic 
activities. The economic activities should be carried out with focus on social as well as 
natural (ecological) phenomena. 

Co r po rate Me r g e r a n d Ac Q..U I s It I on s 

Merger means two companies combine in a manner in which one company's identity 
survives. When two companies within the same industry combine, it is called horizontal 

merger. 

When two companies participate at different stages of production or value chain, it is 
called vertical merger. 

Acquisition means when one company takes controlling interest of another company 

or selected assets of another company. 

ft is estimated that the value of merges and acquisitions all over the world was over 3.5 
trillion US Dollars in 2000 as against 2.5 trillion in 1998. Corporate mergers are taking 

place within a country and across the national boundaries; the latter bring in foreign 
direct investment (FDI). The concept of mergers is to increase the shareholder's value. 
Whether this happens or not is d ifficult to answer. Mergers are being done in sectors 
like telecommunication, automobiles, and pharmaceuticals. These three sectors are 

the major players in global mergers. Besides above, other sectors are oil and gas, metals 
and chemicals. [n India, after the liberalization of economic policies, the process of 

mergers and acquisitions started both in private and public sectors undertakings. Many 

public sectors undertakings have been on sale and have been acquired by private 
companies. At global level, besides the above mentioned sectors, the merger of media 
and communication companies even though some may be small - has a great impact on 

media market. 

Initially mergers were largely financed through so called borrowed funds but today 
besides cash transactions, the mergers involve stocks swaps. 

Environmental Concerns 

· The companies that are involved in mergers have to a ascertain whether they are free 
from environmental liabilities. The environmental laws require that companies must 

make disclosures of such things as existence of hazardous materials and to what extent 

these are released into the environment. Likewise it has to be known whether Water 
Act, Air Act and other provisions of EPA are being followed or not. These reportings 
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meet the requirement of law. 

----------1-;.ifi■iMM•J••liii•iHi.-.---------

1. How is business linked with industry and how is it responding to environmental 

imperatives? 

2. What is sustainable business?'Why is it necessary to promote sustainable business? 

3. What is the relationship between manufacruring and environmental protection? 

4. Is it possible to develop trade off between environmental protection and shareholder 

value protection? 

5. Write an account of environment protection industry in India. 

6. What is eco-labelling? 
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LEAR NIN G OBJECTIVES 

Afrer reading this unit you should appreciate the following: 

□ 9.1  Introduction

D 9.2 T ypt:s of Wastes 

D 9.3 lnregrated SyHem for Waste Management 

□ 9.4   ManRgemenrofHazardous Wastes

□ 9.5 Vanous Programmet;

□ 9.6 The Basel Convention

D 9.8 The Garbage Trade 

D 9.9 Waa,.: an<l Race in USA 

D 9.10 Saga of Khian Sea 

D 9.11 Commemary on Basel Convention 

D 9.12 Lome and Bamako Conventions - A Regional Effort 

D 9.13 Hazardous Wastes - Summary anJ Condusiom 

9.1 INTRODUCTION 

It is estimated that urban municipal solid waste generation in India will increase from 
490 grams pet person per day in 1997 to 945 grams per day in 2047. (For city-wise solid 

waste generation see Table 9.1). The per capita consumption of packaging paper is 

likely to increase from about 2. 7 kg per year at present to 13.5 kg per year after 50 years. 

This means 60 times increase in the generation of packaging paper most of which of 

course, is recyclable. If such huge volumes are to be recovered and recycled, we need 

to plan strategies and implemenr them soon. Plastic consumption is likely to increase 

from 2.1 kg per capita per year in 1997 to about 17 .2 kg per capita per year in 50 years. 

As per estimates if present methods of waste disposal continue, the area under landfill 

sites would be seven-fold increase from today. However, if our municipal corporations 

restructure their waste management system to separate organic matter and compost it, 

extract recydables and recycle them, and dump the remaining, not only will wealth be 

generated from waste, but the requirement for land will be more than halved. 
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City 

Mumbai 

Delhi 

Madras 

Calcutta 

Hyderabad an<l Secunderabad 

Bangalore 

Ahmedabad 

Pune 

Kanpur 

Nagpur 

Lucknow · 

lalpur 

Surat 

Baroda 

Indore 

Patna 

Madurai 

Coimbatore 

Kochi 

Varanasi 

Ludhiana 

Vsshakhapatanam 

Allahabad 

Meerut 

Vijaywada 

lamshedpur 

Bareil!Y 

Trivandrum 

Dhanbad 

Bhopal 

Estimated Quantity of Solid waste 

(Tonnes/ day) 

5,000 

4,600 

3,500 

3.500 

2,800 

2,700 

1,600 

1,527 

1,314 

1.100 

1,043 

1,021 

1,000 

900 

800 

714 

711 

710 

680 

661 

656 

630 

609 

547 

545 

542 

520 

515 

511 

500 



9.2 TYPES OF WASTES 

Solid wastes arise from: 

(i) Domestic source - garbage.

(ii) Agricultural source - agricultural residues.

(iii) Construction sites - debris and unused material.

(iv) Power stations - fly ash.

( v) Industry - Both hazardous and non-hazardous wast� arise from industrial sources.

Hazardous wastes are those wastes which are toxic and pose threat to human as

well as to environment. Examples of these wastes are pesticides, asbestos, polish,

paintS, stain removers, fluorescent lights, certain types of oHs, solvenrs etc.

Non hazardous industrial wastes are substances like metal and glass pieces, plastic,

rubber and sludge from waste treatment plants.

(vi) Radio--active wastes from nuclear installations. So far as the Radio-active wastes

are concerned, there are international conventions relating to their disposal. Legally

no country can dump these in sea. These have to be disposed of or rendered

harmless through established procedures.

(vii) Minning and quarrying.

(viii) Sevrage sludge.

Excepting certain industrialized countries, in ocher countries the waste garbage or 
rubbish is handled by government agencies/municipal corporations. These are carried 

out of the town to the landfills through trucks. They are dumped or buried and no body 

cares what happens to these wastes. Mostly these wastes are burnt, though this practice 

is now discouraged in big cities. Dumping wastes whether hazardous or non hazardous 
in this manner results in: 

( i) health risk to human.

(ii) environmental damage in the form of damage to 5oil, water and air because of

leaching by which chemical and other harmful materials percolate into soil and

ground water. Also as these wastes decompose, there is foul smell as well as

production of methane gas.

9.3 INTEGRATED SYSTEM FOR WASTE 

MANAGEMENT 

Agenda 21 addressed the problem of waste management stating that sound 

management of wastes is among the major environmental issues for maintaining the 

quality of Earth's environment and achieving sustainable development. Accordingly, 

waste management is to be done through following sys tems. 
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and Management (i) Minimum production of waste. 

(ii) Maximizing reuse of waste and recycling. 

(iii) Promoting environmentally sound waste disposal practices. 

(iv) Extending waste services. 

Minimum Production o f Wastes 

1. Consumption patterns and waste production are linked. If consumption is more 
(and unsustainable) prodliction will increase re11ulting in increased waste 
production. A change in life style and attitude can help in lessening consumption. 

2. Besides consumption pattems, the waste production can be minimized by adopting 

suitable technology in production process. 

3. A waste minimization policy should be formulated which is possible if thei:e is 

mechanism to quantify the waste production and to establish national goals by 
collecting data. 

4. The Governments and UN should promote waste minimization by facilitating 
exchange of data and know-how. This is possible by: 

( i) Identifying and adopting clean technologies. 

(ii) Undertaking research on economic impacts of waste minimization at 

customers level. 

(iii) Reviewing waste minimization instruments and identifying new instruments 

fo r use at country level. 

(iv) Encouraging industry to change product design and reduce industrial process 

wastes i.e. waste minimization at source. 

( v) Producing products wh ich have longer life, th us cutting down total 

production. 

(vi) Facilitating transfer of waste-reduction technologies to developing countries. 

(vii) Human resource development for waste minimization should be targeted at 
managers of waste management sector. 

Maximizing Waste Reuse and Recycling 

Reuse of wastes has become very important not only in view of the fact that wastes pose 
a threat to environment but also due to the fact that waste d isposal has become very 
expansive. Time now has come to formulate a national programme for waste reuse and 
recycling. According to UN all the governments should have definite programmes to 

reuse the wastes by 2000 by indu.mialized countries and by 2010 by all the developing 
countries. These programmes should: 



( i) Develop and strengthen national capacity to reuse the wastes in increasing 

proportions. 

(ii) Provide incentives for waste reuse and recycling. 

(iii) Change the existing norms to avoid discrimination against recycled material. 

(iv) Develop public education and awareness programmes to promote the use of recycled 

products. 

( v) Industry and other institutions of research should identify socially acceptable and 

cost effective forms of waste reuse relevant to each country. 

(vi) Local waste management organizations and municipal bodies should review a.II 

the avallable options and techniques making waste reuse an integral part of strategy 

for healthy living. 

(vii) Funds should be made available to encourage waste reuse for producing compost, 

for irrigation and for energy recovery by small scale industry. 

(viii)ldentify potential markets for recycled products. 

( ix) Promote transfer of technology for waste reuse, as well as exchange of materials by 

industries to use waste as raw material. 

(x) Make economic and regulatory instruments in such a way so as to support the 

principal that those who generate wastes pay for its d isposal. 

(x i) Promote the separate collection of recyclable parts of wastes. More than a decade 

ago, Newsweek published report about Japan's system of managing wastes, also 

giving details of recycling. It says that Japan recognizes recyclable materials as 

resources. Japanese recycle almost 40% of solid wastes chat include paper, cans 

and glass material. Many people separate recyclables into various c-ategories, as 

many as 32 and carry these to collection centres. The hazardous material, if any 

are removed first and the rest categorized as reusable. The non recyclables are 

deposited in landfills and certain categories are incinerated. Every Japanese 

community has its own incinerator or an access to an incinerator. In USA d ifferent 

states have varying laws on separation of wastes. The separated wastes are pick~d 

up by municipal trucks or private organizations in a compartmentalized manner 

and sold to junk dealers, compost plants or manufactures of recyclables. Certainly 

this kind of simple technology has low operating costs. We are aware that in our 

own country, Kabaris whose number may run in thousands do good business in 

buying paper, cans, tyres and other recyclable wastes. And of course, we have 

ragpickers who pick up salable wastes and thrive on this practice for making both 

ends meet. In recycling, the manufacturers of products do realize that the process 

consumes less energy and water compared to manufacturing with raw material. 

For example, to produce steel, if the manufacturers use scrap iron instead of iron 

ore they would require 65% less energy and 40% less water and will produce less 

pollution. Like steel, recycling of paper is an Lmportant practice since it prevents 

clearing of forests and degradat:ion of ecosystem. 
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and Management A nationwide data base is required to let the people know who is using recyclables for 

manufacturing process so that waste materials can be sent there. 

What Is Reusing 

The reuse of product means using same product over and over in its original form. 

Glass bottles or Cola bottles instead of cans are used again and again. Why not use 

glass material for beverages instead of cans or cardboard cartons. Similarly it is good 
practice to carry lunch in steel box,es instead of containers of plastic material which is 
not biodegradable and reusable. 

To encourage the use of recyclables, a system of refund/deposit be introduced. 

Human Resource Development efforts should be intensified to train the people in various 
organisations to reorient current waste management practices to include waste reuse 

and recycling. 

Promoting Environmentally Sound Waste Disposal 

Despite the fact that waste production is minimized and wastes are reused and recyled, 
.some wastes still remain. Even after treatment, wastes still remains and have impact on 
environment. Treatment of municipal wastes like garbage and fecal material should be 

given priority. Efforts should be: 

( i ) To establish waste treatment and disposal quality criteria and standards based on 

assimilative capacity of the receiving environment. 

(ii) To establish mechanism for monitoringwaste,related pollution. 

(i ii) To ensure that50% of all wastes are treated or disposed in conformity with national/ 
internationalstandards by all the developing countries by 2005 and 100% by 2025 
as stated in Agenda 21. Both the developed and the developing countries have a 

longway to go in this regard. ln developed countries the focus is on improving 

facilities to meet h igher environmental quality criteria for waste disposal while 
developing countries need investment to build new treatment facilities for this 

purpose. 

Various options for waste disposal are: 

( i) Recycling and reuse. 

(ii) Landfills. 

(iii) Composting. 

(iv) Incineration. 

Recycling and Reuse: have been cl is used above. 

LandfJJJs: As mentioned above, earlier almost all the wastes were dumped at so called 

landfills and ½urnt releasing smoke and foul smell. These landfills are source of soil and 
water pollution. This dumping of waste is not environment friendly. 



The sanitary landfills scientifically serve as large sites for decomposing biodegradable 
materials. They should be managed in such a way that garbage and other wastes should 

be spread out evenly and covered with soil on daily basis. Ideally landfills should be 
constructed in such a way that they are covered with plastic sheets all around or 
semipermeable solV day/sand/gravel to prevent ground water pollution from leaching. 
Landfills have following drawbacks: 

( i) They are unpopular among the residents because of truck movements, foul odour, 
worms and flies and vultures and other scavenging animals. 

(ii) Gases like methane wh ich result f-rom decomposition of wastes are released into 
air causing pollution. 

(iii) As rainwater starts flowing into landfills, the decomposing waste get mixed with 

it (this is called leachate) and if there is no mechanism of draining off the leachate, 
it becomes a source of pollution for water table In neighbourhood. 

Compositing 

Municipal solid wastes, garbage from kitchens, food processing industry and degradable 
wastes from slaughterhouse can be composted in composting plants and sold as fertilizer. 
Household garbage can be composted at backyard to serve as useful nutrient material 

for vegetation. 

Incineration: Incineration is another method of disposal especially of garbage. lt is 
d isposal of waste through burning. lt can reduce both the volume and the weight of the 
wastes. lt can render toxic wastes i.nto less toxic substances. The case of Japan using 

incinerators is mentioned above. Switzerland is another country which incinerates most 
of its solid wastes at the same making use of heat generated for producing energy. 
Impacts of incineration include release of fumes and harmful substances unless it is 
carried out at very high temperatures and equipped with pollution control devices. 

People usually don't like incinerators near their homes unless they meet high standards 
of perfor01ance and maintenance. 

As a result of incineration about 25% of waste residue is left as an ash and it is usuaUy 

disposed off by depositing it in landfills. If the landfills are not sanitary landfills made in 

accordance with standard procedures, the residues of incinerators would cause soil 
and water pollution. 

Extending Wastes Services 

It is estimated that by year 2000, more than two billion people will be without access to 
basic sanitation and half of the urban population in developing countries would be 
without adequate solid waste disposal services. lt is known that five million people, 

mostly children die each year from waste related diseases. Environmental impacts of 
waste management go beyond affecting urban or semiurban settlements and result in 

water and land pollution and contamrnation over a wider area. 
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and Management It was resolved at Earth Sutnmit that by the year 2025 all the urban populations should 
be provided with adequate waste management services. The governments with the 
cooperation of UN and other organisations should: 

( i) Establish financial mechanisms for waste management services in deprived areas.

(ii) Apply "polluter pays" principle by setting waste management charges for those
who generate the wastes.

9.4 MANAGEMENT OF HAZARDOUS WASTES 

Till 1970's disposal of hazardous wastes did not attract much attention. Not much 
concern was shown then about the hazardous wastes leaking from dumping grounds 
into the adjoining areas causing land and water pollution. Since last decade 
increasing concern has been shown in regard to Hazardous Waste Management 
including its: 

(i) Control of generation

(ii) Storage

(iii) Transport

(iv) Reuse

(v) Recycling

(vi) Disposal

Hazardous Waste Management requires not only national but international efforts and 
cooperation because rransboundry shipment of these waste has now come under scrutiny 
and is covered under Basel Convention. The UN General Assembly in a resolution 
'dated Dec. 22, 1984 requested regional commissions to prevent the illegal traffic of 
hazardous wastes. 

The resolution also requested the commissions to coordinate with UNEP in this regard. 
The overall objec:tive of hazardous waste management is to direct efforts towards 
minimizing generation of hazardous wastes and its disposal in such a way so as to protect 
both the human health and environment. The Transboundry Shipment of hazardous 
waste carried out between the countries must conform to regulamry requirements as 
stipulated: 

(a) Under "Basel Convention on T ransboundry Movements of Hazardous Wastes and
their Disposal.

( b) Under ratification by the concerned countries of Bamako Convention on Ban on
Import into Africa and the control of Transboundry Movement of Hazardous
Wastes within Africa.

( c) Under other regional conve�tions.



9.5 VARIOUS PROGRAMMES 

How to Promote Prevention -and Minimization of 
Hazardous Wastes 

En.vironment is increasingly affected adversely with the increase in the production of 
Hazardous Wastes. Adopting prevention strategy for .Hazardous Wastes implies 
increasing cosr.s to the society. It has therefore become important to acquire all the 
information and knowledge on the economics of prevention and management of 
Hazardous Wastes. 

One of the first priorities is minimization programme as a part o( approach to changing 
industrial processes and consumer patterns through cleaner production strategies and 
the most important step in this direction is the recovery of useful materials from hazardous 
wastes. The countries that can afford to adopt suitable technologies for minimization of 
waste must proceed in this direction keeping in view Regulatory requirements for 
recycling/ reuse. 

The second priority is conversion to less hazardous/non�ha:zardous materials. There are 
various methods of doing this: 

(i) These wastes like municipal wastes can be dumped on the land so that they get
degraded over a period of time.

(ii) Incineration o.r burning of the.se wastes is another method; though this is an
expansive method and as mentioned above still leaves the question of disposal of
residues.

(iii) Another method is to detoxify these wastes in treatment plants but this again is
expansive.

(iv) Biological techniques are no'w possible to deal with the hazardous wastes. These
involve use of bac�eria to convert the toxic into nontoxic materials. It is not very
expansive but it is slow process.

( v) Another method of dealing with hazardous wastes is storage. If recycling/reuse
and conversion are not possible, these wastes may be stored in specially constructed
underground places or landfills. These storage places have to be monitored to
check up for leakage, only then these are safe for storage.

Promoting lnstltutlonal Capacities l'n Managing 
Hazardous Wastes 

Lt has been mentioned in the document oh Agenda 21 that m�t of the countries do not 
have enough resources and capacity to handle these wastes. These countries do not have 
strict vigilance and implementation procedures regarding storage and handling of the 
hazardous suhstances, what to say of wastes. The recent case of numerous deaths due to 
explosion of hazardous chemicals in Delhi is a pointer in this direction. (See the box) 

143 

Waste_ Management 



144 
Environment Analysis 
and Management Case study of Delhi Godowns Storing Hazardous 

Materials - Potential Infernos 

The Hindustan Times. New Delhi dated June l , 1999 reports that death toll in yesterday's fire in Lal 

Kuan. old Delhi rose to 39 today. The figure is like!fto rise because many victims in hospital have more 

than 7096 burns. A case has been registered against the owner of New Aligarh Transport Co., godown 

where fire originated, He was arrested by the police. The preliminary investigations by the Crime 

Branch revealed that the New Allgarh Transport Co .. used to collect goods from different companies for 

transporting these to outstanding. The goods were hazardous innammable materials. According to the 

report. several illegal godowns storing and transporting haza!dous materials are mushrooming in the 

lanes of Old Delhi. According to Deputy Commissioner of Central District. no survey has been done 

lo find out such godowns. A high level meeting was called by LL Governor to find out way of shifting 

chemical godowns from the city. The meeting was attended by the Chief Minister and other officials. It 

was decided that storage of non-pharmaceutical and inHammable chemicals be shifted from the residential 

areas. It was also declded that a detailed census of dealers dealing with hazardous chemicals will be 

carried ouL 

This case Is an ample proof of either ignorance of regulatory reQuirements or violation of Hazardous 

wastes (Management and Handling) Rules 1989/Manufacture, Storage and Import of Haz.ardous Chemical 

Rules. 1989 as amended upto 1994. 

The lack of capacity is due to inadequate facilities, deficiencies in regulatory 

requirements and their implementation, insufficient education and training and lack 
of knowledge about pollution, health risk and effect on ecosystem. Not only knowledge 

and awareness is required is this regard but also an institutional based research and 
development and a data base including networking are urgently required. 

What should Government and other Agencies do? 

The governments should maintain inventories of hazardous wastes including their 
recycling, transformation, disposal sites and storage places aAd identify and notify the 
risks to environment and human health. The Industry and other Agencies should give 

publlcity and make all informations available to public especially the neighborhood. 
The governments as well as industry should carry out environmental and health impact 
assessment of the concerned areas in so far as hazardous wastes are concerned. In 

developing countries, a group of industries should have combined facilities for waste 
management. (Some steps are being taken towards this direction in India) 

Promotlng International Cooperation In 
'Transboundary Shipment of Hazardous Wastes 

¥ention has been made about the Basel Convention on Hazardous Wastes. This is 

discussed below. Besides lntemational instruments like Basel Convention, efforts should 
be made to have regional coopetation and conventions like Bamako Convention. 



Case of India 

There Is growing recognition in lndi;i that lhe environmental performance of waste and recycling 

Industry needs to be improved. There are four recycling units of lead and- twen� that recycle zinc - all 

in organized sector. But there are 500 or more smaller units recycling these metals without adeQ.Uate 

facilities and safeguards. 

Not on!Y the recycling of metal and chemicals pose a threat to environment but there js a pathetic stale 

� of waste disposal. both hazardous and oon hazardous types. A PIL was Oled on Solid Waste Management
for Class I cities in India by INTACH in Delhi. Mr. Patel. the representative of INTACH sought the 

courts direction to the government for urgent!Y improving sanitation in all the cities of India. An expert 

committee was appointed under the direction of Supreme Court. The committee has submitted Its 
report to the Supreme Court recent!Y. !Hindustan Times, dated May I 0, 19991, The committee has 

recommended that the Centre Government set up a high level national technology mission on Solid 
Waste Management to monitor and gutde municipal agencies.and State Governments in maintaining 

sanitary conditions. Other recommendations of the committee are: 

(i) partial privatization of civil waste disposal services.

(ii) Induction of modern technology for waste management.

(iii) changing the laws to make waste management more effective.

f,v) special provision to safeguard the waste management's supervisory staff against the abuse of 

1989 Scheduled Caste and Scheduled Tribe.s (Prevention of Atrocities) f\ct by the Safai Karmcharls 
(Saf ai Karmc�ri.s are workers engaged in clcrnliness jobs and for maintaining sanllary conditions). 

The supervisory staff should be kept out of the provisions of this Act so that they can "fearless[y 
and elfective!_y oversee the work of employees·. 

(v) The Centre and State Governments should share funds with municipal bodies to make them

linancial� sound. It cited the case of municlpalltles of Ahmedabad and Bangalore that have

0oated bonds for this purpose.

(vi) All the biodegr.1dable wastes be composted for � as fertilizer. 

(vii) Tax and other Incentives should be given for setting up of composting plants.

9.6 THE BASEL CONVENTION 

The Background 

In the late l 980s, when concern was building up about global warming, ozone depletion 
and other environmental issues_, the world was shocked with news about a lethal 

underworld trade in the expon of hazardous wastes from developed to developing 
countries. The cases reported were horrifying: 15,000 tonnes of toxic tlyash from the 
US dumped in Guinea and Sierra Leone; a proposal to export hazardous waste from 
West Germany to Liberia; 4,000 tonnes of Italian waste dumped in Koko, Nigeria; 120 

drums of mercury laced sludge from New Jersey dumped in South Africa. 
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and Management The worst affected continent was Africa. l11e Greenpeace, which has done the most 

commendable work to monitor toxic wastes trade and alert governments of the danger 

observed that "if European industrial powers could have an opportunity to build a pipeline 

across the Mediterranean Sea towards Africa for the discharge of their hazardous effluents, 

they would have most probably done so". Instead, an invisible pipeline, sweetened with 

much needed foreign cash, was built to Africa through a barrage of unsavoury schemes. 

The African governments reacted with anger to this growing threat of "garbage 

imperialism", in the words of President Daniel Arap Moi of Kenya. N igeria which found 

over 3,000 tonnes oflralian wastes, including radioactive material, on the port of Koko, 

when workers unloadin,g the shipment started vomiting blood, entered into a bitter 

diplomatic row with Italy. The Nigerian government impounded the ships, arrested 

the involved businessmen, and threatened to execute all those found .guilty in the 

toxic wastes deal. The Italians took the waste home only to encounter angry crowds 

who tried to keep the waste from being unloaded. 

The Convention* 

Export o f Hazardous wastes from the countries of North to those in South was a shocking 

revelation. The worst affected was African Continent. Therefore UN had to intervene 

for devising a Treaty to set global rules for the control of Trade on Hazardous Wastes 

- The Basel Convention. This .convention requires environmentally sound disposal of 

hazardous wastes1 

Many developing countries sought ways to control the trade in waste through regional 

co-operation. Countries of Africa, Caribbean and Pacific collectively joined with 

European Community to prohibit the waste trade between their countries. 

The Organisation of Afrlcan Unity (OAU), an intergovemmenta.1 political organisation 

of all African countries, except South Africa and Morocco, declared that dumping of 

hazardous wastes was a crime against Africa and adopted a resolution to refrain from 

entering into waste agreements. Thus in a separate move, the 16 member states of the 

Economic Community of West Africa (ECOWAS) agreed to make trade, in toxic wastes 

a criminal offense by enacting national legislation against dumping of foreign wastes. It 
said, "we cannot accept thar at a time when industrialized nations refuse to buy our 

commodities at reasonable prices, these same countries are selling us death for ourselves 

and our children." 

UN EP began work on a treary to set global rules for the control of the trade of hazardous , 

wastes on the basis of a reques.t from the Heads of African governments. The treaty, 

called the Convention on the Control ofT ra nsbou ndary Movements of Hazardous Wastes 

and their Disposal, also called the Basel Convention, was signed in Marc!1 1989 by 33 

countries. But the very African countries which pushed for the treaty were so 

disappointed with the final outcome that they refused to sign. 

~ Source for Basel Convention and related mater\al is "Towards Green World", by Ani1 Ag.irwal and 
Sunira Narain, Central for Science and Environment. 



Disillusioned with global solidarity, African nations came together in 1991 to formulate 
a treaty which closes the continent to all haiardous wastes. The Convention on the 

Ban of the [mport into Africa and the Control of Transboundary Movement and 

Management of Hazardous Wastes within Africa, also known as the Bamako Convention, 
is a direct outcome of the failure of the Basel Convention. Officials explaining the new 
treaty claim, "after Basel, Africans realized that we would have to take the responsibility 

for protecting our own continent as it was clear that many industrialized nations were 

unwilling to help us do so. 

Table 9.2; Waste Trade 1990 

The rollowing list indicates waste t!J(porting ,ountrles and the developing countries targeted for 

waste trade. The 11st has been prepared by Greenpeace. 

Exporting country/territory 

Belgium 

Canada 

Czechoslovakia 

Denmark 

France 

Gibraltar. U.K. 

lta!)r 

Luxembourg 

Norway 

Portugal 

Soviet Uniof\ 

Switzerland 

The Netherlands 

UK 

us 

West Germany 

Countries of Intended import 

Mauritlnia. Sierra Leone 

Gabon 

Lebanon 

Turkey . 

Benin, Senegal 

Benin. South Africa 

Djibouti, Dominican Rep .. Ethiopia, Lebanon, Nigeria, Syria, 

Tunisia, Turkey, VenezueJa 

Congo 

Guinea. Haiti, Nigeria. Panama 

Guinea-Bissau 

Benin, Nigeria 

Angola. Benin, Djibouti, Dominican Rep .• Mexico. Nambia, 

Senegal, South Africa, Venezuela 

Congo, Niger, Nigeria 

Benin, Congo, Ectuatorial Guinea, Liberia, Morocco, Nigeria, Sierra 

Leone. South Africa 

American Samoa, Argentina. Australia, Bahamas, Bangladesh. 

Bem1uda, Brazil. Chile, China, Colombia. Congo. Costa Rlca. 

Dominican Rep .. El Salvador, EQ.uatorial Guinea. Guatemala. Guinea. 

Guyana, Haiti, Honduras, Hong Kong, India, Indonesia, lamaica, 

Marshall Islands. MeXico, Morocco, Namibia, Nicaragua. Nigeria, 

Pakistan. Panama, Papua, New Guinea. Paraguay. Pera. Philippines. 

Senegal. Sierra Leone, Solomon Islands. South Africa, South Korea, 

Sudan, Taiwan, Tonga, Uruguay. Western Samoa. Zimbabwe 

China, Hong Kong. Mauritania, Morocco, Tunisia, Turkey 
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and Management 9.8 THE GARBAGE TRADE

Before finding out why industrialized'nations let the developing countries down in the 
subject of toxic wastes trade,. one may look at the nature of the trade itself. The size of 
this trade is at best a guess. The only figures available have been put forward by 
Greenpeace, which has, through its extensive worldwide network, uncovered the extent 
of the trade. If the incidents which have come to light are any indication, the trade is 
enormous. According to Greenpeace, between 1986 and 1988, more than three million 
tonnes of wastes were shipped from industrialised to developing countries but this "should 
be interpreted as a minimum total - the tip of the iceberg. In addition, various 
governments rejected proposals to ship 17 .5·million tonnes during this period. Waste 
traders have attempted to ship more than l 60 million tonnes of waste between 1986 
and 1990. But, again, Greenpeace cautions that these figures are an underestimate, as 
the trade remains officially unmonitored. 

The trade has boomed primarily ro cut the costs of disposal by evading stringent and 
expensive environmental regulations in developed countries. A:;; richer nations have become ala1med by the hazards of toxic wastes, they have passed stricter rules about 
what can and cannot be done with garbage. The cost of burying a tonne of hazardous 
waste in the US rose from US$ 1 in 1980 to US$ 250 by 1989. Incineration costs soared 
to US $ l,500 per tonne. In Europe, disposal costs have quadrupled in the past ten 
years, Industries are increasingly getting caught between a pincer environmental attack 
- stricter government rules and widespread environmental concern which calls for 
expensive incineration; but incineration capacicy has remained limited because of public 
reluctance to permit new plants. Developing countries have, therefore, become the 
most convenient dustbins.

At the same time, the amount of waste generated in industrialized countries is increasing 
dramatically. According to one estimate, the US produces roughly 2 7 5 million tonnes 
of hazardous wastes, each year, almost one tonne per American citizen. This does not 
include the municipal or other wastes, which are not defined as hazardous under US law, but have been the subject of international conLToversy. 

The share of developing i:ountries in the global toxic wastes trade is smaller than that 
of the trade between developed countries themselves. Canada has the distinction of 
being the biggest toxk waste dumpsite for the US. The problem, however, is that 
developing counrries have feo.Ner controls and are more at risk from improper dumping. 
Also, these countries face an added compulsion, the need for money, because of which waste brokers can ship tonnes of poison in connivance with corrupt local officials or 
private businessmen. 

Another Dimension 

At international level of dumping wastes on the Third World is one aspect. The other 
is that the industrialised nations of the North have shown themselves just as willing to 
inflict the hazards of \\lastes onto their own people; or at least'. certain sections of 1:ht;m. 
See section 9.8 below. 



9.9 w As TE AND RACE IN u s A 

ln a survey carried out in USA in 1987 of commercial hazardous waste facilities and 

uncontrolled toxic waste sites, the. Commission for Racial Justice of the United Church of 

Christ found a disrurbing correlation between r:he siting of these dumps and the ethnic and 

racial mix of the locality. For example, in communities with two or more such ·dumping 

facilities or with one of the five largest landfills, the average minority percentage was more 

than three times that of communities that had no such faciJities (38 per cent verses 12 

percent). Three out of five blacks and hispanic.s (around 23 million people) were found to 

be living in communities with uncontrolled toxic waste sites. 

''The possibility that these panems resulted by chance is virtually impossible", the 

Commission concludes, calculating the odds at less than one in 10,000 and implicating 

government and industry in what it dubs "an insidim.1s form of racism". 

E u r o p e ' s Fa s t es t G r-o w i n g D o m p I n g G r o u n d 

As rhe emergent democracies of cenrral and eastern Europe race to open themselves 

upto western investment, goods and services, the(r need for hard currency has never 

been more acute. One way of bringing in the dollars and deutschemarks is to allow 

themselves to become a dumping ground for the sludges, ashes and residues that their 

new trading partners do not want on their own J,_.orsteps. 

In the former East Germany, state secrecy laws that had been used to conceal information 

about the import of hazardous wastes have been aboilshed. Since the political reforms 

of 1989, environmentalists in what was West Germany have succeeded in banning the 

export of industrial garbage from west to east. But wastes of all other sorts are still 

pouring from the west of the country into the Schoenberg landfill site - covering 20 

square kilometers, the largest in Europe containing some one million tonnes of municipal 

wastes and over 3.5 million tonnes of building rubbish. With dumping fees at between 

US$ 50 and US $80 per tonne, the temptation of hard currency revenues has proved 

too strong to resist. The "facilities" are primitive - garbage is simply dumped onto a 

field and has contaminated the groundwater in a big way. 

Similarly, Poland's rush to open its borders to Western trade could have highly toxic 

consequences. At least 46,000 tonnes of sewage sludge, electronic scrap, incinerator 

ash and other hazardous wastes have been secretly shipped to Poland in the past two 

years, aocording to Greenpeace, whitb makes Poland as Europe's fastest-growing 

dumping ground. 

Since 1989, at least 72 foreign firms, and brokers from 13 countries were .involved in 64 

waste trade schemes, half of which originated in West Germany. In the year from then 

to the publication of Greenpeace's report in 1990, 7,000 tonnes of incineration residues 

were imported by the Polish cement industry from west Berlin. 

Although the Polish government has barred the import of hazardous wastes since 1989, 

Greenpeace researchers say the ban has been extremely difficult for the authorities to 
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and Management implement and enforce. They suffer from a scarcity of resources to monitor shipments 

and a lack of experience among customs officials. 

As part of the wooing of Poland by the West, complete planes for the incineration of 

waste and 'recycling" have been offered free of charge, but on terms that the plants will 

accept waste imporcs and that the residues from the processing will stay in Poland. 

The opening up of Soviet Union is also directing the attention of the international 

"waste mafia" toward the country believing that vast territories could accommodate 

hundreds of millions of tonnes of hazardous waste. 

For many years already, che Soviet Union has accepted spent nuclear fuel from Eastern 

Europe and Finland. In early 1990, Leningrad TV reported that more than 100 barrels 

from West Germany, labelled as containing a non-toxic chemical, were in fact filled 

with low-level radioactive materials. The final destination of this cargo was Tomsk, a 

Siberian town, where a nuclear processing plant i.s located. The Soviet people, however, 

know nothing about the amount of radioactive materials delivered ro the U SSR. 

In 1989, two American companies, Admiralty Pacific and Micronesian Marine 

Development, offered the tiny Pacific state of the Marsha 11 Islands a proposal to import 

over 34 billion pounds of municipal waste from the US, paying them over $139 million. 

The first bait was to use this waste to protect the nation from rising sea levels due to 

global warming. When this failed, the companies repackaged the scheme as a fisheries 

development project proposing to use waste car tires to build artificial reefs, which 

would attract fish. Over 250 million tyres are discarded each year in the US  leading to 

serious disposal problems. Enormous fires rage for weeks at many tyre dumps, spreading 

toxic fumes over miles. Greenpeace investigated the Pacific project and found that the 

company had a long record of bribe. But much worse, it discovered that plans included 

illegal toxic and nuclear waste exports. Household garbage, too, contained a high 

level of toxic compounds which could easily leach into the subsoil and severely damage 

the fragile environment of the Marshall Islands. 

9.10 SAGA OF KHIAN SEA 

The journey of the Khian Sea, a ship carrying 14000 tonnes of toxic incinerator ash 

from Philadelphia, USA has now become historic in the annals of waste dumping. The 

ship's journey began in 1986. It wandered around the world for years in a bid to dump 

the ash on some unsuspecting nation. During ir.s epic voyage, the 'Philadelphia ash 

flotilla', as it came to be called, visited five continents, finally unloading its toxic cargo 

somewhere in the Indian Ocean region. 

The ship first docked in Haiti where the national department of commerce had issued 

it an import permit for fertilizer import. The 'deal' which disguised toxic municipal ash 

containing high levels of mercury, cadmium, lead, arsenic and toxins like dioxins, was 

arranged by a Haitian company headed by associates of former dictator "Baby Doc" 

Duvalier. It was only when the ash was being removed from the ship that the authorities 

discovered its true nature and ordered it to be removed, But the ship departed in the 



middle of the night leaving behind some 4000 tonnes of ash on the beaches, where it 

still remains. 

The Khian Sea then sailed to Philadelphia but was forbidden to offload the ash. It 

started on its journey, crossing the Atlantic to dock in Yugoslavia in July 1988. There 

it changed its name to Felicia, to shake off the environmental watch and, unsuccessful 

in its bid to dump the ash, it moved on to Senegal, then Bangladesh, Sri Lanka, Indonesia 

and the Philippines. Greenpeace reports that the ship appeared off the Singapore coast 
with a. new name and a empty hold in November 1988 and suspects that the ash was 

dumped in the Indian Ocean, perhaps in the Bay of Bengal or some sparsely populated 

island in the Indian Ocean. The crew of the ship claims that the wastes were not 

dumped at sea, but rather in the territory of a country they would not name. 

9.11 COMMENTARY ON BASEL CONVENTION 

The Basel convention was no doubt, the culmination of international efforts to regulate 

trade of hazardous waste. A UNEP working group of legal and technical experts which 

met in May 1984 had prepared an initial document which required countries exporting 

harmful chemicals to notify authorities in the importing country and to assist them 

with timely information. Under the London Guidelines for the Exchange oflnformation 

on Chemicals in International Trade, formulated by UNEP, countries were again 

required to provide information about their to>.:1.. exports; The Base.I convention made 

the guidelines and other procedures legally binding on the signatory countries. 

The convention does not call for an outright ban of the trade. It  seeks to regulate the 

trade by insisting that companies wishing to export wastes have to notify the government 

of the country importing the waste or located en route. Only when the importing country 

gives the company its "prior informed consent'\ can the government of the exporter, 

rubber stamp the deal. In the event that the shipment is found to be illegal, the exporter 

is required to reimport the waste within 30 days. However, the convention also provides 

that if this reimportation is found impracticable, it could be avoided and the waste 

disposed off in an "envirnnmentally sound manner". 

The convention provides for bilateral agreements outside its terms, but only if the 

agreements stipulate provisions that are not less environmentally sound than those 

included in the convention. However, the convention fails to clarify what is 

"environmentally sound". 

The main criticism of the Basel convention has come from African countries and 

Greenpeace. According to Greenpeace, throughout the final week of negotiations in 

Basel, developing countries pointed out to numerous flaws and loopholes in the draft. 

Butthese were ignored or expanded because of the insistence of industrialised countries. 

The convention, in fact, merely borrowed and slightly revised existing laws on waste 

trade in North America and the European Community. "It became clear that the 

industrialized countries would not sign the Basel convention unless it was a weak, 

loophole ridden vehicle through which they could justify and expand their involvemenr 
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and Management in the international waste rrade. These nations ultimately succeeded in limiting the 

scope of the convention to a simple waste trade notification system. The convention 
was tailored co the demands of the industrialized countries", repotts Greenpeace. 

The existing convention has several drawbacks. Firstly, by providing a legal framework 
within which to trade waste, it legitimizes what should be considered an undesirable 

activi·ty. ''The Basel convention's greatest danger is that it creates che illusion that the 
international waste trade is now under control'', says Greenpeace. 

According to the "New Scientist", existing controls only ask for prior consent and they 
are so weak that many countries will feel under pressure to earn foreign currency by 
-allowing their territory to become a dumping ground for other nations' garbage. During 
the negotiations for the convention, the minister of natural resources from Guinea 

Bissau explained why h is country was reluctant to postpone a deal which would have 
brought 15 million tonnes of waste and US $600 million to his cash hungry country. 
"We need the money", he said. "Prior informed consent cannot be a just contract in a 

world of such disproportional economic and political plans" says Greenpeace. 

Greenpeace reports that wastemongers were "openly chuckling as the convention was 

signed. The prominent ltallan businessman who had masterminded a shipment from 
Italy to Djibouti, declared that the convention does almost nothing to prevent him 
from engaging in waste trade, as getting the signature of one government official from 

developing countries was a minor hurdle in h is garbage business. 

The industrialized countries argued that a total ban was impractic-al as the facilities for 
disposal of waste were often highly specialized, needing a global market for survival. 
Mostafa Tolba, executive di.rector of UNEP at t.hat time expressed his opposition to a 

"total ban" during the negotiation on the convention. He said, "sometimes it is more 
environmentally sound to move hazardous waste from one country to another where 
there are more environmentally sound disposal facilities. 

But this does not explain why developed countries objected to banning trade to other 

countries, not equipped with environmental waste disposal facilit ies. Greenpeace points 
out that "the US objected to a clause in the convention which would have banned 
waste shipments to countries which have less envi~onmentally sound waste disposal 
standards than the country of export, and the clause - perhaps the most important part 

of the convention - was deleted." Commenting on this, New Scientist wrote, 
11
the 

strategy makes it dear that the US, Britain_and other want to keep open the option to 
export their garbage. Furthermore. the convention can be entirely circumvented by 
bilateral or multilateral treaties or agrl!ements with countries not party to the conven tion, 

weakening it even more. 

But it must be said to the credit of rbe Convention that it recognizes the right of any 
nation or group of nations to ban the import to hazardous waste into their country. lt 
further stipulates that once this decision has been made, and the secretariat of the 

convention informed accotdingly, no country can thereafter allow the export of hazardous 

waste to that nation. 



A major problem with the convention is that it does not specify what is hazardous. It 

merely lists some 40 odd classes of materials - that need to he controlled. It also lists 

hazardous characteristics of waste like flammability, corrosion, poison and toxic etc. 

Here the conttoversy starts. For instance, a load of wastes containing five parts per 

million of mercury could be called hazardous in some coumrtes, but not in others. It 

has also been pointed out by Greenpeace that, as the treaty now reads, radioactive 

wastes are excluded from the scope of the convention. 

Another major loophole in Basel Convention relates to wastes intended for "recycling". 

The treaty permirs the export of hazardous wastes in conditions where the "wastes in 
question are required as a raw material for recycling or recovery industry in the country 

of import". This has left the rreaty open to abuse. In the waste business, such dispensations 

could easily lead to sham recycling, where waste is exported ostensibly for reuse. This 

was the precise case of me Philadelphia ash which was exported to Guinea. It was to be 

reused in building bricks, only it turned our to be toxic garhage. According tO 

Greenpeace, this leaves waste traders to disguise highly dangerous substances as 

"fertilizer, road building material etc." For instance, as several Caribbean countries 
suffer from shortages of roads and electricity, traders have tried to build toxic waste 

incinerators which would presumably produce electricity, along with toxic air emissions 
and ash. The toxic ash would be used to build roads. In early 1980s, an American was 

arrested for exporting hazardous wastes for Mexico tu a 'mercury recovery plant' where 
it was simply dumped and burned. 

A fundamental issue raised strongly by experts is that, without an absolute global ban, 
there is no compulsion for industrialized counrries to minimize wastes or to implement 

clean production technologies. The ultimate solution to waste disposal is the prevention 
of waste generation. But in vestments in sue h technologies or reduct ion in consumption 

will only be possible when such measures become cheaper. 

9.12 LOME AND 

REGIONAL 

BAMAKO 

EFFORT 

CONVENTIONS - A 

Many developing countries now have sought way.; to bring the trade in hazardous 

wastes under control through regional cooperation. In late l 989, just nine months after 

the Basel convention, 66 less industrialized countries from Africa, the Caribbean and 

the Pacific, collectively known as the ACP countries, joined with the European 

Community (EC) to totally prohibit the international trade in waste among their 

countries. The agreement, under the Lome Convention, bans all radioactive and 

hazardous waste shipments from the EC countries to ACP countries. In addition, ACP 
countries have agreed to ban imports of wastes frum any other country. The agreement 

has been approved by the European Parliament. Earlier the joint declaration of the EC 

and ACP counrries had stated that the draft Basel convention "in its present form was 

unaccepcable as its primary aim was to legalize and facilitate the international trade in 

waste" - an interesting comment from one of the main actors - Europe, responsible for 

the final formulation of the convention. 
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and Management In the early 1990s, Greenpeace reported that one other such regional effort was seriously 

jeopardized. The US successfully blocked efforts to ban waste trade, through an 

international convention, in the Caribbean region. The battlefield was a meeting of 

the Carcagean Convention, a treaty to protect the environment of the Caribbean region. 

The Carbbean and Central American countries supported a special protocol to prevent 
the import of hazardous and nuclear waste into the regio11. But the US delegation was 
able to get the decision reversed. 

In 1991, the Africans took the initiative to end the ditty trade in their backyards. 
Under Barna ko Convention which totally bans the import of hazardous wastes, indudi ng 

radioactive wastes, to the Afric.an subcontinent. The convention, in contrast to the 

Basel convention, requires hazardous waste generation audits and imposes strict, 

unlimited liability on hazardous waste generators. The convention, which Greenpeace 

has called probably the most progressive hazardous waste legislation in the world is the 
direct consequence of the failure of the Basel convention to address issues of immediate 
environmental concern ro African nations and their people. 

Obviously, safeguarding the global environment calls for much bolder action than the 

Basel convention and its negotiators were willing to take. Even the commercial interests 
of waste traders are dearer to governments of industrialised nations than the poor 
people of the world, their health and their environment. 

9.13HAZARDOUS·WASTES 

CONCLUSIONS 

SUMMARY AND 

The United Nations Environmental Programme (UNEP) brought the regulation of 
hazardous waste trade on the world agenda in response to demand from various sections 
of society. The international negotiations for regulations of dumping the hazardous 
waste in developing countries resulted in rhe 1989 Basel Convention. It was in 1994 

when the signatories agreed to total ban on the shipping of hazardous waste from the 
European Community to developing stares. The Basel convention ro which India and 
115 other countries are signatories establishes a framework through which action can 

be taken to prevent export of hazardous wastes to countries having no facility for 

managing the wastes. In 199 5, an amendment was made to the rules of Basel Convention 
putting 'ban' on shipping hazardous waste from OECD (Developed Countries) to other 
countries. The ban awaits ratification by three fourths of signatories. The merits of 
'ban' were considered in 1995 and 1998. At both the occasions there was sharp de bare. 
Ir was argued that non OECD countries need import of wastes from OECD countries to 
achieve the economies of scale necessary to build cost effective hazardous wastes 
recycling operations. The 1998 meeting concluded with general endorsement of ban. 
Pending ratification, the export of wastes from OECD countries to other countries 
continues. 

Earlier in 1980, the international media published several stories regarding dumping of 
hazardous waste by private companie.s of the industrialized states in developing countries 



particularl.y Africa through illegal agreements. Unable to keep waste in their country, 

or unwilling to incur the high cost of waste management, waste traders exported the 
hazardous waste to developing countries some of whom were tempted to earn foreign 
exchange in this way. The exporters and the developed nations opposed all talks of 

banning these exports. At the most they were prepared to an arrangement through 
which they would seek the "informed consent" of the host country before exporting the 

waste. The problem was eventually defined in the manner the developed countries 
wanted in view of their superior bargaining proposition. The US gave the waste importing 
states an ultimatum at Basel conference-that if they did not accept the "informed 

consent regime" they had to be content with the status-quo. The industrialized states 
succeeded in finding an agreement that would manage transboundary shipment of 
hazardous waste without imposing strict controls. The Basel Convention, therefore, 

simply requires that the exporting states seek the consent of the importing state, and 
any transit state, before transboundary movement of waste may take place. The 

Convention requires "environmentally sound" disposal of the waste, although the terms 

have not been defined. The Convention applies to both disposal and recycling operations. 
The Convention does not discourage waste generation, nor does it provide measures 
for waste prevention. 

--------~---►◄Wi■i,M•J••iiilti@i_ .... _______ _ 

1. What are the sources of solid wastes? 

2. Describe integrated system of solid waste management. 

3. How would you carry out the disposal of Hazardous Wastes? 

4. Write an account of Basel Convention. 

5. Give an account of saga of Khian Sea. 

6. What are Bamako and Lome Conventions? 

A Small Price to Pay 

Industries in the former GDR worked with absolutely no concept of environmental consciousness. 

After reunification, 80 per cent of the production units were shut down and renovated in keeping with 

environmental safeo/ standards. With the government determined to make Bitterfteld, Germany a 

showpiece of what can be done to clean up a basketcase of pollutlon. it was observed that even the toxic 

soil in the area was physical!>' removed, treated and replaced. The contaminated groundwater was 

sucked up and cleaned before releasing It into t'he ground again. All this. of course. came ala prohibitive 

price, but the government decided 11 was worth it in terms of ecological and human well-being. 

According to Or. Rolf Danke. a senior offldal in chemlpark which Is now reselling cleaned up parcels of 

land to Industry, physical illnesses rn the area have declined. 

in fact. most German Orms today have become so environment conscious that they bring out annual 

environment reports explaining all the measures they have adopted in ensuring that their products are 
C.Ontd .. 
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and Management clean. One of the main ones is Siemens, the world's second largest software manufacturer after IBM. 

All its employees are reQ..uired to act in an environmental!}' conscious manner as are its cootractual 

partners. The easiest conservation technology Is, of course, based on consuming less. Therefore, new 

projects are begun with built-in conservation measures. 

Right from the ear!}' part of this decade, German industry has conscious!}' sought to reduce energy 

consumption. Between 1990 and I 996. there was 35 per cent drop In industrial water use. Modern 

automation and technologies enabled new and integrated production processes resulting in slgnifkant 

energy savings. The information revolution h11s brought about a new category of pollution - that from 

electronic scrap. The life of a personal computer has declined from IO years to as little as 4.3 years 

since 1970. Europe's leading PC suppliers have been forced to adopt an ecological approach from start 

to itnish in the manufacture of such products. This begins with an environmental!ycompatible production 

process to a product take-back.and r~llng scheme. 

Customer Outlook 

In another initiative, many companies have sought to eliminate the use of hardware altogether, opting 

instead for the virtual screen which can be projected onto any surface and activated by a simple hand 

gesture. With the advent of h1gh technology. firms have begun to confront the problem of recycling 

electronic scrap. Western companies claim that they have now started manufacturing their electmnic 

products using parts which are eastly re<,1clable. This. they claim. Is not lhe case with firms In the Third 

World which tend to cut corners to maxfmize profit. 

An area of particular concern to countries like India is that of environmental!}' compatible mobilio/ This 

is one area where the Germans have made great strides. They have realized that integrated strategies 

are the only way out of the mobllir:y dilemma facing us today and that for public transport to be an 

alternative to private transport, It must be genuine!}' attractive. While Indian cities are still trying to 

bring emission levels under control. in countries like German automobile technology has become so 

advanced and accurate that nitrogen oxide emissions in diesel cars has been reduced by as much as 70 

per cent. 

An argument against environment friendly products i:. that they tend to be more expensive. In fact, 

Indian industry ha:. often resorted to this. But In the more advanced countries, the buyer or user of 

goods and services are beginntng to look beyond the initial price. When it comes to household 

appliances, for example. the customer are prepared to P<D' more for products that are clean and 

economical to run. 

Environmental education begins at the trainee level in major western firms. Unlike in India, where an 

industry sets up shop whether local residents like it or not, the trend in the industrialised countries 

now is to have their environmentally sensitized managers hold meetings with non-specialist audiences 

in order that everyone Is Involved and that there are no concerns on environmental issues that are 

unanswered. 

* Soura:: Lallta Panlckr (Timcs or India, tu,,e I 7. I???). 
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Air - Noise - Soil Pollution 

LEARNIN G OBJECTIVES 

After rc-ading this unit you should appreciate the following, 

□ 1O..1 Introduction

□ 1O..2 lnrernationa:l Effort:;

□ 1O.3 India's Efforts in Controlling Air Pollution

□ 1O.4 Factories Act, 1948

□ 1O.5 Industrial (Development and Regulation) Ace, 1951

□ 1O.6 Mines and Mineral (Regulation and Development) Act, 19.57

□ 1O.7 Water and Air Pollution Boards

□ 1O.8 Air (Prevention and Control of Pollution) Act, 1981

□ 1O.9 Functions of th.e Central Board

□ 1O.1O Functions of th.e State Board

□ 1O.11 Air Pollution C:Ontrol Areii.5

□ 1O.12 Penalties

□ 1O.13 Co urn Aseistilnce for Restraining a Per.;on Causing Pollution

□ 1O.14 Motor Vehicles Act

□ 1O.15 Noise Pollution

□ 1O.15

□

□ Managemenrofland

0 Soil and i� Pollution 

0 Management l�ues 

10.1 INTRODUCTION 

According to Environment Protection Act (1986), Environment includes water, air, 

land and their inter,relationship with human beings, other living creatures, plants and 

micro-organisms. Air pollution is the state of environment in which the outer ambient 

acmosphere contains gases and other materials in concentration which are harmful to 

man and environment. 
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and Management The atmosphere is being polluted by the discharge of emissions originating from industria I 

plants, domestic sources, mobile vehicles and thermal power plants. Both in the developed 
and developing countries, the urban areas in panicular, are exposed to such levels of 
atmospheric pollution that cause serious hazard to public health and hygiene. Presence of 
sulphur oxides, nitrogen oxides, carbon monoxide, hydrocarbons and toxic parriculate 
substances in atmosphere have caused harmful influence on man and other living beings. 

The Air (Prevention and Conttol of Pollution) Acc., 1981, defines ''Air Pollutant" and in 
reference to them defines air pollution. "Air Pollutant" means any solid, liquid or gaseous 
substance (including noise) present in the atmosphere in such concentration as may be or 
te-nd to be injurious to human beings or other living creatures or plants or property or 
environment. Air pollution means, the presence in the atmosphere of any air pollutant. In 
this connection definition of"Emission" is also relevant. "Emission" means any solid, liquid 
or gaseous substance coming out of any chimney, ducr or any other ourlet. There are 
'standards' and legislation that exist for emissions. The company manager must be familiar 
with these. They should also en.sure that emissions stay within legal limits. 

10.2 INTERNATIONAL EFFORTS 

Air pollurion is a problem at local or national level but sometime it may emanate in one 
country and may engulf the neighbouring countries. 

le seems chat earliest effort at air pollution control was made by the 1957,58 WHO 
Conference. It is known as "Clean Air Conference". Later a symposium was held on 
Epidemiology of Air Pollution at the regional office of WHO for Europe in 1966. The 
1972 Stockholm Conference was the first major effort to discuss control of pollution 
including air pollution. 

In 1974 som1: of the major industrial countries of the world (19 European countries, 
Australia, Canada and Japan) convened a meeting for the control of air pollution. In 
this meeting cwo basic principles were evolved: 

( i) Polluter must pay for pollution, and

(ii) Concept of transfrontier control of air pollution.

The principle that 'polluter must pay for pollution' laid down that the Industry where 
pollution originates must pay for its control. The second concept says that no single 
scare should be taken into account as a unit of protection against air pollution but the 
aim should be the welfare and preservation of the health of not only of people of one 
state but of people throughout the world. And protection should be of total environment 
for the good of mankind and other living beings and plants. 

10.3 INDIA*s EFFORT IN CONTROLLING AIR 

POLLUTION 

In India especially the big cities are having the problem of air pollution on account of 
concentration of industries and power plants. Also the automobiles are proving to be 
the greatest challenge for abatement of air pollution. 



In pursuant to the Stockholm Conference, India passed tbe Air (Control and Prevention 
of Pollution) Act 198 I. Earli~r also air-pollution measures were enacted through: 

l. The Factories Act, 1948. 

2. The Industries (Development- and Regulation) Act, 1951. 

3. Mines and Minerals (Regulation and Development) Act, 1957. 

In some state Municipal Statutes also have provision for prevention of air-pollution. 

Our Industry 

Despite these Acts, the problem of Air Pollution in lndia,(Urban and Industrial Estates) 

continue to remain serious. Industry is second largest source of air pollution after the 
transport sector. The Industries which are categorized as Air Polluting are listed in 

Table 10.1. 

Table I 0.1 : Air polluting lndustrlal sectors In lndla 

High Potential Low Potential 

Aluminum Smelter Pesticide 

Asbestos Pharmaceuticals 

Battery manufacturing Glass manufacturing 

Cement plants Boilers for steam generation 

Copper smelters Sugar. textile processing 

Carbon Black Fermentation industries 

Calcium Carbide Dyes and Dye Intermediates 

Coke Oven units Tanneries 

Fertilizer industries Small Furnaces in recycling 

Integrated iron ~ Steel Plants Rubber reclamation 

Mining Lead, 

Oil refineries Chromium, Nickel recycling 

Petrochemicals Plastic recycling 

Pulp and Paper Secondary metallurgical. recycling units 

Refractories Stone Crushing units 

Sulphuric Acid Plants 

Thermal Power Plants 

Zinc Smdters 

Foundries 

Ferro Alloys -
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3nt!Ma11<1£Cmenl 10.4 FACTORIES AcT, I 948

Industries are the main cause for causing pollution. The Factories Act, 1948 as amended by the Act of 1987 contains provisions for preventing pollution. Section 48 of the Act runs: 

1. ln every factory in which, by reasons of the manufacturing process, there is given
off any dust or fume or, other impurity of such a natme and to such an extent as
is likely to be injurious or offensive for the workers employed therein, or any dust
in substantial quantities, effective measures shall be taken to prevent its inhalation
and accumulation in any work-room, and if any exhaust/appliance is necessary for
this purpose, it shall be fixed as near as possible to the point of origin of the dust,
fume or other impurity, and such point shall be enclosed so far as possible.

2. In any factory no stationary internal combustion engine shall be operated unless
the exhaust is conducted into the open air, and no other internal combustion
engine shall be operated in any room unless effective measures have been taken
to prevent such accumulation of fumes therefrom as are likely to be injurious to
workers employed in the room.

In those factories where humidity of the air is artificially increased, the State Government 
may make rules: (a) prescribing standards of humidification; (b) regulating the methods 
use d for artificially increasing the humidity of the air; (c) directing prescribed test for 
determining the humidity of the air to be correctly carried out and recorded; and (d) 
prescribing methods to be adopted for securing adequate ventilation and cooling of the 
air in the work rooms. 

Section 37 ls meant to regulate air pollution by dust, gas or fume. It lays down: 

"Where in any factory any manufacturing process produces dust, gas, fume or vapour of 
such character and to such extent as to be likely to explode an ignition, all practicable 
measures shall be ta ken to p�event any such exposition by: 

(a) effective closure of the plant or machinery used in the process;

( b) removal or prevention of the accumulation of such dusr, gas, fume or vapour; and

( c) exclusion or effective enclosure of all possible sources of ignition.

Further, no plant, tank or vessel which contains explosive or inflammable substance 
shall be subjected in any factory to any welding, brazing, soldering or cutting operation 
which involves the application of heat unless adequate measures have first been taken 
to remove such substance and any fumes arising therefrom or to render such substance 
and fumes non-explosive or non-inflammable, and such substance shall be allowed to 
enter such plant, tank or vessel after any such operation until the metal has cooled 
sufficiently to prevent any risk of igniting rhe substance. 

The Factories (Amendment) Act, 19 87 relates to "hazardous processes". A hazardous 
process means any process or activity in relation to an industry specified in the First 



Schedule where, unless special care is taken, raw materials used therein or the 

intermediate or finished products, bye-products, wastes or effluents thereof would: 

( i) cause material impairment to the health of the persons engaged in or connected 

therewith, or 

{ti) result in the pollution 0f the general environment. 

In First Schedule are listed seventeen industries involving hazardous process. These 

include metallurgical industries, chemical industries, foundries, coal, paper and pulp, 

fertilizer, cement, petroleum, drugs, and pharmaceutical industries, rubber, paints, 

leather tanning and electroplating. The State Government has power to add any other 

industry in this list. 

The Act lays down detailed provision for taking aU safety measures by occupier and 

manufacrures of these articles and substances. Section 36 Lays down precautions to be 

taken against dangerous fumes, gases, vapour or dust coming out of the processes. It is 

laid down that: 

1. No person shall be required or allowed to enter any chamber, tank, vat, pit, pipe, 

flue or other confined spa~e in any factory in which any gas, fume, vapour or dust 

is likely to be present to such an extent as to involve risk to persons being overcome 

thereby, unless it is provided with a manhole of-adequate size or other effective 

means of egress. 

2. No person can undertake any prospecting or mining operations in any area, except 

under and in accordance with the terms and conditions of a prospecting licence 

or a mining lease granted to him under the Act and the rules made thereunder. 

The conditions for obtaining a prospecting licence or a mining lease are specified 

in Section 5. The applicant is entitled for the grant of certificate of approval as a 

matter of right, the only condition being that he should be a citizen oflndia and 

should deposit the prescribed fee. The Act does not provide for refusing or canceling 

the certificate of approval. Prospecting licenses and mining leases are void and of 

no effect if granted, renewed or acquired in contravention of the provisions of the 

Act or any rules or orders made thereunder. Penalty provided is imprisonment as 

well as fine. Further, no court, can take cognizance of any offence punishable 
under this Act except upon complaint in writing made by a person authorized in 

this behalf by the Central or the Sta t i! Government. 

The provisions are made for the i:egulation.S of industries and mines. The Act is silent 

co the problem of environmental pollution, but under the Rules, power of the 

Government are utilized to restore the abandoned mines and to prevent pollution. 

As is evident, the above statutes can help in the control and containment of air pollution 

only indirectly. A government conscious of its obligations to control and prevent air 

pollution may use them. 
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and Management 10.5 INDUSTRIA L (DEVELOPMENT 

AND ACT, 1951 

REGULATION) 

The Industrial (Development and Regulation) Act 1951 makes provisions for the 
development and regulation of certain industries through licensing. Although we are 
now closing the era of industrial licensing, we are yet retaining the power to permit 
opening up some industries, particularly, hazardous and polluting industries, only by a 
licence. The most important provision is the one which places burden of proof on the 
person who violates the condition of the licence. Section 28 lays down: 

"Where any person prosecuted for contravening any order made under Section 18 G 
which prohibits him from doing an act without a permit ..... the burden of proving that 
he has such authority, permit ..... shall be on him". 

10.6 MINES AND MINERAL (REGUL ATION AND 

·□ EVELOPMENT) 

AcT, 1957 

The Mines and Mineral (Regulation and Development) Act 1957 of the natural 
resources of the earth which, among other things, include the preservation of the 
quality of air and control of air pollution. 

10.7 WATE R AND AIR POLLU TION BOA RD S

With a view to preventing and controlling air pollution, the Act contemplates for the 
establishment of Central and State Water Pollution Boards. Since the Water (Prevention 
and Control of Pollution) Act, a starute passed earlier stipulated to establish similar 
Board, now these Boards have been amalgamated and are called 'Water and Air Pollution 
Hoards. 

Thi!' Water and Afr Pollution Boards are given the status of body corporate having 
perpetual success on and a common seal with power to acquire and dispose of property, to 
enter into contracts in its name, and to sue and be sued in the court oflaw in its name. 

10.8 AIR (PREVENTION A.NO CONTROL OF 
POLLUTION) 

ACT, 1981 

The Preamble of the Act specifically states that it has been enacted to take appropriate 
steps for the preservation of any confined space as is referred to in sub-section (1), until 
all practicable measures have been taken to remove any gas, fume, vapour or dust, 
which may be present so as to bring irs level within the permissible limits and to prevent 

any ingress of such gas, fume, vapour or dust and unless ..... 

(a) a certificate in writing has been given by a competent person, based on a test
carried out by himself that the space is reasonably free from dangerous gas, fume,
vapour or dust; or



(b) such person is wearing suitable breathing apparatus and a belt securely attached
to a rope, the free end of which is held by a person outside the confined space.

A new Chapter IV-A specifically deals with hazardous chemicals.

10.9 fUNCT'IONS OF THE CENTRAL BOARD 

Apart from overviewing the improvement in the quality of air and to prevent, control 
and abate air pollution, the Central Board has the following functions: 

(a) advise the Central Government on any matter concerning the improvement of

the qualicy of air and the prevention, control or abatement of air pollution;

(b) plan and cause to be executed a nation-wide programme for the prevention, control
or abatement of air pollution;

( c) co-ordinate the activities of the State Boards and resolve disputes among them;

( d) provide technical assistance and guidance to the State Boards, carry out and
sponsor investigations and research relating to problems of air pollution and

prevention, control or abatement of air pollutioni

( e) perform such of the functions, of any State Board as may be specified in an order

under sub-section (2) of Section 18;

( f) plan and organize the training of persons engaged.or to be engaged in programmes
for the prevention, control or abatement of air pollution on such terms and
conditions as the Central Board may specify;

( g) organize through mass media a comprehensive programme regarding the prevention,

conrrol or abatement of air pollution;

(h) collect, compile and publish technical and statistical data relating to air pollution
and the measures devised for its effective prevention, control or abatement and
prepap,e manuals, codes or guides relating to prevention control or abatement of
air pollution;

( i) lay down standards for the qualicy of air;

(j) coltect and disseminat.e information in res(.')ect of matters relating to air pollution.

The Central Board has power to set up laboratories 0r recognize existing ones with a 

view to get examined air pollutants. 

10.10 FUNCTIONS OF THE STATE BOARD 

The fact is chat it iii the State Boards which have to look after an improvement in the 
air quality and to prevent and control air pollution. The State Boards have been assigned 

the following functions: 

(a) to plan a comprehensive programme for retention, control or abatement of air
pollution aod to secure the execution thereof;
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or abatement of air pollution;

( c) to collect and disseminate information relating to air pollution;

( d} to collaborate with the Cenrral Board in organizing the training of persons engaged 
or to be engaged in programmes relating to prevention, control or abatement of 
air pollution and to organise mass-education programme relating thereto; 

( e) to inspect, any control equipment, industrial plant or manufacturing process and
to give1 by order, such directions to such persons as mny consider necessary to
take steps for the prevention, control or abatement of air pollution;

( f) to inspect air pollution control areas at such intervals as it may think necessary,
assessee the quality of air therein and take steps for the prevention, control or
abatement of air pollution in such areas;

(g) to lay down, in consultation with the Central Board and having regard to the
standards for the quality of air laid down by the Central Board, standards for
emission of air pollurant3 into the atmosphere from industrial plants and automobiles
or for the discharge of any air pollutant into the atmosphere from any other source
whatsoever, not being a ship or an aircraft;

Provided that different standards for emission may be laid down under this clause
for different industrial plants having regard to the quality and composition of
emission of air pollutants into the atmosphere from such indumial plants;

( h) to advise the State Government with respect to the suitability of any premises or
location for carrying on any industry which is likely to cause air pollution.

The State Boards will also perform such other functions as may prescribed or encrusted 
to it by the Cenrral Board or the Srate Government. It may also do other things and 
perform such other functions as it may think necessary for the proper discharge of its 
function and also for the purpose of carrying into effect the purposes of the Act. 

10.11 AIR POLLUTION CONTROL AREAS 

Establishmeutof Air Pollution Control areas is one of the importantste� in the prevention 
of air pollution. Such area or areas can be established by the State Government after 
consulting its State Board by a notification in the Official Gazette. The Union Territory 
of Pondicherry and the Union Territory of Chandigarh declared such areas with effect 
from 25-1-1988 and 2-2-1988 respectively. The advantage of establishing air pollution 
control areas is that; 

(a) Use of any fuel except the approved one cannot be used in the area, and use of 
any other fuel can be stopped;

(b) Use of any appliance other than the approved one can be prohibited;

( c) Burning of any material (not being fuel) which causes or likely to cause pollution
may be prohibited;



( d) Standards for emission of air pollutant from automobiles in a particular area can 
be )aid down; 

( e) No industrial plant can be installed without prior permission of the State Board. 
(This will not apply to plants operating before coming into being of the pollution 

control area). However, such a plant may be installed with the consent of the 

State Board on such conditions and restrictions as may be prescribed where consent 
for operating such a plant is given, compliance with the following conditions is 
necessary; 

( i) cono:ol equipment of such specifications as the State Board may approve in 
this behalf shall be installed and operated in the premises where the industry 

is carried on or proposed to be carried on; 

(ii) the existing control equipment, if any, shall be altered or replaced in 

accordance with the directions of the State Board; 

(iii) the control equipment referred to in clause (i) or clause (ii) shall be kept at 
all times in good running condition; 

(iv) chimney, wherever necessary, of such specifications as the State Board may 
approve in this behalf shall be created or recreated in such premises; 

( v) such other conditions as the State Boar1..~ may specify in this behalf; and 

(vi) the conditions referred to in clauses (i), (ii) and (iv) shall be complied with 
within such period as the State Board may specify in this behalf. 

(f) no person operating any industrial plant wilt be allowed to discharge the emission 

of any pollutant in excess of the prescribed standard. 

The Board has been given various powers to discharge its functions. Among its functions 

are the following: 

(a) whenever in any area, the emission of any air pollutant into the atmosphere is in 
access of the standard or apprehended to be in access due to some accident or 
any other cause, the person in charge of the premises should immediately inform 

the Board; 

(b) the Board can empower any person to enter any premises for the purpose of 

inspecting such premises; 

( c) the Board has power to obtain information about the type of pollutants emitted 
into the atmosphere and the level of emission of.such pollutant; 

(d) the Board has power to take samples of air pollutants discharged from any 

establishment; 

( e) with a view to control and prevent air pollution, the Board has power to issue 

instructions, directions, to any person or officer or authority. 
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and Management M O n it O r i n g O f H U m 3 n E X p O S U r C t O A I r p O 11 U t i O n 

In this study, human exposure to air pollution has been assessed in a highly industrialised 

area ln the city of Mumbai (Table-10.2). The target group was people of low socio­

economic level who reside and work in the study area as they are subjected to the 

worst exposure due to air pollution. The major objectives were to investigate the relation 

between ambient-air quality and personal e.xposure measurements as well as to identify 
the facto rs which affect exposure concentrations. 

This can provide important inputs for estimation of health rlsk of population. The 

major recommendations of the study are given below: 

♦ The -most important result of this study is that personal exposure levels to air 

pollution are much higher than the ambient air quality values mon itored at some 
fixed stations. 

♦ The importance of ambLent air monitoring cannot be undermined but it should be 

realized that this cannot solely be taken for estimation of health risk. In fact, the 

ambient air quality values measured should be correct and modified to represent 

actual exposure concena:ation before comparing with the standards prescribed to 

protect human health. 

♦ The results of this study provide important information to policy makers, regulatory 

authorities, general public and industrialists. More studies on exposure assessment 

need to be undertaken for other cities, Further in order to get a realistic picture 

of health risk due to pollution a broader range of pollution subgroups like school 

children, youth, women drivers, commuters need to examined. 

♦ Exposure assessment can be used a estimate the relative il"{lportance of air pollution 

sources with respect to their impact on human health . Emission sources can be 

weigh ted by their exposure effectiveness and thus lead to new strategies in control 

and management. Thus improvement in ventilation of houses, usage of enhanced 

household fuel q uality, better destgn of traffic booths are urgently needed measures, 

these strategies could have immense benefits in terms of exposure reduction and 

human health, although ambient levels may not be much affected. 

♦ Public awareness and education programs need to be organised on air pollution 

exposure, indoor air pollution sources, health effects of exposure and measures for 

reducing exposure. An air pollution exposure index can be developed for various 

population subgroups depending on their time activity patterns, which can give 

an indication of their health risk due t9 air pollution. People should be educated 

on various ways of reducing exposure like improvement in vehtilation, proper 

maintenance of stoves, usage of better fuel etc. 

There are several gaps in knowledge and understanding in the field of exposure 

assessment. Research work in needed on exposure monitoring instrumentation, indoor, 

outdoor relation models, estimation of exposure effect iveness of sources and 

epidemiological studies to relate health effects to air pollution exposure. 



10.12 PENALTIES 

Under the original Act the punishment was mild but after the amendment of 1987,

these have been enhanced. For the violation, whosoever establishes any industrial 
plant in the pollution control area without the permission of the Board or where plants 
are emitting pollutants excess of the standard or whosoever fails to comply with the 
directions of the Board will be awarded a punishment for a term of imprisonment which 
will not be less than one year and six months and which may extend to six. years as well 
as fine. (1l1e amount of f ine has not been prescribed). In case the offence continues, 
an additional punishment offine which may be upto Rs. 5,000 every day of defiance or 
failure to comply. If the failure or defiance continues for more than one year then 
punishment will not be less than two year's imprisonment and which may extend to 
seven years as well as fine. 

Penalty for the following offences may extend to three month's imprisonment or a fine 
which may be Rs. 10,000 or both for a person who: 

(a ) destroys, pulls down, removes or defaces any pillar, post or stake fixed in the 
ground or any notice or other matter put up, inscribed or placed, by or under the 
authority of the Board, or 

( h) obstructs any petson acting under the orders or directions of the Board from
exercising his powers and performing his functions under this Act, or 

( c) damages any works, or property belonging to the Board, or

(d) fails to furnish to the Board or any officer or other employee of the Board any
information required by the Board or such officer or other employee for the purpose
of this Act, or

( e)  fails to  intimate the occurrence of the emission of air pollutants into the atmosphere 
in excess of the standards laid down by the State Board or the apprehension of 
such occurrence, to the State Board and other prescribed authorities or agencies 
as require under sub-section (1) of Section 23, or 

(f) fails in giving any information which he is required to give under this Act, or
makes a statement which is false, or

( g) for the purpose of obtaining any consent under Section 21, makes a statement
which is false in any material particular.

For committing any offence, both the companies and Government Department are 
punishable. In me former case. every person who, at the time the offence was coms:i:iitted, 
was directly in charge of, and was responsible to, the company for the conduct of the 
business of the company, as well as the company, shall be deemed to be guilty of the 
offence and in the latter case, the Head of the concerned Government Department. 
But if such a person proves that offence wa.s committed without his knowledge or he 
exercised all due diligence to prevent the GOmmission of the offence, he will not be 
punished. 
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PERSON CAUSING POLLUTION 

It is paradoxical that the Board cannot issue orders for preventing a person causing air 

pollution. It has to approach the court (metropolitan magistrate or judicial magistrate 
class I) for restraining the person from causing pollution. The magistrate may then 
issue any orders restraining such person from causing air pollution. The court may by 
order: 

(a) direct such person to desist from taking such action as is likely to cause emission;

(b) authorize the Board, if the direction under clause (a) is not complied with by the
present on whom such direction is issued, to implement the direction in such
manner as may be specified by the Court.

10.14 MOTOR VEHICLES ACT 

Under the Motor Vehicles Act and Rules framed thereunder .stringent measures are 

stipulated to prevent air pollution. It is a fact that in practically all the cities and 
towns, motor vehicles are the main cause of air pollution. Poor condition of vehicles, 
use of petrol having lead and two stroke engines are causing too much air of pollution. 

Emission standards for petrol driven vehicles (4 Vehicles) are given below (Table 10.2). 

Table 10.2: Emission Standard ror Petrol Driven Vehicles (-4 Vehldes) 

Pollutant Without Cata�tlc Converter With Cata�tlc Converter 

co (.grrv\rn) B.68 - 12.40 4.36 - 6.20 

HC + NO (.gmf\m) J.0- 4.36 l.5-2.18

Total (CO + HC + NO) 11.68 - 16.76 5.84 -8.38

CO= Carbon Monoxide. HC = Hydrocarbons, NO= Nitric Ql(ide

10.15 NOISE POLLUTION 

Noise is unwanted, unpleasant sound. We cannot live without sound, yet too much of 

sound is unwanted. The unit for measuring sound is decibel (dB), Sound of 20 dB is 

whisper; 60 dB is normal conversation, 100 dB is conversation in running rra in; 120 dB 
Is thunder anc..l 140 dB is the level when sound becomes unbearable and irritating. 
Noise inside many factories exceed 100 dB, aeroplane creates noise of 150 dB. This is 

what constitutes Noise Pollution. To determine whether a sound is a noise, attitude 
and annoyance threshold are determining factors. Degree of annoyance may not 

necessarily be related to the intensity of sound and personal attitude is an important 
influencing fuctor. A loud musk may be liked or even considered melodious by a 

person whereas very feeble sound may be noise for another pmon. Noise pollution in 
such cases becomes subjective. 



Noise pollution affects the health physiologically, psychologically and in behavior sense; 
with excessive noise, human beings become more irritable. It is estimated that noisy 

conditions result in lower efficiency and increased ~rrors by the workers. 

Sources of Noise 

Major sources of noise are: 

(i) Industry; 

( ii) Road traffic; 

(iii) Trains; 

( iv) Aircraft; 

( V) ConstTUction work; 

(vi) Loud speakers. 

Control of Noise Pollu/lon 

Noise pollution can be contro lled by: 

( i) Devising noise control devices; 

(ii) Creating noise free zones; 

(iii) Legal means. 

It is possible to install a machinery whkh is less noise producing. It is also possible to 
repair the machinery in time before it starts making noise. Use of silencers is another 

method. Noise free zones do exist outside hospitals, schools and few other places. 

So far as legal means are concerned, it may be noted that though there are acts like 
Railway Act, Aircraft Act and Factories Act, there is no specific provision in these acts 

co prevent noise pollution. 

The Motor Vehicle Act of 1988 contains some effective provisions for controlling noise 

emanating from the automobiles. There is a provision in the Act that hams fitted in 
the automobiles must be in accordance with the standard approved by Bureau of 

Standards, exceptions being horns fitted in ambulances, police and fire fighting vehicles. 
Further the provisions of the Act lay down that every vehicle should be fitted with 

silencers and should conform to noise standards. 

Noise by loud speakers can be controlled under the provisions of Section 268 of Indian 

Penal Code as it is a type of nuisance. The cognizance of offence can be taken only on 
complaint made by aggrieved party, However, in Yoginder Lal vs. Municipal Corporation 
Simla Al.R 1984 NOC 137, the Himachal Pradesh High Court observed that: 

"When loud speakers are allowed to disturb the neighbourhood ..... it is the duty of 

police and the Deputy Commissioner to take appropriate action. Under the Police Act 
of some states noise pollution can be controlled. In India we do not have uniform law 
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some provisions under Motor Vehicle Act as mentioned above but we lack efforts to 
implement these. 

MANAGEMENT OF LAND 

Management of Land and its Soil has been occupying the attention of mankind since 

times immemorial. Lmd resources provide food supply, large part of clothing and fuel. 
Though there are substitutes, being developed for fuel or fibre, our dependence on 
land Tesources would continue. Land, since prehisroric time, has been a source of 
conflicts and competition. There has been unequal distribution of land, as revealed by 
historical records. Famines have been there for long times and migration of people for 
better pastures and resources has been going on till today. 

Today, we face shortage of land , because of growing populations. We need extra 
cultivation to save ourselves form famines and to support livestock. Land is needed for 

forestry, for conserving bio-diversity, besides its need for housing, transport, industry, 
parks and recreation purpose. 

Land constitutes that .part of Earth's surface that is not covered with water. Roughly, one 

tenth of surface of land is cropland and one fifth is rangeland, i.e., land that is unable to 

sustain crop production and is mostly arid or semiarid, but supports billions oflivestock -
sheep goats etc.; for graz.tng. Ecunomies of many countries depend on their livestock. 
World's beef and, mutton are produced largely on rangeland. World's wool industiy, leather 

goods and people associated with these products depend upon rangeland. 

All over the world, land whether rangeland or cropland is in the process of degradation. 
fu a result the current livestock population which is increasing, year after year, may 
not be sustainable. 

For India, it has been estimated that fodder requirement is 700 million tons, per year, 

whereas the sustainable supply may be 500 tons or so. The result of this is that in·states 
like Rajasthan fodder supply would meet about 70 percent of need; 30 percent cattle 

would be unproductive. Land degradation, due to overgra:ing is another factor for loss 
of livestock and if this process continues, it would lead to erosion. 

The land resources are under pressure to produce more material and services for the 
people for good living standards. Estimates of furure demands of food and livestock to 
meet the demand would vary with population growth and consumption level There 

may be higher yields and production, but the environmental side effects of these activities 

are becoming apparent. 

SOIL AND ITS POLLUTION 

The immediate surface of the earth that serves, as a narural·mediu m for the growth of 

plants constitutes soil. It is not found on mountain peaks and perpetual ice and snow. 
Soil ma.y be deep or shallow. lt can be sand, clay or loom and contains minerals, 

organic ma~er, air and water. The plant life on the soil protect it from wind and water 
erosion. Soil needs to be protected against loss of its capacity to support growth of 



plants, I.e., fertitity of the soil has to be conserved. This implies all land use and 
management methods muse protect soil against degradation, especially by erosion and 

chemicals. If plant life is supported well, it will in turn support the animal life chat 

depends on plants. The upper thin layer of topsoil is very important to support the 
growth and it should be protected. It is estimated that one third of world's cropland is 
losing topsoil at a rate chat would threaten our food security.-

Soil pollution arises from: 

( i) Pollution of soil with <,:hemicals 

(ii) Discharge of sewage 

(iii) Disposal of solid wastes 

(iv) Spent material from mining activities 

The pollution caused due to ch~micals has serious consequences. The pollutants reach 
the ground water, which is consumed both by man and plants, thus gets into food 

chain . The pollutaA.t chemicals arise mostly from fertil izers and pesticides. One can 
recall the story of DDT, which is now officially banned in many countries. DDT absorbed 

in soil contaminates plants/ crops and ultimately reaches the human system. 

MANAGEMENT ISSUES 

It is well known that fundamental principle of Land Management is sustainabilicy, 
which shoulc;i be possible with judicious production and conservation practices. 
Production has to increase, because there is still a great demand for food in developing 

countries. Poverty in these countries further puts great demand on land productivity. 

Land Management cannot ignore the principles underlying natural ecosystem and must 
adopt these principles. Land husbandry, small-scale irrigation and agro-forestry 
(combination of agriculture with forestry helping farmers to grow trees) should be 
practised. All these practices unfold relationship amo ng soil, water and plants as a 

basis for sustainable development. Land husbandry is new approach to conservation. 
In this approach attention is given to ecological methods of conservation, especially 

maintenance of topsoil layer. Agro-forestry is another land husbandry practice and 

,ghould be encouraged. Lastly, involvement of local people in Land Management is also 

a necessity, besides technical approach. 

----------..ti!i•iS!M•J••ii•Gl~I-----------

1. What is air pollution? 

2 . "Polluter must pay for pollution ''. ln which conference this principle was 
enunciated? W hat does this principle imply? 

3. Write a note on trans-frontier control of air pollution. 

4 . The Stockholm Conference has made landmark contribution in the direction of 

controlling air pollution. Discuss. 

5. What measures would you suggest to control pollution created by the automobiles? 
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and Management 6. What is the objective of the Air (Prevention and Control of Pollution) Act, 1981? 

Has it proved effective? 

7. State briefly the provisions of the Facrories Act relating to the control of air 
pollution. 

8. What are the main functions of the Central Board for the control of air poUution? 

9. "What are the major penalties prescribed for those who cause air pollution? 

Supreme Court Gulllotlne on Diesel Demons 

limes of India. New Delhi. dated M~ 4. 1999 published a report under the above heading. It says that 

Supreme Court of India has ordered that on!}' those cars that meet Euro-I emission standards can be 

sold in Delhi. the capital of India. It further says that from April. 2000, the car manufacturers will have 

to adhere to Euro-II norms. 

According to Anumlta Chaudhary Coordinator of clean air campaign launched by the Centre for Science 

and Environment. Delhi's car demand grows annual!Y by I 096 which means we would have had to cope 

With 2400000 cars by 2009 which would not have been meeting emissions standards had the Supreme 

Court not intervened. The environmentalists and public in Delhi is happy over the decision of the apex 

Court. According lo eminent environmentalist and advocate. Mr. M.C. Mehta on whose petition the 

Supreme Court gave the ruling. the investment that car manufacturers have to make for upgradation to 

meet Euro-I & II standards is minimal compared to what public Is forced to pay for health care due to 

pollution. Mr. Mehta wanted to know If the car manufacturers would be able lo sell in Europe the same 

cars they sell in Delhi at present. He says that it is because of absence of people's lobby to neutralize 

automobile lob~ that there is little initiative to control vehicular pollution in Delhi and if the "Government 

of India is really concerned, they would have brought in these regulations on their own without lhe 

Supreme Court's direction". 

According to Euro-I Standards: 

I . Carbon monoxide emissions should not exceed 

(For petrol and diesel vehicles) 

2. Hydrocarbons and nitrogen oxides levels should be at 

3. Particulate matter (SPM) should be at 

(For diesel vehicles) 

According to Euro-II Standards: 

I . Carbon monoxide should not exceed: 

for petrol vehicle 

for diesel vehicles 

2. Hydrocarbons 

3. Particulate matter 

SPM = Suspended Particulate Matter 

= 3.16 g/km. 

= 1.13 g/km. 

= 0.18g/km 

= 2.2 g.lkm. 

= 1.09 g.lkm. 

= 0.5 g/km. 

= 0.08 - 0.0 I g.lkm. 
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Water Resource and Water Pollution 

LEAR NIN G OBJECTIVES 

After reading this unit you should appre<:iate rhe following, 

□ 11.1 bmoduction

□ 11.2 Water Pollution 

□ 11.3 Laws Rel.atiiw to Pr�ntion of Water Pollution 

D 11.4 Warer (Prcve ntion and ContTol of Pollution) Act, 197 4 

D 11.5 The Water (Pr�ntion and Control of Pollution) Ct':Ss Act, 1977 

D 11.6 The River Boards Act, 1956 

11.1 INTRODUCTION 

One of the basic conditions of living is availability of water. Adequate supply of safe 
water is essential for maintaining health and sanitary conditions. Not only this, water 
as a natural resources has influence on almost every aspect of development. Agriculrure 
production, for example can be increased by irrigated cultivation through water for 
greater economic prosperity. Likewise labour productivity can be increased if the labour 
force and their families have adequate safe water supply. Water management requires 
special efforts especially for wateVihort basins. Besides providing water to household 
both in villages and cities, adequate water supply is essential for nation's industries. In 
developing countries, in early phases of development water demand always increases. 
Some industries use more water than others. Development of water resource.'! will 
continue to rise if we have to attain higher economic growth. 

Environmental Concerns 

Sustainable management of water resources has implications for environment and 
ecosy:item. These are dams, silting of reservoirs, submergence of forests, extinction of 

rare plants and animals and outbreak of disease. A systematic srudy of impact of water 
resource projects on environment has to be undertaken at national level. The people 
who are likely to be affected by projects - like river valley projects, water shed projects 

or dams should be taken into confidence and even involved in project formulation and 

implementation. 
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and Management The Environmental Impact Assessment (EIA) of water resources project like River 

Valley Projects is carried out by Impact Assessment Division (lAD) ofMEF, Government 
of India. The committee of IAD in addition to the above takes into consideration the 
following safeguards so far as environmental issues are concerned: 

( i) Prevention of soil erosion;

(ii) Compensatory afforescation;

(iii) Provision of drainage system in irrigated area:

(iv) Measures for prevention of disease;

( v) Alternatives in case of adverse effecc:.s on fauna and flora.

National Water Polley 

Nation.al Water Resource council under the chalnnaruhip of Prime Ministeroflndia adopted 
a national Water Policy in 1987. lb.e highlights of the national Water Policy are: 

t Appropriate organisation shouJd be set up in each scate for planned development 
of river basins. 

t Alt development projects should be formulated by the states and considered within 
the framework of an overall plan for a basin. 

t Comphrensive plans should be set up in each state caking into considerarion not 
only the needs of irrigation but also other water uses keeping in view the existing 
Agreements and Tribunal Awards. 

♦ Water should be made available to water short areas by transfer from one river
basin to another basin on national prospective after taking into consideration the
requirement of area.

t Policy also requires that awareness should be created that water is a scarce resource
and needs to be conserved.

We continue to regard water as a perpetual resource whereas It is not so and we 
continue ro ignore the fact there is no subsritute of fresh water unlike some other 
renewable resources. Water shortage and water pollurion are t\YO common observations 
in India. 

11.2 WATER POLLUTION 

There are standard practices that industry or companies or house holders should follow 
for water management. These are: 

l. Make a plan for quantity of water to be used at each unit for the industry,

2. Set a target for reduction of water use.

3. Recover and reuse rhe processed water.



4. Use low-flush lavatories. 

5. Reduce cistern's capacity. 

6. Collect rainwater on roofs. 

The major sources of pollution of our narural waters including coastal waters are the 

discharge of wastes from industry and human settlements. Most of waste waters go into 

water courses rendering them unfit for most uses. In a report on a study of the seriousness 

of water pollution in the Yamuna caused by the discharge of Delhi's wastes, the Central 
Board for Water Pollution states: 

"What is depicted in this report is a replica of what may be seen at Ludhiana, Srinagar, 

Varanasi, Patna, Calcutta, Guahati, Cuttack, Visakhapatnam, Indore and Madras. 

The daily discharge of waste water ... is threatening the natural water bodies like 

rivers, estuaries and coastal waters." 

Harvesting of Rain Water - Case Study of Chennal 

The Chennai branch of National Water Harvesters Network (NWHN) reports a success story of rain water 

harvesting {RWH). Under the leadership of A Valdyanathan. Chennai has made a remarkable progress in 

terms of water harvesting. Since builders have a crucial role In raln water harvesting, In June. J 999 a 

meeting of NWHN was organized with the builders and others. At this meeting discussions were held as 

to how to promote the concept of RWH. It was also pointed out that installation of RWH structures involve 

low expenditure and Quality and Quality of ground water has shown improvements in areas where RWH 

projects have been in operation. The wells now provide Iron free water. According to a resident of Koral tu r 

who has been harvesting rain water at his residence for the last nine years, the Qualiry of well water has 

Improved over the years. There was a consensus to Implement RWH not on!Y In residential areas but also 

In off,ces. It was felt that lack of.information has been major impediment In the use RWH. Chennai Metro 

Water Supply and Sewage Board has broughl oul a booklet in Tamil. It WdS suggested to revise this booklet 

to include line drawing, costesllmates and names of the persons who have expertise in constructing RWH 

structures. The Board approved this. It was also suggested that evaluation for assessing the impact of RWH 

projects of Chennai Metro Water Supp!}' Board be undertakrn. Involvement of architects was also highlighted 

as they have a major task lo perform in RWH schemes. 

The Madras Institute of Development. Chennal has agreed lo undertake a project to assess existing 

RWH programmes in Chennai. The CSE in New Delhi is supporting this project. 

Sources of Water Pollution 

The two major causes of water pollution are: 

(a) discharge of all city wastes, and 

(b) discharge of industrial effluen ts into the rivers/ocher bodies of water/ open land. 

Take the case of Kanpur. 

According to a report 274.50 million litres a day of sewage water is being discharged 

into the river Ganga from the city of Kanpur, which is the highest in the State of Uttar 
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and Management Pradesh and next only to the city of Calcutta which discharges 580.17 mi.llion litres a 

day of sewage water into the River Ganga. 

This pollution into the River Ganga from Kanpur is occurring because of the following 

reasons: 

(a ) Sixteen drains collecting sullage water, sewage, textile waste, power plant waste 

and tannery effluents were being discharged without any treatment into the river 
till recently. 

(b) The dairies located in the city have a cattle population of about 80,000. The 

d ung, fodder waste and other refuse from cattle population is quantitatively more 

than the sullage from the city of human population of over 20 Lakhs. All this finds 

its way into ~he sewerage system. It chokes many branches of sewers and trunk 

sewers resulting in the overflow of the system. 

( c) The night soil is collected from the unsewered areas of the city and is thrown into 

the big drains (Nalas). 

( d) There are more than 80 canneries, the effluent from these used to be directly 

discharged into the river till recently. 

( e) The total water supply in Kanpur is about 55 million gallons per day. After use 

major part of it goes down the drains, and sewers. Sewage is raken to Yamuna 

sewage pumping station and a part of it is being supplied to farms after diluting it 

with raw Ganges water and the remaining part is discharged into the river. 

( f) Dhobi G hats add their share of pollu tion of che river. 

In the progress Report of the Ganga Action Plan, from the samples, collected from 

August 1986 to January 1987 from Uttar Pradesh region of river Ganga. it is shown that 

pollution of the water in the rivec Ganga is of the highest degree at Kanpur. The 

Oanga water samples cakeo at Kanpur show that it consisted of2.9 mg/ml of iron in the 

montnof August, 1986when the lSI limit for river water is 0.3. The manganese content 

was 0.900 mg/ml whereas the WHO limi.t of manganese for drinking water is 0.05. The 

progress Report for the period February, 1987 of Micro-level Intensive Mo nitoring of 

Ganga under Ganga Action Plan describes the analysis of the samples of the water 

taken from the river Ganga at Kanpur. It has found that BOD"" and COD* values are 

high. These values clearly indicate that river water is not fit for drinking, fishing and 

bathing purposes. 

The most disturbing featu re of water pollution is that cities and industries discharge 

their untreated or partially treated waste waters into neighbouring streams thereby 

removing waste matter from their own neighbourhood. But in doing so, they create 

pollution in streams and rivers and expose the downstream r iparian population to 

unhygientc conditions. In many developing countr ies, numerous riparian and 

• BOD ,s Biological Oxygen Demand 
• COD - Chemical Oxygen Demand. 



agriculrural population generally rely on screams and rivers for water for their catcle 

and for themselves for cooking, bathing, washing and other uses. These populations 

need special protection from the growing menace of water po!tution. Since the total 
amount of a country's utilizable water remains essentially the same and the demand for 
water is always increasing, schemes for the prevention of water pollution should aim at 
making the best use of treated waste waters either in industry or agriculrure. Very 
often such processes also result in other benefits in addition to mere reuse. The 
effluents reaching agricultural land supply not only much needed water to crops but also 
nutrients. 

In summary main cause of pollution of our major rivers including Ganga and Yamuna 

are ; urban liquid waste, such aSc sewage, storm drainage mixed with sewage, human, 

cattle and kitchen wastes carried by drains, industrial wastes and effluents, surface 

run-off chemical fertilizers, and pesticides. 

11.3 LAWS RELATING TO PREVENTION OF WATER 
POLLUTION 

Laws to prevent water pollution are:
1. River Boards Act, I 956.

2. Merchant shipping (Amendment) Act, 1979.

3. Water (prevention and Conrrol of Pollution) Act, 1974, amended as Act of 1979, and

4. Water (Prevention and Control of Pollution) Cess Act, 1977.

Of these the most important is the third one, Water (Prevention and Control of 

Pollution) Act of 1974. 

11.4 WATER (PREVENT(ON AND CONTROL OF 
POLLUTION) 

ACT, 1974

In terms of Acts, water pollution means contamination of water or alteration of the 
physical, chemical or biological properries of warer due to discharge of any sewage or 

industrial effluent or any orher liquid, gaseous or solid substance into water whether 
directly or indirectly as may or as lik.ely to, render such water harmful to public health 
or safev,, or to domestic, commercial, industrial, agricultural or other legitimate uses, 

or to the life and health of animals or plants including microorganisms. ln this 

connecrion sewage effluents are defined to mean \'(fluent from any sewerage 

system or  sewage disposal works and include sullage from ,_,pe1, drain. Sewer means 

any conduit pipe or channel open or dosed carrying sewage or i,·,Justrial effluent. 

Lndustrial effluent includes any liquiJ, gaseous or solid substa�c•� which is discharged 

from any premises used for carrying on any crade or industry, oth�r than domestic 

sewage. 

Stream is defined ver; widely in the Act. ln includes: 
( i) river;

(ii) water course (whether stagnant nr tempuranly d ry);
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and Management (iii) inland water (whether natural or artificial); 

(iv) sub-terranean waters; and 

( v) sea, coastal or tidal waters to such ex.tent or, as the case may be, to such point as 
the State may, by notification in the Official Ga-zette, specify in this behalf. 

Central and State Water Boards 

The Act provides for the constitution of the Central W ater Board and Stace W ater 
Boards. Section 16 of the Water Act sets out the functions of the Central Board and 
Section 17 of the Act lays down the functions of the State Boards. The functions of the 
Central Board are primarily advisory and supervisory. 

♦ T he Central Board is required to advise the Central Government on any matter 
concerning the prevention and control of water pollution and to co-ordinate the 
activities of the State Boards. 

♦ The Central Board is also required to provide technical assistance and guidance 
to the State Boards, carry ou t and sponsor investigations relating to problems of 

water pollution and prevention, control or abatement of water pollution. 

The Functions of State Boards 

The functions of the State Board are more comprehensive. In addition to advising the 
State Governments on any matter concerning the prevention, control or abatement of 

water pollution, a State Board i.s required among other things: 

( i) to plan a comprehensive programme for the prevention, control or abatement of 

pollution of streams and wells in the State and to secure the execution thereof, 

(ii) to collect and disseminate information relating to water pollution and the 

prevention, control or abatement thereof; 

(iii) to encourage, conduct and participate in investigations and research relating to 
problems of water pollution and prevention, control or abatement of water pollution; 

(iv) to inspect sewage or trade/industrial efA uents, works and plants for the treatment 

of sewage and effluents; 

( v) to review plans, specifications or other data relating to plants set up fo r the 
treatment of water works for the purification thereof and the system for the disposal 

of sewage or trade industrial effluents or in connection with the grant of any 
consent as required by the Water Act; 

(vi) to evolve economical and reliable methods of treatment of sewage and trade/ 
industrial effluents, having regard to the peculiar conditions of soils, climate and 

water resources of different regions and mote especially the flow characteristics of 
water in streams and wells which render it impossible to attain even the minimum 

degree of purification; 
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(vii) to lay down standards of treatment of sewage and ttade/industry effluents to be Water Pollution 

discharged into any particular sere.am taking into account the minimum fair 
weather d ilution available in that scream and the tolerance limits of pollution 

permissible in the water of the stream, after the discharge of such effluents. 

(viii) to lay down, modify or annul effluent standards for the sewage and trade effluents 
and for the quality of receiving waters (not being water in an inter-State stream) 
resulting from the discharge of effluents and to classify waters of the State. 

(ix) to evolve methods of utilization of sewage and other suitable effluents in 
agriculture; 

(x) to evolve efficient methods of disposal of sewage and effluents on land, as are 
necessary on account of the predominant conditions of scant stream flows that 
do not provide for major part of the year the minimum degree of d ilution; 

(xi) to make, vary or revoke any order; 

(a) for the prevention, control of abatement of discharges of waste into streams 

or wells; 

(b) requiring any person concerned to construct new systems for the disposal of 
sewage and trade effluents or to modify, alter or extend any such existing 
system or to adopt such remedial measures as are necessary to prevent con trol 

or abate water pollution. 

(xii) to lay down effluent standards to be complied with by persons while causing 

discharge of sewage or sullage or both and to lay down, mod ify or annul effluent 

standards for the sewage and trade effluents; 

(xiii) to advise the State Government with respect to the location of any industry 

which is likely to pollute a stream or weU; 

(xiv) to perform such other functions as may be prescribed or as may, from time to time, 
be entrusted to it by the Central Board or the State Government 

Powers of the State Boards 

With a view to carrying out its function, each State Board has been given several 

powers. These include: 

( i) to obtain information anci conduct survey of an,y area and gauge and keep record 

of the flow and other characteristics of any stream or well in the area; 

(ii) to take samples of water, trade or any other effluent or of any sewage or effluents 

for the purpose of making analysis; 

(ii i) to enter and inspect any premises for the purpose of performing its functions under 

the Act and to see whether direction of the Board are carried out, and to examine 
any plant etc. and records of the establishment; 
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and Management (iv) to prohibit disposal of effluent in the streams and wells;

( v) to restrict new outlets, discharge for sewage and industrial effluents.

Standards and Consent Orders 

The Act requires that no person shall knowingly cause or permit any poisonous, noxious, 

or polluting matter determined in accordance with such standards as may be laid down 
by a Board to enter (whether directly or indirectly) in any stream or well. Further there 

is a prohibition on a person to discharge st"W'age or trade effluent into a stream without 

the consent of the Board. 

Some Ambiguities In the Functions of Boards 

l. There are some ambiguities and overlap in the above mentioned provisions. The

Board under Section 25 lays down the standards for domestic and industrial
effluents. An industry or a local authoricy or an individual cannot put a pollutant

into a stream which is in exce:15 of the limits of these standards. The units concerned

have to apply for consent orders of the Board whether their effluent is in accordance

with these standards or not. The purpose of the consent order appears to be to

permit a unit to follow a lower standard than the laid down standard either for an

indefinire time or for a limited period of time within which it should take the

necessary steps either by way of establishing an effluent treatment plant or diverting

rhe effluent somewhere else or even closing down the unit.

2. Can the Board ask a unit ro follow higher standards than those prescribed under

Section 24? At times this may be necessary because the actual standards in a

panicular area may depend upon the number and types of industries, their location
and the quanticy of water in the stream. Differenr standards may have to be

necessary for different areas and streams for what is relevant is not the effluent

standards but the stream standards. However, the scheme of Sections 24 to 26

does not seem to permit d1is.

3. The Board has so far not evolved its standards. It follows the standards prescribed
by the Indian Standards Institute (ISI). The Central Board follows these standards

with minor variarions. It has also not yet adopted ISI standards for domestic
effluent. The Srate Boards also follow standards without any variation.

11.4THE WATER 

POLLUTION) 

(PREVENTION AND CONTROL 

OF Cess AcT, 1977 

The Warer (Prevention and Control of Pollution) Cess Act authorizes for the levy and 

collection of cess on water consumed by persons engaged in certain industries and by 

local authorities, with a view to augmenting the resources of Water Boards. Cess is 

payable by: 



(a) every person carrying on any specified industry; and

(b) every local authoricy, and shall be calculated on the basis of water consumed by
such person or local authority, as the case may be, for any of the purposes specified
in Schedule 11, at such rate, not exceeding the rate specified in the corresponding
entry in column (Z) thereof, as the Central Government may by notification in
the Official Gazette, from time to time specify. 'Specified Industry' means any
industry specifkd in Schedules 1. Schedule I lists fifteen industries. The maximum
water consuming ones are:

1. metallurgical industty,

2. chemical industry,

3. paper industry,

4. cement industry.

Purpose: fo, which water ($ consumed as per schedule II 

I. Industrial cooling, spraying in mine pits or boiler feed.

2. Domestic purpose.

J. Process whereby water gets polluted and the pollutants are easi!_y bio-degradable.

4. ProceiS whereby water gets polluted and the pollutanls are not easi\y bio-degradable and are

toxic.

11.6 THE R1vER BOARDS AcT, 1956 

The River Boards Act has been enacted for the establishment of River Boards for the 
Regulation and Development of inter-state rivers and river valleys. The Act stipulates 
constitution of River Boards with the following major functions: 

(a) conservation, control and optimum utilization of water resources of the inter­
state river;

(b) promotion and operation of schemes for irrigation, water-supply or drainage;

( c) promotion and operations of schemes for the development of hydrodectric power;

( d) promotion and operation of schemes for flood control;

( e) promotion and control of navigation;

( f) promotion of afforestation and control of soil erosion; and

( g) prevention of pollution of the waters of the inteMtate river(s).

Prescribing of standards and giving of consent orders by the Boards is complex exercise 
requiring knowledge of several technical and other factors. The degree of complexity 
can be imagined for the fact that the following three difficult questions have ro be 
tackled with: 
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(b) deviation from standards in different situations; and 

( c) reconciling of trade or domestic effluent standards with the stream standard. 

Every Board, therefore, will have to make an independent individual judgement in 

granting consent orders. In granting consent orders the question is not merely to grant 

time for a unit to comply with the standards laid down by Boai:d, but the more important 
question ls what deviation should the Board allow from the prescribed standards. It 

seems, the Board~ have been following a rule of thumb in following the ISI standards. 

Since a Board has to make independent study of its own to determine what variations 

it should allow from the prescribed standards in a particular case, the function of the 

Board wiH be quasi-judicial.. In ocher words, the Board has to observe principles of 

natural justice, i.e. to give heating to the parry concerned. 

In prescribing standards and giving consent orders, the Boards have to keep in view 

the practical aspect of industrialization. It appears that the Central Board does keep 

this factor in view as its annual reports say "that the objectives and approach for control 

of pollution at the source to the maximum extent possible with due regard to techno­

economic feasibility by prescribing Minimal National Standards and such standards as 

may be requ ired in a particular situation''. 

The greatest problem is of compliance with standard and consent orders. The multiplicity 

of authorities create problems. There are irrigation department, local municipal boards 

and ocher authorities. There is problem of coordination among th.em. Small sca le 

industries pose d ifferent problems. Sewerage treatment plants exist only in a few place. 

Water may also be polluted because of storage or discharge On land. For instance in 

Goa, a sugar factory stores molasses on the ground leading to contamination of ground 

water, The court ordered that the same should be kept in stainless steel containers. 

Penalties -
Chapter VII of the Act provides for penalties. It has been laid down that whoever fai ls 

co comply with any direction given under Section 20 or Section 32 shall, on conviction, 

be punishable with imprisonment for a term which may extend to 3 months or with fine 

which may extend to 5,000 rupees or with both. Whoever fails to comply with any 

direction i.ssued by a Court 'Under subsecrion (2) of Section 33 shall, on conviction, be 

punishable with imprisonmt>nr for a term which may extend to 3 months or with fine 

which may extend to 5,000 ru~~ or with both. Section 43 says that the person who 

contravenes the provision of Section 24 shall be punishable with imprisonment for a 

term which shall not be less chnn six months but which may ~xcend to si.-x years and 

with fine. Wh-oever contravenes the provisions of Section 25 or Section 26 shall be 

punishable with imprisonment for a term wh ich shall not be less than six months but 

which may extend ro six years and wlth fine. 
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Where an offence under this Act has been committed by a company, every person who Water Poll.ulion 

at the time the offence was committed was incharge of, and was responsible to the 

company for the conduce of the business of the company, as well as the company, shall 

be deemed to be gu(lty of the offence and shall be liable to be proceeded against and 

punished accordingly: provided that nothing contai'ned in this sub-section shall render 

any such person liable to any punishment provided in this Act if he proves that the 

offence was committed without his knowledge or that he exercised all due diligence to 

prevent the commission or such offence. Where an offence under this Act has been 

committed by a company and it is proved that the offence has been committed with the 

consent o r connivance of, o r is attributable to any neglect on the part of any Director, 

Manager, Secretary or other official shall also be deemed co be guilty of that offence 

and shall be ,liable to be proceeded accordingly. 

No individual can sue any pollut ing agency under the Act. lt is for the Board co bring 

action against polluter. 1t only through public in terest litigation that an individual or a 

social organization can sue polluters . 

. -----------,-~itJ•i\•M•ll■CilieUiillll1---------

1. What are the major sources of water pollution? 

2. What measures have been adopted to keep Ganga clean? 

3. List the enactments passed by the Parliament for preventing water pollution. 

4. Write a note on che effectiveness of the W ater (Prevention and Control of 

Pollution) Act, 1974 as amended Act of l979. 

5. List some of the important functions of the Central and State Water Boards? 

6. What are "consent orders" under the W ater (Prevention and Control of Pollution) 

Act? 

7. What do you understand by "Pollution Standards"! 

8. What penalties can be imposed on companies and Govern ment departments for 

committing water pollution offences? 

9 . What is the background to Ganga Action Plan? 

10. D iscuss briefly the orders of Supreme Court (n r,espect of Ganga Pollution Case. 

Ganga Pollutlon Case 

Preamble 

Before taking up the study of Ganga Pollution Case. it would be appropriate lo underscore the basic 

facts regarding the cultural. geographical and scientific aspects of this river. The River Ganga popular!), 

called "Molber Ganga· is more than a source of water for millions of people living in Indian sub~ 

Contd .. 
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over the country come to have a glimpse of this mighty river. It originates at 4000 metres above sea 

level from Himalayas at a place known as Gomukh (Mouth of a cow). enters the plains at Rishikesh and 

stretches down 2SOO kms. passing through different states of India, Bangladesh and 0nal!Y to the Bay 

of Bengal. It is known as Bhagiralhi at the place of its origin. It has on its banks some of the oldest living 

cities of the world like Haridwar. Varanasi. Prayag and Pataliputra. Few rivers in the world irrigate such 

a vast stretch of land and provide fresh water to such a huge population as Ganga does, Several rivers, 

as for example lamuna. Gom!I join Ganga on its way. There are near!}' 700 towns In the Ganga basin, 

of which 27 major ones are located on the bank of Ganga itself. Thick!}' populated and high!Y industrialized 

cities like Calcutta and Kanpur are also situated on its banks. 

In ancient scriptures, the Ganga water is called Amrit (nectar). It is said to have such Qualities as 

coolness, sweetness. transparency, high tonic property, ability to remove evils etc. 

Before_ Ganga Action Plan 

The Ganga water. even today. has a remarkab!)-.high capacity to purify itself by removing the organic 

pollution load added to it. The point load discharge of Biological Oxygen Demand (BOD) in Ganga takes 

less than a day or a run or less than I 00 km. for complete recovery to the original state. The Dissolved 

Oxygen (DO) along the entire course shows a remarkab[y stable pattern and oxygen content never falls 

below the critical level of 5 milllgrams per litre except near some lc1rge cities like Kanpur. Allahabad and 

Varanasi. The pollution load added to Ganga has been rising with the population explosion urbanization 

and industrialization. (average densi\}' in Ganga basin is around 300 persons per SQ!Jare kilometre) and 

use of peslici.des. /\s soon as Ganga descends the plains, its pollution begins: At Rlshikesh the Indian 

Drugs and Pharmaceuticals. and at Haddwar, Bharat Heavy Electricals Ltd. had been throwing solid 

wastes and untreated Wdter into it before the launch of Ganga Action Plan. Al Kanpur over 70 tanneries 

had been mixing domestic and high!Y toxic .tannery wastes and cc1rrying it lo the-river upto IO kms. 

down stream. making water un0t for consumption in any form. In Varanasi, 60 million litres of untreated 

sewage had been coming to the river through six major and 61 minor drainages. Over SO million litres 

of untreated sewage used to be discharged at Patna every day. Calcutta and other towns In West Bengal 

with I 50 factor1es which include 87 jute mills. 12 textile milts. 7 tanneries, 5 paper and pulp factories 

c1nd 4 distilleries have been using Ganga (known as Hoog[y in that part) as their drain. The maximum 

pollution takes place In 2S6 km. stretch from Barauni to Farakka. It was estimated in mid I 980's that 

1400 million lltres of domestic sewage and 2SO million litres of industrial sewage were discharged In 

Ganga every day. In addition to this, Ganga had to carry unburnt bodies, animal carcasses, garbage from 

cities, harmful residues of pesticides and fertilizers caused by run off from agricultural fields. Silting has 

been another major problem which this river has been facing. The massive deforestation has resulted 

into the rich top soil coming to the river for being carried away to the sea ultimatel),. The silt deposits 

raise riverbeds at many places, cause noods in the monsoons. It is estimated that 40 percent travails of 

Ganga arise due to silting. 

The Ganga Action Plan-I 

The Central Pollution Control Board which was asked to study the water pollutton in Ganga basin 

submitted a report in 19·84 which formed the basis for the Ganga Action Plan. The report revealed that 

almost three fourths of the pollution of Ganga was from untreated munlclpal sewage. because only a 
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few cities have sewage treatment facilities. Industries accounted for one fourth of the total river pollution. 

The problem was acute in such areas as Calculta and Kanpur. The organic pollution load in Ganga was found 

to be signiflcant!}' high for BOD - more than 3 milligrams between Haridwar and Trighat and IO to 20 

milligrams per litre in the stretch from Cauvary to Kanpur. The Coliform count in Ganga was high. in the 

lower reaches of Hoogll, very high total coliform count was observed during October to lune. 

The ambient water Q.uali\y was found to be in a stat.e which could be put to class C and D which are nt 

for drinklng after conventional treatment followed by disaffection. 

The Central Ganga authority was established in 1985 under the chairmanship of the then Prime 

Minister Rajiv Gandhi and the Ganga Action Plan was formal!}' launched in 1986. A total of 261 

schemes were sanclloned under the plan which was broad!}' divided into six categories: 

(i) Inception and diversion of waste; 

(ii) Sewage Treatment Plants: 

(iii) Low-Cost Sanitalion: 

(iv) Electric Crematoria: 

(v) River Front Facilities: 

(vi) Biological Regeneration of Rlver; 

The details of {he scheme and Its progress state-wise are given in Table 7: I. 

Table I 1. 1: State-w!se and Type-wise Dlstrtbutlon of Schemes Sanctioned and 

Completed - Ganga Action Plan 

SI. No. Type of Schemes Uttar Pradesh Blhar West Bengal Total 

I. Sewage Interception & Diversion 40 17 30 87 

(40) (,17) (31) (88) 

2. Sewage Treatment Pianl 12 3 14 29 

( 13) (7) (IS) (35) 

3. Low Cost Sanitation 14 7 22 43 

(14) m (22) (43) 

4. Electric Crematoria 3 8 17 28 

(3) (8) ( 17) (28) 

s. River Front Development 8 3 24 35 

(8) (3) (24) (35) 

6. Other Schemes 28 3 . I 32 

(28) 93) (I) (32) 

Total: 105 4 1 108 254 

(I 06) (45) (110) (261) 

(Figures in brackets show the number of schemes sanctioned and figures outside Indicate number of 

schemes completed). 
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It would be seen from the table I I . I that out of 26 1 schemes 254 have been completed. The work on 

sewage treatment plants has been terrib~ slow. The lack of coordination between different agencies in 

the Central and Stale Governments. administrative lapses, problems and litigations on land acQuisitions 

and cost escalations are slated t-o be the major causes of poor performance. 

The industries on the banks of the river continue lo pour toxic and untreated waste into the river almost 

unchecked. 

The Qualio/ of the river waler has shown some improvement in the areas where pollution control 

measures have been taken under Ganga Action Plan as given in Table 7:2. The BOD levels have 

improved in all towns except Kanpur where 11 has deteriorated further at an alarming rate. The DO 

deteriorated in Kanpur. while in the remaining four towns it has been showing improvement. 

Table I I .2 : the Impact or ganga action plan on river water cwallty (mg/ I) In selected 

towns 

Town (BOD) (DO) 

Biochemical Oxygen Demand Dissolved Oxygen 

1986 1993 1986 1993 

Rlshlkesh 1.67 1.32 8.1 9.6 

Kanpur 8.57 24.46 6.7 5.15 

Allahabad IS.SO 1.88 6.6 7.1 6 

Varanasi 10'.60 0.95 5.9 7.58 

Patna 2.20 I.SO 8.1 8.0 

Source: Nalional River Action Plan. Ministry of EnVironment and Forest. Government of India. New Delhi. Aprll, I ?94. 

The Ganga .ACltlon Plan Phase-II 

The second phase of the Ganga i\ctlon Plan incorporates pollution abatement ofYamuna and Gomti riVers. 

Y.lmuna emanates from glaciers ln tower Himalayas at an elevation of 63 78 metres above sea levels in Uttar 

Kashi. IL covers 1200 kms. before its connuence with Ganga al Sangam, Allahabad. Very high levels of 

pollution exist along vast stretches ofYamuna. Every day its 48 kms. portion through Delhi picks up near!Y 

200 million litres of untreated sewage and 20 million litres or industrial effluents. From Deihl to Agra. 

Jamuna water is unfll for drinking and bathlng. Fifteen towns in Yamun.:: basin are selected for pollution 

abatement in Phase II of Ganga Acllon Plan. The plan envisages the use of appropriale treatment technologies 

and resource recovery from sewage by using the treated sewage for irrigation and aQuaculture. and bio-gas 

for power generation. The sewage treatment plants with a total capacity of about 900 million litres per day 

would be set up. The scheme also provides for constructing low cost sanitation. improved crematoria, 

improvement of bathing ghats, a[ore.stalion along the river bank and community participation in the 

scheme. The problems of river b;mk erosion and pollution from agricultural run off containing fertilizers and 

pesticides Will also be taken up, The scheme was formally launched In lune, 1993. 
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The scheme has been looked upon by the people basically as a Government Plan. There have been very 

little participation by the local inhabitants. The benefits of the scheme as claimed by the authorities 

have been Questioned. In Varanasi. for instance, a large number of small drains going into over are 

capable of pouring enough untreated sewage to pollute the ghats where thousands of people take bath 

daily. Mass communication media like television, radio, newspapers and magazines in local languages 

should be used extensive!), to create awc1reness and attitudinal change about the environment ln 

general and river pollution in particular. 

The practice of throwing animal carcasses and half burnt and unburnt human carcasses. defecatton at 

the bank of the river, washing clothes and other unhygienic practices should be stopped. What is 

happening on the banks of Ganga is also happening on the banks ofits trlhutaries and most other rivers 

in the country. Orthodox beliefs, rituals and practices could be fought on~ through education, reasoning 

and demonstration of sound practices. NGOs. in particular the religious institutions and organiz.alions 

can play important role rn creating awareness among the people about the necessity of keeping rivers 

clean and removing orthodox beliefs and practices which result Into polluting the rivers. 

M.C. Mehta v. Union of India AIR 1988 SC I J IS 
(First Ganga Case) 

M.C. Mehta v. Union of India AIR 1988 SC l 034 
(Second Ganga Case) 

It Is a popular belief that the river Ganga is the purlfler of all. but we are now led lo the situation that 

action has to be -taken to prevent the pollutlon of the water of the river Ganga since we have reached 

a stage where any further pollution of the river water is likely lo lead to a catastrophe. There are today 

large towns inhabited by millions of people on the banks or the river Ganga. There arc also large 

industries on its banks. Sewage of the towns and cities on the banks of the river and the waste emuents 

of the factories and other Industries are continuously being discharged into the river. The Ganga is 

greatly polluted at Kanpuc- All nallahs are discharging the polluted wa5te waler into river Ganga. 

Although Parliament and the State legislature have enacted many tam imposing responsibilities on the 

Central and Stale Boards and the munlclpalilies for prevention and control of pollution .of water, many 

of these steps have just remained on paper without any adeQUate action being taken pursuant thereto. 

On account of failure of authorities to obey the statutory duties for several years. the water in the river 

Ganga al Kanpur has become so much polluted that it can no longer be used by the people either for 

drinking or for bathing. Shri M.C. Mehta an environmentalist. a public spirited person flied a writ 

petition to prevent municipalities and the Industries from polluUng the river Ganga. The Supreme 

Court considered the case of municlpallues. particularly of the Kanpur Nagar Mahapalika. Kanpur being 

lhe biggest polluting cl~ on the Banks of the Ganga and case of tanneries in and around the city of 

Kanpur was considered separately separately, 

First Ganga Case 

The Kanpur Na gar Mahapalika was established under the Utlar Pradesh Na gar Mahapalika Adhin~m. 

1959. Under the Act, it has several obligations. which include collecllon, removal and disposal of 

sewage, management of \¥3ter-works, guarding drinking water from being contaminated or polluted, 
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and Management removal or carasses or dead animals. etc. and to keep the city clean and its environment rree from 

pollution. For these purposes, the Nagar Mahapalik.a has adeQ.uate powers. Similar provisions existed 

for smaller municipalities under the Uttar Pradesh Municipalities Act, 191 6. Under the Water Supp!}' 

and Sewerage Act, 1975 du~ is Imposed on the authorities regarding provision or clean water supp!)' 

to cities and construction and maintenance or sewerage system. Thus, a cursory perusal of the provisions 

of the Munkipal laws reveals that the Nagarpalikas and Municipal Boards have primary responsibility 

for the maintenance or cleanliness or areas under their jurisdiclfon and responsibility for the keeping 

the environment free rrom pollution. 

Apart from this the Water Prevention and Control o[ Pollution) Act, I 9 7 4 specifical!Y makes provisions 

for preventing and q>ntrolling pollution and imposes dury on the Central and State Water Boards lo 

keep water free from pollution. This Is not all. There Is also the Ganga Action Plan. According to survey 

conducted for Prevention of Pollution of the Ganga it was revealed that the city of Kanpur alone 

discharges 274.SO mlllio1, litres polluted water dai!)' into the Ganga, which is hi'ghest In the State or 

Uttar Pradesh and next on!Y to the city of Calcutta. According to figures made available by the Executive 

Engineer or Kanpur Nagar Mahapalika, the pollution in the river Ganga from Kanpur is occurring from 

the following sources: 

(I) Sixteen nallahas collecting sullage water, sewage, textiles wastes, power plant wastes, and 

tannery effiuents used to be discharged without any treatment into the river. However, some 

nallahas have been trapped now. 

(il) The dairies located in the Cio/ have a attle population of about 80,000. The dung, fodder waste 

and other refuse from cattle population Is Q.Uanlitative!)' mo.re than the sullage from the clty of 

human population of over 20 lakhs. All thrs finds its way into the sewerage system and the 

nallahas. It has also total!)' choked many branches of sewers and lrunk sewers resulting in lhe 

overflow of the system. 

(iii) the nighl soil is collected frorn lhe unsewered areas of the cl~ and throw!) into the nallahas. 

(Iv) There are more than 80 tanneries in Jajmau whose effluent used to be direct!), discharged into 

the river. 

(v) The total water supp!)' ln Kanpur is about 5 S million gallons per day. Arter use major part of ii 

goes down the drains, nallahas and sewers, The sewage Is taken to Jajmau sewage pumping 

station and a part of It is being supplied to sewage farms after diluting it with raw Ganga water 

and the remaining part is discharged Into the river. 

(vi) Ohobi Ghats add their share of pollution. 

(vii) Defecation by economical!)' weaker sections also pollute the river. 

Emphasising the urgency of the problem, the Supreme Court said: 

"The crucial Question is not whether developing countries can afford such measures for the control of 

water pollution but it is whether they can afford to neglect them. The importance of the latter is 

emphasized by the fact that in the absence of adeQ.uale measures for the prevention or control of water 

pollution, a nation would eventual!,y be confronted with far more serious burdens to secure wholesome 
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and adeq_uate supplies of water for different purposes. If developing countries embark on suitable 

pollution prevention poltcies during the initial stages of their Industrialization. they can avoid the cost!Y 

mistakes committed In the past by many developed countries. It is. however. unfortunate that the 

importance of controlling pollution ls general!), not realized unlil considerable damage has already 

been done··. 

The Supreme Count's attention was drawn to several sources of pollution of the Ganga water. One of 

them is the practice of throwing corpses and semi-burnt corpses into the river. The Supreme Court said 

that this practice should be lmmediate!Y brought to an end. The co-operation of the people and police 

should be sought in enforcing this restriction. Steps shall be taken '~ the Kanpur Nagar Mahapalika and 

the Police authorities to ensure that dead bodies or half burnt bodies are not thrown into the river 

Ganga. 

Whenever applications for licenses to establish new industries are made in future. such applications 

shall be refused unless adeq_uate provision has been made for the treatment of trade emuents flowing 

out of the factories. Immediate action should be taken against the existing industries if they are found 

responsible for pollution of water. 

The Supreme Court further observed. that having regard to the grave c.onseq_uences of the pollution of 

water and air and the need for protecting and improving the natural environment which is considered 

to be one of the fundamental duties under the constitution (vlde Clause (g) of Article SIA of the 

Constitution) we are of the view that it is the duo/ of the Central Government lo direct all the 

educational Institutions throughout India to teach at least for one hour in a week lesson relating to the 

protection and the improvement of the natural environment including forests. lakes. rivers and wild-life 

In the first ten classes. The Central government shall get text books written for the said purpose and 

distribute them to the educational institutions free Cif cost. Children should be taught about the need 

for maintaining cleanliness commencing with the cleanliness of the hou.se both inside and outside, and 

of the streets in which they live. Clean surroundings lead to healthy body and healt~ mind. Training of 

teachers who 'teach this subject by the introduction of short-term courses for such training shall also be 

C0l\5idered. This should be done throughout India. 

In conclusion, the Supreme Court issued the following directions to the Kanpur Municipal Corporation; 

I . Should submit its proposals to the State Board within six months from 12.1.1988. 

2. Approprlate steps be take.n to prevent pollution of water on account of waste accumulated al the 

dairies. 

3. Should I.Ike Immediate steps lo increase the size of the sewers in the labour colonies so that the 

sewage may be carried smooth!Y through the sewerage system. Wherever sewerage line is not 

constructed. steps should be taken to lay It. • 

4. Immediate action should also be taken by the Kanpur Nagar Mahapalika lo construct sufficient 

number of public latrines and urinals for free use of the poor people in order to prevent defecation 

by them on open land. 

S. Steps shall be taken by the Kanpur Nagar Mahapalika and the Police authorities lo ensure that 

dead bodies or half burnt ~ies are not thrown into the river Ganga. 
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and Management 6. Licences should not be issued to establish new industries unless adeQ.uate provision has been 

made for the treatment of trade effiuents flowing out of the factories. Immediate action should 

be taken against lhe existing industries if they are found responsible for pollution of water. 

7. Central Government should direct all educational institutions to include the subject of natlonal 

environment in text-books. 

8. Should make people aware of the importance of cleanllness and hazards of pollution. "Keep cio// 

vil lage clean" weeks should be observed. 

9. The directions given to the Kanpur Municipal Corporation applies mutatis malandis to other 

Municipal Corporations and Municipalities. 

Second Ganga Pollutlon Case 

The Second Ganga Pollution Case related to industries. particularly the tanneries in and around Kanpur, 

which have been dumping or washing the effluents into the river Ganga. 

It was brought to the notice of the Supreme Court that some owners of the tanneries continue to 

discharge effluents from their factories into the river Ganga and refuse to set up primary treatment 

plants in spite o(being asked to do so for several years. They did not care to do so even when notices 

were served on them. When the Supreme Court served notice on them they did not care to appear 

before the court to express lheir willingness to take appropriate steps lo do so. In these circumstanc~. 

the Supreme Court directed that operation of these tanneries be stopped. The court also said that 

financial capacity of the tanneries should be considered as irrelevant while asking them to install 

primary treatment plants. A tannery cannot be allowed to continue to be in existence just because it 

claims that in has no funds to install primary treatment plants. 

The court noted that the effluents discha_rged from a tannery are ten times more noxious when 

compared with the domestic sewage water which flows into the river from any urban area, on its banks. 

It is a known fact that the leather industry is one of the three major Industries besides paper and textiles 

consuming large Quantities of water for processing of hldes and skins into leather, Naturally, most of the 

water used is discharged as waste water. The waste water contains organic and tOXic inorganic materials 

which when discharged as such will deplete dissolved oxygen content of the receiving waler courses 

resulting tn the health of all 3Q.Uatlc life and emanating foul odour. Disposal of these untreated emuents 

on the land wtll pollute the ground water resources. Discharging of these without treatment into public 

sewers results In the choking of sewers. The facts that were submitted on behalf of the Government of 

India are: 

I . About 70 small, medium and large tanneries are located In Jajmau area of Kanpur. On an average 

they generate 4 .S MLD of waste waler. 

1. Under the existing laws. tanneries like other industries are expected to provide treatment 

plants of their emuenls lo different standards depending on whether these are discharged into 

stream or land. It is the responsibility of the industry concerned to ensure that the Quality of the 

waste water disposal conforms to the standards laid down. 
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3. From Lime to time, tanneries of Kanpur have represented that due to lack of physical facilities. 

technical know-how and funds, it has not been possible to install adeQ.Uate treatment facilities. 

4. lajmau is an environmental!), degraded area of Kanpur. The location of numerous tanneries in the 

area is the major cause of pollution. Civic facillties for water supp!),, sanitation, solid waste 

removal, etc., are also high!), inadeQ.uate. According!),. under the Ganga Action Plan an integrated 

.sanitation projed is being taken up for the lajmau area. 

It was submitted lo the Supreme Court on behalf of the Government of India that: 

(i) The medium and large unlls will have to set up pre-treatment facilities to ensure that the 

standard of sewage discharged into the municipal sewer conforms to the standards laid 

down. Scientific institutions such as Central Leather Re.search Institute are looking into 

the possibilities of pre-treatment including recovery of materials such as chromium. The 

setting up of pre-treatment facility in the respective units will be the responsibility of the 

individual units concerned. The Ganga Project Directorate, as part of the Ganga Action 

Plan, will play a fac!litative role to demonstrate application of modern technologies for 

cost effective pre-treatment which the small tanners can afford. 

(it) Since the wastes will be ultimately discharged into the river, the wastes will have to 

further conform to the standards laid down for discharge Into the stream. F_or this purpose, 

It will be necessary to treat the wastes further and as part of the Ganga Action Plan a 

treatment plant will be constructed' for this purpose utilizing some advanced processes. 

ft is also proposed to combine the domestic waste with the i;1dustrial waste conveyed 

through the industrial sewer which will then be treated in a treatment plant. 

(iii) It is estimated that cost of this proposed sewage treatment facility which wil l treat the 

wastes from the domestic sources and the pre-treated wastes from tan~eries will be 

about Rs. 2.5 crores. It will have a capado/ of 25 MLO and the first demonstration module 

of about S MLD is expected lo be installed in ear)y 1988-89. Necessary work for 

designing of the plant has already been initiated and the infrastructure facilities such as 

availability of land. soil testing, etc.. have also been ensured. Tender specifications are 

being provided ~nd it is expected that the tenders will be floated sometime in October 

[ 987. It is expected that jn the co(llbined treat(llent racilio/ of 2 5 MLD. about 20 MLD 

will be from the domestic sources and S MLD will be from the tanneries after pre­

treatment in the region. 

On facts the tanneries did not dispute that they were discharging effiuenls Into the river Ganga. Some 

said that thc;y had already installed ernuent treatment planls. Others said that they should be given 

time to install treatment plants. Yet. some pleaded financial constraint is doing so. But. it is interesting 

to note that all of them pleaded that it would noi be possible for them lo have the secondary system ror 

treating waste water a.s that would involve enormous ex:penditure which the tanneries themselves 

would not be able to meet. The Supreme Court ordered: 

The financial capacl~ of the tanneries should be considered as Irrelevant while reQ.uiring them to 

establish primary treatment plants. lust like an industry which cannot pay minimum wages to its 

workers cannot be allowed to exist. a tannery which cannot set up a primary treatment plant cannot be 
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and Management permitted to continue to be in existence for the adverse effect on the public at large which is like!), to 

occur by the discharging of the trade effluents from the tannery to the river Ganga would be immense 

and it will outweigh any incorwcnlcnce that may be caused to the management and the labovr 

employed by it on account of its closure. Moreover, the tanneries involved in these cases are not taken 

by surprise. For several years they arc being asked IQ take necessary steps to prevent the flow of 

untreated waste from their factories Into the river. Some of them have already complied with the 

demand. It should be remembered that the effluent discharged from a tannery is ten times more 

noXio~s when compared with the domestic sewage water which nows Into the river from any urban area 

on Its banks. We feel that the tanneries at Jajmau, Kanpur cannot be allowed to continue to carryout 

industrial activio/ unless they take steps to establish primary treatment plants. 

The court issued directions to the Government of India, the Uttar Pradesh Water Pollution Board and 

District Magistrate, Kanpur to enforce the order of the court faithful!),. 

,In subseQ..uent development, the Supreme Court ordered closure of.some tanneries till they installed 

treatment plant. 

The latest development (October 8, 1994) is that the Supreme Court had stopped funding of the 

Ganga Action Plan as It found that about Rs. 420 crores have already been washed away in the first 

phase of the Plan without any significant results, though nine years have elapsed since the Plan was 

formulated. The order was based on the report of the National Environment Engineering Research 

Institute which has advocated for setting up of an apex committee to overview the implementation of 

the Plan. 
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LEAR NIN G OBJEC TIVES 

After reading this unit you should appreciate the following: 

□ 12.1 Introduction

□ 12.2 For a Global Conaensus on the Managemen,t of Forests

□ 12.3 lndran Scenario 

□ 12.4 Afforestil.tion - (Compensatory Afforestation) 

0 12.5 Deforestation 

□ 12.6 Degradation of Forests

□ 12.7 Management

□ 12.8 Tropical Rain Forests

□ 12.9 Mangroves 

12.1 INTRODUCTION 

The management of forest resources and forest ecosystem is a challenging taslc. This 

caslc becomes more challenging when other important related issues like biodiversity 

face serious threat. (Tropical forests, for example, contain about 90% of biodiversity). 

It is true that forests are renewable resource. Fmests contribute to economic development 

by-providing goods and services for industry, people and forest dwellers. They provide 

employment. They play a vital role in maintaining ecological balance, quality of 

environment, preventing soil erosion, conserve water, regulate water cycle, maintaining 

balance between Oxygen and Carbondioxide and preventing floods. But are they 

managed in a way that would keep them renewable and continue playing vital roles as 

above? At Rio Summit a special statement on Forest Principles was issued as a non· 

legal binding authoritative document for a global consensus on management, 

conservation and sustainable development of all types of forests. These principles are as 

under: 
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and Management 12.2 f Q R A G L O 8 A L C O N S E N S U S O N T H E

MANAGEMENT OF FORESTS* 

Background 

The subject of forests is related to the entire range of environmental and development 
issues and opportunities, including the right to socio-economic development on a 
sustainable basis. The guiding objective of these principles is to contribute to the 
management, conservation and sustainable development of forests and to provide· for 
their multiple and complementary functions and uses. These principles should be 
examined within the overall context of environment and development, taking into 
consideration the multiple functions and uses of forests, includi og traditional uses, and 
the likely economic and social stress when these uses are constrained or restricted, as 
well as the potential for development that sustainable forest management can offer. 

These principles reflect a first global consensus on forests. In committing themselves to 
the implementation of these principles, countries also decide to keep them under 

assessment for their adequacy with regard to further international cooperation. These 
principles apply to all types of forests, both natural and planted, tn all geographical. 
regions and dim�tic zones, including austral, boreal, subtemperate, tempeni,te, 
subttopical and tropical. All these forests have complex and unique ecological processes 
which are the basis for their present and potential capacity to provide resources to 
satisfy human needs as well as environmental values, and as such their sound 
management and conservation are of c;oncern to the Governments of the countries to 
which they belong and are of value to local communities and to the environment as a 

whole. 

Recognizing that the responsibility for forest management, conservation and sustainable 

development is in man:y countries allocated among centraVstate governments, each 
country

i  
in accordance with its conscitution and/or national legislation, should pursue 

these principles at the appropriate level of government. 

Prlnclples 

1. (a) Nations have, in accmdance with the Charter of the United Nations and
the principles of international law, the sovereign right to exploit their own 
resources pursuant to their own environmental policies and have the 

responsibility to ensure that activities within their jurisdicrion or control do 
not cause damage to the environmt.'nt of other coun'tries or of areas beyond 
the limits of national jurisdiction. 

.. 

(6) The a.greed full incremental cost of achieving benefits associated with forest
conservation and sustainable qevelopment requires increased international

cooperation and should be equitably shared by the international community.

Earth Summit, U.N . 



2. ( a) States have the sovereign and inalienable right to utilize, manage.and develop 

their forests in accordance with their development needs and level of socio­

economic development and on the basis of national policies consiste~t with 
sustainable development and legislation, including the conversion of such 
areas for other uses within the overall socio-economic development plan 

and based on rational land-use policies. 

(b) Forest resources and forest lands should be sustainably managed to meet the 
social, economic, ecological, cultural and spiritual needs of present and furu re 

generations. These needs are for forest products and services, such as wood 
and wood products, water, food, fodder, medicine, fuel, shelter and 

employment, recreation, habitats for wildlife, landscape diversity, carbon 
sLnks and reservoirs, and for other forest products. Appropriate measures 

should be taken to protect forests against harmful effects of pollution, fires, 

pests and diseases, in order to maintain their fu ll multiple value. 

( c) The provision of timely, reliable and accurate information on forests and 
forest emsystems is essential for public understanding and informed decision­

making and should be ensured. 

( d) Governments should promote and provide opportunities for the participation 

of interested parties, including local communities and indigenous people, 
industries, labour, non-governmental organizations and individuals, forest 
dwellers and women, in the development, implementation and planning of 
national forest policies. 

3. (a) National policies and strategies should provide a framework for increased 
efforts, including the development and strengthening of institutions and 

programmes for the management, conservation and sustainable development 

of forests and forest lands. 

(b) International institutional arrangements, building on those organizations and 

mechanisms already in existence, as approprlate, shou ld facilitate 
international cooperation in the field of forests. 

( c) All aspects of environmental protection and social and economic developrnent 
as they relate to forests and forest lands should be integrated and 

comprehensive. 

4. The vital tole of all types of forests in maintaining the ecological processes and 
balance at the local, national, regjonal and global levels through, inter alia, their 

role in pro tecting fragile ecosystems, watersheds and freshwater resources and as 
rich storehouses of biodiver-sity ai1d sources of genetic material for biotechnology 
products, as well as photosynthesis, should be recognized. 

5. (a) Appropriate conditions should be promoted for indigenous people, forests 
dwellers and local communities to enable them to have an economic stake 

in forest use, perform economic activities, and achieve and maintain cultural 
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(b) 

identity and social organization, as well as adequate levels of livelihood and 
well,being, through, inter alia, those land tenure arrangements which serve 

as incentives for the sustainable management of forests. 

The full participation of women in all aspects of the management, conservation 

and sustainable development of forests should be actively promoted. 

6. (a) Forests play an important role in meeting energy requirements through the 
provision of a renewable source of bio-energy, particularly in developing 

countries, and the demands for fuelwood for household and industrial needs 
should be met through sustainable forest management, afforestation and 
reforestation.To this end, the potential contribution of plantations of both 

indigenous and introduced species for the provision of both fuel and industrial 
wood should be recognized. 

(b) National policies and programmes should take into account the relationship, 

where it exists, between the conservation, management and sustainable 
development of forests and all aspects related to the production, consumption, 

recycling and/or fi~al disposal of forest produces. 

(c) Decisions taken on the management, conservation and sustainable 

development of forest resources should benefit, to the extent practicable, 
from a comprehensive assessment of economic and non-economic values of 
forest goods and services and of the environmental costs and benefits. The 

development and improvement of methodologie~ for such evaluations should 
be promoted. 

( d) The role of planted forests and permanent agricultural crops as sustainable 

and environmentally sound sources of renewable energy and industrial raw 
material should be recognized, enhanced and promoted. Their contribution 
to the maintenance of ecological processes, to offsetting pressure on primary/ 
old-growth forests and to providing regional employment and development 

with the adequate involvement of local inhabitants should be recognized 

and enhanced. 

7. (a) Efforts should be made to promote a supportive international economic 

climate conducive to sustained and environmentally sound development of 
forests in all countries, which include, inter alia, the promotion of sustainable 

patterns of production and consumption, tlte eradication of poverty and the 

promotion of food security. 

(b) Specific financial resources should be provided to developing countries with 
significa.nt forest areas which esr.ablish programmes for the consetvation of 

forests including protected natural forest areas. These resources should be 
directed notably ro economic sectors which would stimulate economic and 

social substitution activities. 



8. (a) All countries, notably developed col,lntrtes, should take positive and 

transparent action towards reforestation, afforestation and forestconseivation, 

as appropriate. Efforts to maintain and increase forest cover and forest 

productivity should be undertaken in ecologically, economically and socially 

sound ways through the rehabilitation, reforestation and re-establishment of 

trees and forests on unproductive, degraded and deforested lands, as well as 

through the management of existing forest resources, 

(b) The implementation of national policies and programmes aimed at forest 

management, conservation and sustainable development, particularly in 

developing countries, should be supported by international financial and 

tech nical cooperation, including through the private sector, where 

appropriate. In the formulation of policy guidelines, account should be taken, 

as appropriate and if applicable, of relevant internationally agreed 

methodologies and criteria. 

( c) Forest management should be integrated with management of adjacent areas 

so as to maintain ecological balance. 

( d) National policies and/ or legislation aimed at management, conservation and 

sustainable development of forests should include the protection of 

ecologically viable or u~ique examples of forests, including primary/ old-growth 

fo rests and other unique and valued f0rests of national., cultural, spiritual, 

historical and religious importance. 

(e) Access to biological resources, including genetic material, should be with 

due regard to the sovereign rights of the countries where the forests are 

located and to the sharing on mutually agreed terms of technology and profits 

from biotechnology produces that are derived from these resources. 

( f) National policies should ensure that EIAshould be carried out where actions 

are likely to have significant adverse impacts on important forest resources, 

and where such actions are subject to a decision of a competent national 

authority. 

9. (a) The efforts of developing countries to strengthen the management, 

conservation and sustainable developmet:\t of their foTest resources should 

be supported by the international community, taking into account the 

importance of redressing' external indebtedness, particularly where aggravated 

by the net transfer of resources to developed countries, as well as the problem 

of achieving at least the replacement value of forests through improved 

market access for forest products, especially processed products. In this respect, 

special attention should also be given to the countries undergoing the process 

of transition to market economies. 

(b) The problems that hinder efforts to attain the conservation and sustainable 

use of forest resources and that stem from the lack of alternative options 

available to local communiti.es, in particular the urban poor and poor rural 
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forest resources, should be addressed by Governments and the international 
community. 

( c) National policy formulation with respect to all types of forests should take 

account of the pressures and demands imposed on forest ecosystem and 

resources from influencing facto rs outside the forest sector, and intersectional 
means of dealing with these pr~ssures and demands should be sought. 

10. New and additional financial resources should be provided to developing countries 

to enable them to sustainably manage, conserve and develop their forest resources, 

including through afforestation, reforestation and combating deforestation and 
forest and land degradation. 

11. In order to enable, in particular, developing countries to enhance their endogenous 
capacity and to better manage, consetve and develop their forest resources, the 

access to and transfer of envlronmentally sound technologies and corresponding 

know-how on favorable terms, including on concessional and preferential terms, 
as mutually agreed, in accordance with the relevant provisions of Agenda 21, 
should be promoted, facilitated and financed, as appropriate. 

12. (a) Scientific research, forest inventories and assessments carried out by national 

institutions which take into account, where relevant, biological, physical, 
social and economic variables, as well as technological development and its 

application in the field of sustainable forest management, conservation and 
development, should be strengthened through effective modalities, including 
international cooperation. In this context, attention should also be given to 
research ·and development of sustainably harvested non-wood products. 

(b) National and, where appropriate, regional and international institutional 

capabilities in education , training, science, technology, economics, 

anthropology and social aspects of forests and forest management are essential 
to the conservation and sustainable development of forests and should be 

Strengthened. 

( c) International exchange of information on the results of forest and forest 

management research and development should be enhanced and broadened, 
as appropriate, making full use of education and training institutions, 

including those in the private sector. 

( d) Appropriate indigenous capadty and local knowledge regarding the 

conservation and sustainable development of forests should, through 
institutional and financial support and in collaboration with the people in 
the local communities concerned, be recognized, respected, recorded, 

developed and, as appropriate, introduced in the implementation of 
programmes. Benefits arising from the utilization of indigenous knowledge 
should therefore be equitably shared with such people. 



13. (a) Trade in forest products should be based on non-discriminatory and
multilaterally agreed rules and procedures consistent with international trade 
law and practices. ln this context, open and free international trade in forest 
products should be facilitated. 

(b) Reduction or removal of tariff barriers and impediments to the. provision of
better market access and better prices for higher-value-added forest products
and their local processing should be encouraged to enable producer counrties
to better conserve and manage their renewable forest resources.

( c) Incorporation of environmental costs and benefits into market forces and
mechanisms, in order to achieve forest conservation and sustainable
development, should be encouraged both domestically and internationally.

( d ) Forest conservation and sustainable development policies shou Id be integrated 
with economic, trade and other relevant policies. 

(e) Fiscal, trade, industrial, transportation and other policies and practices that
may lead to f�rest degradation should be avoided. Adequate policies, aimed
at management, conservation and sustainable development of forests,
including, where appropriate, incentives, should be encouraged.

14. Unilateral measures, incompatible with international obligations or agreements,
to restrict and/ or ban international trade in timber or other forest products should
be removed or avoided, Ln order to attain long-term sustainable forest management.

15. Pollutants, particularly airborne pollutants 1 including those responsible for acidic
deposition, that are harmful to forest ecosystems at the local, national, regional
and global levels should be controlled.

12.3 INDIAN SCENARIO 

India has a d iver.se eoosystem and diverse forests spread over from North East to Wes tern 
Coast and Anadmao Nicobar Islands to alpine forests of Himalayas. Table 12.1 gives 
the estimates of Forest cover. There are four major categories of foresrs namely tropical, 
subtropical, temperate and alpine. 

Table 12.1: forest Cover Estimates 1981-9S. 

96 of area under 

Pericxl Total Forest Cover % of Geographic Dense Forest Open Fore.st 

(Million Hectare) Area 

1981-83 64.08 19.S

1985-87 63.88 19,4 59.1 40.2 

1987-89 63.94 19.S 60.2 39.1 

1989-91 63.94 19.S 60.2 39.0 

1991-93 63.89 19.4 60.2 39.0 

1993-95 63.34 19.3 58.0 41.3 

�· Stale of F-orcst Reporu. Fores! SurYC,Y of lr.dla, MEE 
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and Management There is tremendous pressure on forests with the result that it has led to deforestation. 
The pressure is from agriculture so that more land for crops becomes available. There is 
also pressure from industries and irrigation projects and for urban development and of 
course for forest products (timber, herbs, fodder, fuel etc.) 

National Forest Policy in 1952 recommended that forest area is to be increased to 33% 
of total land area of the country. This has not become possible so far. In 1980 Forest 
(Conservation) Act was enacted to stop diversion of forest areas for other purposes. 
The Act laid down that no State Government or any other authority without the 
approval of Central Government will pass any order directing: 

(i) that any reserved forest shall cease to be reserved.

(ii) that any forest land may be used for non-forest purpose.

"N'on forest purpose" is defined as clearing of any forest land for any purpose other than 
afforestation. The Act was amended in 1988 to stipulate that leasing of forest land to a 
person or any agency not owned by the Government and clearing of trees which have 
grown naturally in any forest land or for the purpose of using it for re-afforestation will 
requirl? approval of Central Government. A punitive clause has also been added in this 
Act. "When any offence under this Act has been committed by any department of 
government, the head of the department or person who at the ti me when offence was 
committed was responsible shall be deemed to be guilty of the offence and shall be 
liable to be punished". 

ln -addition to the Forest Act (1980), the State Governments have their own laws, 
rules and regulations on fore/its. 

According to the report of MEF (1998-99) the enactment of Forest Act ( 1980) and 
amendments ( 1988) have led to decrease in rate of diversion of forest land. MEF has also 
taken steps for screamlining the guidelines for forest clearance, diversion or dereservation. 
Compensatory afforestation is one of the most important conditions stipulated by the. Central 

Govemment while approvin,g these proposals. It is essential that proposals for diversion or 
dereservation of forest land for non forest uses must give a comprehensive scheme for 
compensatory afforestation and submitted to the Govemmenc. 

12.4 AFFORESTATION - (COMPENSATORY 
AFFORESTATION) 

The detailed compensatory afforestation scheme alongwith details of non-forest/ 
degraded foresr area identified for compensatory afforestation map is required to 
be submitted in the prescribed form. 

Land for Compensatory Afforestation ( i) Compensarnry afforestarion shall be done over equivalent area of non-forest land.

(ii) As far as possible, the non-furest land for compensatory afforestation should be
identified contiguous to or in the proxitl\ity of Reserved Forest or Protected Forest
to enable the- Forest Department to effectively manage the newly planted area.



(iii) In the event that non-forest land of compensatory afforestation i.s not available 
nearby, non-forest land for compensatory afforestation may be identified anywhere 

else in the State as near as possible to the site of diversion, so as to minimize 
adverse impact on the ecosystem of the area. 

(iv) Where non-forest lands are not available or non-forest land is available in less 

extent to the forest area being diverted, compensatory afforestation may be carried 
out over degraded forest twice in extent to the area being diverted or to the 
difference between forest land being diverted and available non-forest land, as 
the case may be. 

( v) The non-availability of non-forest land for compensatory afforestation would be 

accepted by the Central Government only on the Certificate from the Chief 
Secretary to the State/ UT Government to that effect. 

(vi) As an exception to above, compensatory afforestation may be raised over degraded 

forest land twice in extent of the forest area being d iverted/deresetved in respect 
of following types of proposals: 

(a) For extraction of minerals. (However, if forest area to be diverted is above 

500 hectares, compensatory afforestation over equivalent area of degraded 
forest shall be required to be done instead of twice the area being diverted 
subject to a minimum of 1000 hectares compensatory afforestation). 

(b) For construction of link roads, small water works, minor irrigation works, 

school building, dispensaries, hospital, tiny industrial sheds of the Government 
or any other similar work excluding mlning and encroachment cases, which 
directly benefit the people of the area - in hill districts and in other districts 

having forest area exceeding 50% of the total geographical area, provided 

diversion of forest area does not exceed 10 hectares. 

( c) For laying of transmission lines up to 220 K.V. 

(d) For mulberry plantation undertaken for silkworm rearing without any felling 

of existing trees. 

( e) For diversion of linear or 'strip' plantation declared as protected forest along 

the road/raiV canal sides for widening or expansion of road/rail/ canal. 

(f) No compensatory afforestation shall be insisted upon in respect of the 

following: 

( i) For clearing of naturally grown trees in forest land or in portion thereof 
for the purpose of using it for reforestation. 

(ii) Proposals involving diversion of fo(est land up to one hectare. (However, 

in such cases, plantation of ten times the number of trees likely to be 
felled will have tO be carried out by w:ay of compensatory afforestation 

or any number of trees specified in the order). 
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and Management (iii) For underground mining lease except in respect of forest area proposed

to be freshly broken up for which compensatory afforestation shall be

required to be undertaken on equivalent non-forest land.

Scheme for Compensatory Afforestation 

( i) The scheme for compensatory afforestation should contain the following details:

(a) Details of equivalent non-forest or degraded forest land identified for raising
compensatory afforesration.

(b) Delineation of proposed area on suitable map.

( c) Agency responsible for afforestation.

(cl) Details of work. schedule proposed for compensatory afforestation.

( e) Cost structure of plantation, provision of funds and the mechanism to ensure

that the funds will be utilized for raising afforestation.

( f) Details of proposed monitoring mechanism.

Lands Identified for Compensatory AHorestation 
to be Transferred to the Forest Department 

(I) Equivalent non,forest land identified for the purpose is to be transferred to the

ownership of the State Forest Department, and declared as protected forests so

that the plantation raised can be maintained permanently. The transfer must

take place prior to the commencement of the project.

(ii) The compensatory afforestation should clearly be an additional plantation activity

and not a diversion of part of the annual plantation programme.

(iii) In each case where the afforestation target is over 500 hectares in plains, and 200

hectares in hills, a Monitoring Committee shall be established with a nominee of

the Central Government to ove�ee chat the stipulations, including chose pertaining

to compensatory plantation are carried out.

To cut short delay in processing the proposals for forest clearance it has been decided 

that these proposals for development project be submitred to MEF's Regional Offices 

for processing. 

12.5 DEFORESTATION 

Despite various kinds of acts, rules, regulations and streamlining procedures, forests 

continue to be denuded. It is estimated that between 1950-1980, nearly 4.5 million 

hectare forest area was diverted. After Forest Act (1980) there has been reduction of 

diversion for non forestry purposes and according to Economic Survey Report, the present 

rate of diversion is 16000 hectare annually. (The forest area in the recent years has not 

changed much because its dive�ion for non forestry purposes has been more or less 



compensated by afforestation). The annual deforestation rate during 198180 ( 10 year 
period) was 0.6% {0.34 million hectares) according to FAO. 

12.6 DEGRADATION OF FORESTS 

Besides deforestation which is diven;ion of forest to other uses, another phenomenon 
namely the degradation of forests has been occurring. It means reduction in the 
productivity of the forests due to unsustainable harvesting, forest fires, pollution and 
pests. Productivity mainly refers to production of timber, fire wood, fodder and industrial 
wood. Degradation has its own impacts. People indulge in over exploitation of forest 
resources which have declined due to degradation. Declining forest resources affect 
the poor people and those dwelling around forest areas for sustenance. Degradation 
affects the ecosystem and capacity of forests as Carbon Dioxide sinb. Another effect is 
on biodiversity. There is always a threat of species extinction and loss of genetic 
resources. Desertification too is affected by forest degradation. 

12.7 MANAGEMENT 

Forest management is a specialized discipline. We shall discuss here only general 
principles. Forests have degraded to such an extent that major investments are needed 
to restore them. Several general measures for conservation and management of forest 
resources have been suggested in the document on Agenda 21 outlined in the beginning 
of this chapter and there are indications that some countries are making progress in 
this direction. Summit +5 which is the document containing the report on post Rio 
scene, mentions that: 

( i) Since the adoption of the Forest Principles at the Rio Conference, rangible progress
has been made in sustainable forest management at national, regional and
international levels and in the promotion of international cooperation on forests.
The proposals for action con rained in the report of the Ad Hoc Intergovernmental
Panel on Forests on its fourth session ( 1997) which were endon;ed by the Commission
on Sustainable Development at its fifth session represents significant progress and
consensus on a wide range of issues.

(ii) Yet there is urgent need to implement the proposals agreed by the Panel in an
effective manner and in col laboration with indigenous people and local
communities. The Intergovernmental Forum was to report on its work to the
Commission on sustainable Development in 1999.

Forest Management is a complex system that deals with various aspects as: 

(i) Legal;

(ii) Administrative;

(iii) Economic;

{iv) Social; 

(v} Scientific. 
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ecosystem, for production of goods and services chat are economically, socially, legally 
viable and sustainable. The management thus embraces many sectors of governmental 
policy and requires a complete coordi.nation of these sectors. 

1n principle, management of forestS would first involve understanding the functioning 

of forests as related to various activities that fall under three categories: 

Role of Fo rests for Mainta i ning Ecosystem 

This includes: 

( i) Protection of fauna and flora; 

(i i) Carbon cycle; 

(iii) Protection of endangered/threatened species; 

(iv) Wildlife conservation; 

( v) Preservation of National Parks/Sanctuaries; 

(vi) Tourism; 

(vii) Cor;molofsoilerosion; 

(vii i) Reclamation of eroded land; 

(ix) Irrigation and control of water runoff. 

Forests as Resources for Consumption by Indigenous 
People/forest dwellers/ rural and Deprived Population 

This includes use/ consumption of: 

(i) Fuelwood; 

( ii) Grazing of livestock; 

(i ii) Frnits and herbs; 

(iv) Household uses like sheds, furniture, poles etc.; 

( v) Weaving material like ropes and baskets; 

( vi) Food products like honey. 

Industrial Uses 

( i) Pulp wood for various purposes l.ike newsprints, paper, packaging; 

(ii) Poles; 

(iil) Sawlogs; 



(iv) Gums, resins, oils etc.;

( v) Particle. boards, fiber boards;

(vi) Veneer logs for plywood, furniture.

Methods for managing forests and forest resources are well developed in the. countries 

of North, Most of the industrialized countries are aware of the need for developing 
efficient system with well defined management objectives based upon above three
categories of activities. 

•· 

While reviewing above activities in respect of developing countries one is led to the 
conclusion that these activities have led to serious deforestation and forest depletion. 
The management techniques would therefore, involve understanding the causes of 
deforestation and forest depletion in these countries. Though mention has been made 
about the causes of deforestation and degradation in the earlier part of this chapter, it 

must be reiterated that the most important is the clearing of forests lands for permanent 
agriculture. The other causes are rapid population growth and poverty forcing the 

landless people to clear and cultivate forest land and to cut trees for fuel wood, and of 
course, the exploitation and denuding of forests for industrial use. It is clear that the 
issue of deforestation cannot be discussed in isolation; it is very much linked with other 
developmental issues. The management e.ffot:t:s will have to come from outside the 
forest sector. These are: 

( i) Land reform programmes that could provide landless people with alternatives
rather than let them encroach forests. Intensify agriculture outside the forest

lands.

(ii) Efforts have to be made to enable the forest dwellers and other dependent
population to produce their own fuel wood and fcxlder or use alternative source of

energy;

(iii) Promote rural development programmes for people living near forest in adopting

such farming that would take off pressure on forests;

(iv) Efforts from other- departments like animal husband:cy for taking pressure off from
forest grazing.

12.8 TROPICAL RAIN FORESTS 

Tropical Rain Forest need special mention because they are an excellent example of 
rich biodiversity and other characteristics and need different management praetices. 
They are, located between tropic of Cancer and tropic of Capricorn. They receive Iot of 
rains and remain wet and humid. They ar,e subjected to deforestation like other forests. 
k is estimated that more than 50% of plant and animal species exist in tropical rain 

forests and yet these forests cover a small area on earth. It is believed by the entomologists 

that one single species of tree support 400 species of insects in these fores rs. Therefore, 

tropical forests represent most diverse ecosystem and biolog,ical wealth and �enetic 
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conserve and recycle itself for survival and can become basis of industrial ecology. 
Science News (1990) mention that "tropical rain forests ecosystem which support so 
much of life, is held in a delicate balance. As each component dies, its nutrients are 
recycled ...... and then reabsorbed by the plants to provide new life". The dead decaying 
matter doesn't go out of forests because it is reabsorbed an efficient recycling. 

The characteristics of Tropical Rain Forests; 

♦ Management ofTropical Rain Forests involves sustainable concept in which there
is a balance between harvest and regeneration.

♦ Planes. including ttees are continually dying in these forests; it is better they are
harvested within the limits permitted by ecosystem.

♦· It must be reali;zed that o-ees in these forests produce many useful products like
rubbert nuts and fruits and it is better to harvest these products rather than cutting 
the whole tree for timber. 

♦ Besides above, the general principles of Forest Management are applicable here viz.

(a) improving the lives of rural people;

(b) improving methods of shifting cultivation;

( c) improving food production;

(d) increasing supply of fuel wood or providing alternative source;

( e) expanding employment and incomes.

12.9 MANGROVES 

These are forest ecosystems found mainly in the tropical and subtropical intertidal 
regions of the world. They inhabit large number of plants and have remarkable capacity 
for salt tolerance. They stabilize the shoreline, inhabit rich biodiversity and provide 
source of livelihood for people of area. 

India has some of the best mangroves in the world located in the deltas of river Ganga, 
Godavari, Krishna and Cauvery and on Andman and Nicobar Islands. Government of 
India initiated a scheme on Conservation and Management of Mangroves and Coral 
Reefs in 1986-87. A National Committee on Conservation and Management of 
Mangroves and Coral Reefs. was constituted. Based on- the recommendations of this 
committee, mangroves and Coral Reefs have been identified for intensive conservation 
and management. State Level Committees have aiso been constituted to prepare and 
implement Management of mangroves and coral reefs. Management Action Plan for 
the following mangrove areas have been considered by· the MEF. 

♦ Sunder Bans (West Bengal); 

♦ Pichavaram (Tamil Nad1,1);



• Muthupet (Tamil Nadu); 

• Goa (Goa); 

• Coringa (Andhra Pradesh); 

• East Godavari (Andhra Pradesh); 

• Krishna (Andhra Pradesh); 

• Andman and Nicobar Island 

----------.JIW■i1t'M•J••iiiieHl-f---------

1. What resources do forests provide? 

2. What are the causes of deforestation? 

3. Enumerate the principles for global consensus on conservations of forests as declared 

at Earth Summit. 

4. Write an account of Forest (Conservation) Act of 1980. 

5. What are the three categories of activities to which the management of forest is 

related? 

6. Write notes on: 

( i) Tropical Rain Forests 

(ii) Mangroves. 
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Biodiversity 

LEARNIN G OBJEC TIVES 

After reading thii; unit you should appreciate the following: 

□ 13.1 Introduction

□ 13.2 Biodiversity in Soud1

□ 13.3 Afquisition of Biological Wealth

D 13.4 The Patents and lntellecrual Property Right (IPR) 

D 13.5 Indigenou$ Knowled,ge 

.□ 13.6 Convention on Biological Oivel'liity (CBD) 

D 13.7 Implementation of CBD 

D 13.8 Summary and Conclusions 

13.1 INTRODUCTION 

Biodiversity means the variety and variability of all living organisms. Biodiversity constitutes 

the biological wealth of a nation. Biodiversity is at three levels: Genetic Diversity, Species 

Diversity and Ecosystem Diversity. 

Genetic Biodiversity 

Genetic biodiversity means the variation of genes within a species. A species can 
have varieties and each variety has its own genes or genetic make up. Diversity of 

genes within a species increases its ability to adapt co disease, pollution and other 

changes in environment. When varieties of a species is destroyed, genetic diversity 

gets diminished. 

Species Blod·lverslty 

Species biodiversity means variety at species within a region. Such diversity can be 

measured on the basis of spedes in a region. More species biodiversity means more 

biological wealth. 



Ecosystem Biodiversity 

Ecosystem biodiversity means refers to variety of ecosystems in a particular region or 
zone as for example various ecosystems include forests, wetlands, arid zones, deserts 

etc. All these have their own fauna and flora (biodiversity). 

All the three are linked and constitute a gene pool. The 1992, Untied Nations 
Conference on Environment and Development put biological diversity on the 
international agenda by signing the Convention on Biological Diversity (CBD). This 
convention addresses many issues ranging from forests, agriculture to Intellectual 
Property Rights (IPRs). 

Before signing CBD, a lot of preparation was done. In August 1988, the United Nations 

Environment Programme (UNEP) convened a high,level panel of experts to advise it 
whether a global biodiversity convention was timely, and If so, what it should include. 
UNEP then convened a series of inter-governmental meetings to develop the CBD. 

The CBD was signed at Rio and has now been ratified by more than 165 countries. 
India is signatory to CBD and ratified it in 1993. The MEF, Government oflndia has 
recently finalized the National Policy and Action Strategy for Biodiversity. A legislation 

on Biodiversity is being finalized by MEF. 

The objective of CBD are : "the conservation of biological diversity, the sustainable 
use of its component.sand equitable sharing of benefits aris-ing out of the utilization of 
genetic resources." The Convention thus covers the ecological, economic and social 

aspects of biodiversity. 

Progress in implementing the CBD can be assessed in two main ways: (1) by analyzing 
the changes in biodiversity components (i.e. species, and ecosystems); and (2) by 

measuring the effectiveness of measures taken to implement the CBD. 

According to the Worldwide Fund for Nature, scientists have identified about 1.4 
million living species. Of these around 1.03 million are animals and 248,000 are higher 
plants. But human knowledge of the world's biodiversity is still not complete. Humans 
have probably discovered 85 per cent of all the species of birds, mammals, reptiles, 

amphibians and fishes. Higher plants have also been fairly well studied but it is possible 
that 15 per cent more may still be discovered. Numerous insects, invertebrates, lower 

plants and micro organisms exist but have yet to be identified and described. One 
recent estimate puts this figure as high as 30 million. 

Human impact on nature has reached such high proportions that the world is today 

witnessing an extraordinary rate of species loss. Many thousands of species will disappear 

even before they are found and described by biologists. In 1988, the International Union 
for Conservation of Nature (IUCN) listed 4,589 threatened animals. Scientists at the 

Kew Gardens in Britain listed around 20,000 plant species as threatened. According to 
an estimate by the IUCN's Threatened Plants Unit, by the year 2050 upto 60,000 plant 

species will become extinct or threatened. These estimates show that the current rate 
of extinction is at least 25,000 times greater than extinction that look place during 
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every five years in ,the 17th century to one every two years in the 20th century. 

13.2 BIODIVERSITY IN SOUTH 

The world's biodiversity exists mainly in the countries of South, in its tropical forests 
wet-lands and other ecosystems. 

Tropical forests are said to contain at least half of the world's livir\g species. One 
hectare of tropical forests contains 50-150 tree species. In contrast, temperate forests 
have only up to 10 species per hectare. Madagascar has between 10,000 and 12,000 
plant species� of which more than 8,000 occur nowhere else in the world. Scientists 
argue that roughly 5 to 10 per cent of closed tropical forest species will become extinct 
pet decade at current rate of ttopical forest loss and disturbance in ecosystem. The age 
old farms.of the countries of South have an extraordinary variety of valuable food crops 
and other useful �pecies establ�hed by the people in agricultural societies. 

When human beings initially began to domesticate plants, they selected plants that 
had cr:�its which would be of great advantage to them. For example, they collected 
.seeds which were larger and manned at harvest time. The repeated selection and 
sowing of rhese seeds led to the development of plants of the better variety. 

Today, wild and domesticated hiodiversity from the South is being used widely in the 
world's agricultural systems and biotechnological industries, especially in the countries 
of the North. The total contribution of wild germplasm to the American economy has 
been estimated at US$ 65 million. The value of the South's gennplasm for Western 
pharmaceutical industry is estimated at US$ 4.7 billion now which will rise t,o US$ 47 
billion by year 2000. Approximately 119 pure chemical substances extracted from about 
90 plants species are today used in medicines throughou� the world. Today, the annual 
world market for medicines once used hy tribal people of South has risen to US $ 4 3 
billion. According to the Brazilian Foundation for Medicinal Plants, estimated sales of 
just three plants producr:s in the US in 1989 were : (i) digitalis US $ 85 million; (ii) 
reserpine US $ 42 i:nillion; (iii) pilocarpine US $ 28 million. 

Crop diseases cause annual losses worldwide exceeding US $ 25 billion. A disease of 
wheat called stripe rust, which reached epidetnic proport\ons in the US in the 1960's 
was controlled with the help of genetic crossing from a wild wheat found in Turkey. 
The same wild variety provided resistance to some 50 other wheat diseases and is 
thought to be worth US$ 50 rt)illion each year. The world seeds industry now accounts 
for over US$ 15 billion.each year, much of which derives from crop varieties that have 
been, "selected, nurtured, improved and de.velope� by innovative Third World farmers 
for hundreds, even thousands, of years". 

OECD has estimated the value of the south's wheat genes to US agriculture ar US$ 
500 million each year. Similarly, with 16 per cent of the entire rice crop of the US 
originating from a variety developed at the International Rice Research Institute, it 
has been estimated that the US gets an annual benefit of US$ 176 million from the rice 



genes of the South. The US Department of Agriculture says that, today, germplasm i11 
responsible for gains in productivity worth about US$ one billion annually. All 15 food 
crops worth one billion dollars or more in the US economy originate from, and are 
dependent upon, Southern gene pools. Their combined worth to the US exceeds US$ 

50 billion each year. 

In 1980's, the seeds of the famous Indian rice variety, basmati, which is unique for its 
fragrance, has been crossbred in Texas to produce a new variety called T exmati. Basmati 
exports, especially to West Asia, are an important source of foreign exchange to India, 
which could be affected in the future. 

13.3 ACQUISITION OF BIOLOGICAL WEALTH 

The first phase of acquisition of biological wealth started with Columbus who brought 
back maize from Central and South America. Others later brought back potatoes, 
squash, cassava, peanuts and common beans; 

The most famous acquisition was the smuggling out of rubber from Brazil to Kew Gardens. 
From Kew it made its way to the botanical gardens in Singapore where it was distributed 
to start the rubber industry of Southeast Asia. Sugarcane rravelled from Southeast 
Asia to the Americas; coffee came from Africa and Arabia and banana from Southeast 
Asia to South America, the banana republic. 

Smuggling of Cinchona from Andes is another interesting story. It is known that the 

bark of the cinchona nee is harvested to make quinine - the malaria drug. Its properties 
were known to the ancient civilizations of the region. The bark was routinely harvested 
and exported to the colonial powers. ·By the late 1850's, the British in India were looking 
to have a quinine source closer to their Asian colonies. Kew Garden botanists were 
sent to the Andes to acquire the necessary seedlings. ln the ca.se of Bolivia, they were 
aware that a state export monopoly existed. In Ecuador, seedling removal was against 
the law. Kew Garden botanists srruck up an association with a counter-revolutionary 
group and succeeded in collecting and then smuggling cinchona out of the region. 
Back in London, officials defended their theft by arguing that it was undertaken in the 
best interests of the tree (genetic conse·rvation) since the method of harvesting the 
bark was threatening the survival of the medicinal tree. An earlier Kew study had 
actually recognized that the harvesting method employed in Latin America supported 
consetvation. The region's cinchona exports had climbed to about 9 million kgs. a year 
before being destroyed by the. new plantations in Asia. The region thus lost an important 
export crop. 

While smuggling and transferring biological materials from one place to another, the 
colonial powers attempted to control the biological materials in their possession through 
manipulating production. The Dutch for example limited production of cloves and 
nutmeg to three islands. The French brandished the guillotine to anyone who dared to 
take indigo off Antigua. Thus trade in biological materials laid the basis of European 
prosperity. In the 16th century, fewer than 100 new plants were introduced into England. 
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and Management But some 1,000 were introduced in the 17th century and 9,000 were brought in during 

the 18th century. These plants formed the basis of t~e European dye, chemical and 

pharmaceutical companies. The South thus generated .enormous wealth for Europe. 

1t was only in the 1970s that the developing countries slowly began to realize the scale 
of the biological appropriation that has taken place at their cost. For years, Western 

seed companies have been acquiring germplasm and storing it in their own countries. 

According to one estimate, over 55 per cent of the world's collected germplasm is 
banked in the North, with USA alone holding 22 per cent. 

The North has been ever watchful of any threat that may take place to its genetic 
needs. Former US Secretary of Agriculture, Richard Lyng once observed that the US 

and other industrialized countries are "totally at the mercy" of the Third World crop 
ger~plasm. Former US secretary of state, Edmund Muski~ once remarked, that genetic 

resources have introduced "a new dimension of national security". British 

environmentalist, Norman Myers wrote in the Guardian in the mid-1980s, that the 
CIA ha's been taking an interest in gene reservoirs overseas that could become 
increasingly important to US agriculture. 

There can be no doubt that each country has to care about its access to genetic resources 
in the modern world. Modern agriculture and biotechnological industries are 
unsustainable without such access. As. Jose T. Esquinas Alcazar, Secretary of the FAQ 

Commission on Plant Genetic Resources puts it, ''.No country or region can be self­
sufficient in its needs of genetic diversity and, according to current studies, the average 
interdependence between all regions of the world is more than 50 per cent and for 

some regions it. may go up to 100 per cent for the most important crops. This is, therefore, 
an area where global collaboration is a vital imperative." 

North ' s Dependence· on South 

According to Mooney and Flower, the North's genetic dependence on the South is 

accelerating in many crops. Australia, Europe and North America, combined, meet 

less than six per cent of their plant and animal species needs from their own terr'itories. 
"For the West, there is no such thing as a homegrown meal: tomatoes carry genes from 
Central America, cµcumbers from Burma, carrot and onion from Central Asia, potato 

from Andes and beans from other parts of Latin America ... ". The list is unending. 
Every Canadian wheat variety contains genes introduced in recent decades from up to 
14 different Third World Countries. Further a steroid from a Mexican yam led to the 

development of birth control pill. 

Concerned about the rapid loss of genetic resources in the poverty ridden South, it is 
being argued that biodiversity should be treated as a global resource or a common 
heritage of mankind. In other words, the faunal and floral wealth of, say, Arunachal 

Pradesh in India or of the Amazon in Brazil should belong not to individual nations but 
to the world as a whole. C learly, the commercial context of the entire exercise has to 

be carefully looked into by the South white negotiating the proposed biodiversity 



convention. Industrial countries have mainly put emphasis on measures of in siru 
conservation , demanding the setting aside of protected areas, especially in tropical 
fo rests. The economic reasoning behind this is that they want to ensure a continued 

supply of acrual and potential raw materials for plant breeding, for new med icines and 
for the wider biotechnology industry. Many developing countries, on the other hand, 

question why should they forego development of their own territories simply to guarantee 

conservation for the benefit of the North. They argue that they have sovereign rights 
over their biological resources, and that they should restrict access to commercial 
interests in the North, and develop the resources for their own national benefit. 

A year before the Earth Summit, the Malaysian delegation to the second preparatory 
committee of the UNCED told the conference, "It is easy enough to highlight that 
developing countries in the tropics, being custodians of world's biological diversity, do. 

have the ob.ligations to lock up vast stretches of land for such purposes. In doing so, 
developed countries who have in recent years utilized extensive areas of their narural 
forests for industrial development and economic growth must now recognize that they 

too have obligations to those developlng countries to compensate the opporrunity cost 
of land set aside in perperuity to conserve biological diversity. In this connection, may 
I add that the opportunity cost foregone in not utilizing 3.8 million hectare of 

conservation areas which are totally protected for sustainable timber production in 
Malaysia is currently being valued at well over -US$ 17 billion and to effectively protect 

and conserve these biological reserves an additional annual budget of US$ 5.6 million 
would be required." 

Many countries of the South are opposing the concept of biological resources as a 
common heritage of humankind and are no longer willing to allow unconditional free 

access to the genetic resources under their national jurisdiction. While they concede 
that the international community has a common concern in conserving these resources, 
these countries maintain that they have the right to exploit and benefit from them. 

In 1983, under the aus-pices of the FAO, an International Undertaking on Plant Genetic 
Resources was prepa-red, which has now been signed by over 90 countries. In FAO, the 

principle of free exchange of gene.tic resources has been endorsed by the majority of 

states, both developed and developing. They elaborate on this principle, however, stating 
that free access does not necessarily mean free of charge, and that the dghts of farmers 

should be recognized and rewarded, based on uthe enormous contribution that farmers 
of all regions have made to the conservation and development of plant genetic resources". 
The subject of farmers' rights is now talked about at all relevant international 

conferences. So far, farmers' rights remains a concept, concrete measures to benefit 
farming communities are lacking and the necessary funding ha.s not been forthcoming. 

In recent years, these principles of free access have been increasingly undermined by 
restrictions imposed on the exchange of genetic resources. Far reaching in their effect 

are the patents and other intellectual property rights now being granted on plants and 

animals and their genetic characteristic ls in the North, 
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and Management Between 1930 and 1960, var1ous industrialized countries passed laws which gave the 

creator of plant varieties a temporary mon.opoly on exploitation and, in 1961, the 

convention establishing the Union for the Protection of New Varieties of Planes (UPOV) 

was signed by a number of industrialized countries. Creator means the plant breeder, 

not the country or farmer which houses the seed or discovered its use. 

There was, however, a saving grace in the plant breeders' rights concept. Firstly, farmers 

had the right to hep the seeds they had grown for further crops. And, secondly, any 

plant breeder could use a seed protected by plant breeders' rights to devek)p a new 

variety. In other words, while a seed developed by a plant breeder was protected, and 

could not be reproduced for sale, its genes were freely accessible for further plant 

breeding. But the recent extension of patent law to living organisms means that even 

'the genes, cells which contain the genes, and entire plants and varieties can be patented 

and lcept away for exclusive use. This will mean that only large firms with their own 

exclusive stock of genetic resources can create new organisms. 

13.4THE PATENTS AND INTELLECTUAL 

PROPERTY 

RIGHT (IPR) 
Under patent law, which is developing rapidly, plant tissues, plasmid, cytoplasm, enzyme, 

or protein can be patented and, thus, reserved for exclusive use. Patent law 

acknowledges neither the farmer's privilege nor free access to patented inventions for 

the purpose of creation. Multinational corporations in the chemical, petroleum and 

pharmaceutical sector, which have a prime interest in the development of 

biotechnologies, have organised themselves within the International Chamber of 

Commerce to draw up their demar,ds in legal form. They claim that rights under the 

UPOV Convention do not guarantee sufficient remuneration for biotechnological 

innovations and ask that patents sh,ould be permitted for: all forms of living matter, from 

the gene fragment to species and genera. 

Countries like the US which are under enormous pressure from commercial interescs 

are modifying their existing patent laws through regulatory, administrative and judicial 

decisions. Cary Fowler poincs out to the dangers ahead: "New microorganisms are being 

redefined so that they are not longer considered products of nature (and thus exdudable 

from many patent laws), but as products of human inventiveness". 

The overall result is that genetic resources of the South are normally freely available 

with1..1ut charge, while those based on Southern genetic resources but developed in the 

North are becoming subject to monopoly control by private companies. Northern 

countries are not only putting enormous political pres.5ure on developing counrries to 

accept uniform patent laws through GA TT and other mechanisms, they are also refusing 

to make clear commitments to developing countries on access to biotechnology and 

other associated technologies. 

UNEP's executive director Mostafa Tolba was constrained to point out at the second 

session of the ad hoc working group oflegal and technical experts on biological diversity. 

http:demar.ds


He stated, "there is a continuous argument in international fora that because technology 
patents are held by private firms,. governments cannot, in view of current international 
treaties, dictate to the private sector policies regarding transfer of patented technologies. 

uBy the same token, areas rich in biodiversity are mostly in private hands. If governments 
of developing countries are expected to convince land owners to participate in the 
implementation of provisions of the (proposed biodiversity) convention that requires 
access to biological resources, then it is certainly not asking the impossible of 
induscrialised countries to persuade their private sector to act in a similar way. 

Not surprisingly, in the UNEP - sponsored biodiversity convention negotiations, many 
Third World governments .,which have signed the International Undertaking on Plant 
Genetic Resources are beginning to reject the common heritage and free access system 
altogether. Nowadays, there is free access to genetic resources, without payment, all 
over rhe world, except in the case of private collections. But in a recent meeting in 
Nairobi, the working group oftegal and technical experts concluded "that the heritage 
of mankind should not be included in the convention" 

1 
and that "it was largely agreed 

that accessibility to biological diversity should be based on muntal agreement between 
countries. Several countries objected to the concept of free access as such •.... " The 
Malaysians, for instance, insist on the 'user pays principle'. 

13.5 INDIGENOUS KNOWLEDGE 

The compensation of farmers and tribals who have protected, developed and acquired 
the knowledge of biological resources and their use i.s an extremely vexing issue. TI1e 
conrribotion of farmers has now been formally recognized by the inter.national community. 
But farmers or other local communities are yet to benefit from these rights. 

Espen Waehle, an anrhropologist working with the Norwegian Agenc.:y for Develo-pmem 
Cooperation points out, "Imagine you invented the elixir of life and someone from 
another country came and took samples, asked you about it, took it back to his country, 
processed and botcled it and made millions of dollars. How would you feel?" Waehle 
calls this a First World rip - off of the Third Wodd's resources. Waehle cites the 
example of the rosy periwinkle (Yinca rosea) from Madagascar, a plant which now 
forms. the basis of a US$ 100-60 million dollar drugs industry. (While the local people in 
Madagascar even lack money to conserve their unique flora and fauna. 

The plant produces one active principle (leurocristine) that is used to inhibit leukemia 
in childhood and another (ajmalacine) to treat heart disease. These substances have 
increased the long-term complete remission chances of children scricken with leukemia 
from 20 per cent to 80 per cent. A kilogram of alkaloid from rosy periwinkle fetches 
US$ 240,000 and requires over 500 tonnes of plant material. None of che profits have 
rerurned to the people of Madagascar. 

Indeed, the world's tribal people and their traditional knowledge in general have 
contributed enormously to the growth of the modern economy. The Couripacu and 
Yabarana tribes of the Ventauri and Manapiare rivers in Venezuela have been repo'rted 
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populations had dropped to a precarious level of 212 and 64 people, respectively. Yet it 

is people like these who have given the modem world such household, daily use 

commodities as maize, potato, tomato, peanuts, cassava, avocado, guava, cashew and 
sunflower as well as drugs like quinine and cocaine. 

"All human cultures have their pharmacopoeias", says Siri Von Reis Altschul, author 

of a Harvard study on traditional medicines. "Up to half of the drugs in native medicina_l 
repertories actually may cure or provide relief - if not necessarily for the reasons given 
by local tradition". In India, the ancient medical system of Ayurveda has a Materia 

Medica containing over 8,000 herbal recipes. The snakeroot, Rauwolfia serpentina, 
locally known as sarpagandha, was sold in Indian bazaars for thousands of years for 

snakebite and as a calmative for mental frenzies. Since the 1940s its active principle, 
reserpine, has been used as a tranguiliser and to lower blood pressure. Most modem 
tranquilisers have been developed from this plants. Today Rauwolfia serpentina is a 
base for drugs which sell up to US$ 260 million a year in the US alone. Ephedra, { semi• 

desert shrub known in China for thousands of years, produces the alkaloid ephedrine,· 
which is used today as a nasal decongestant and a stimulant for the central nervous 
system. 

Njugana Mugo of Nairobi University in Kenya, who has isolated a drug with anti• 

cancer activity from the leaves of a traditional herb, alleges: "In search for the treatment 

of cancer, the National Institute of Health, USA sent expert to all parts of the Third 
World to interview traditional medical practitioners ... and gather information on 
herbs which may have anti-tumour activity. Through this exercise, a lot of plant species 

have been investigated and as result of this donation of knowledge to the Americans, 
a lot of drugs, aU belonging to the American government, will be introduced to the 
medical world". 

If indeed the world paid a royalty for every potato it ate or used, the Amerindians 

would probably be one of the riches people in the world. 

''The pharmaceutical companies are sending scientists into the tropics to gather genetic 
resources ... before it is too late", says Waehle. Some companies pay US$ 4,000 for any 
specimen brought to them. Merck, Sharpe and Dahme, a drug company, is working 

with Brazilian counterparts to exploit an anticoagulant, Tikiuba', used by the tribe 
Urueu,wau-wau of the Brazilian province, Rondonia. Monsanto has established a 
connection with the Jivaro peoples on the Brazil-Peru border and is now hot on the 
trail of several of the 1,00Q medicinal planes described and used by the Jivaro. The US 

National Cancer Institute is well into a five year drive to gather in more than 1,500 
medicinal plan.ts from tropical forests and peoples - at about US$ 418 a plant. It is 
estimated that 70 per cent of all plant species so far known to have anti-cancer properties 
are tropical plants, and the tropical forests contain literally thousands of species whose 

potential has not yet been tested. 

According to Melaku Worede, director of Ethiopia's renowned gene bank, an American 
scientist had collected a sample of Sorghum some years ago. After testing in the laboratory 



he announced his discovery - a high lysine sorghum. The local farmers had a name for 
this variety, It was called 'why bother with wheat'. The farmers already knew the 
sorghum's qualities. So, asks Fowler who made the discovery. 

With growing environmental awareness amongst Western consumers and preference 
for more natural products, Western companies are looking to the developing countries 
to satisfy this new demand, and the pressure on indige.nous knowledge is set to increase. 
According to Darrell Posey, an ethnobiologist working on the issue of intellectual 
property rights, the potential value of a new generation of insect repellants, soaps, oils, 
food colourings, and cosmetics acquired from tribal people, is even greater than that of 
medicinal plants. In light of this possibility, "now more than ever, the intellectual 
property rights of native people need to be protected, and just cowpensation for their 
knowledge guaranteed." If something is not done soon, "mining of the riches of 
indigenous knowledge will become the latest - and ultimate - neocolonial form of 
exploitation of indigenous people". Little action has yet been taken by legal, professional, 
environmental, non-governmental or human rights organisations to secure intellectual 
property rights for the tribal people. 

One of the major problems in the elaboration of peoples' rights over their knowledge, 
according to Waehle, is that a traditional cure for diarrhea from the Amazon, for 
example, may contain an alkaloid which a pharmaceutical company discovers will cure 
cancer. The company could then deny the relevance of intellectual property rights of 
the Amerindians, because it 'discovered' this new application. 

In the past, organisations like the World Intellectual Property Organisation (WIPO) 
and UNESCO have tried to develop model conventions to protect folklore and artistic 
aspects of indigenous knowledge, though no legislation yet exists. If the WIPO/UN ESCO 
model law was adopted by member states and determined to cover seeds and plants - 
after all, folklore should cover folkseeds or farmers' seeds bred outside the formal 
innovation system, and folk medicinal plants - it would ensure that the Third World is 
compensated for the genetic-resources it has cultivated and preserved. 

If current trends continue unabated and industrialised countries' Trade-Related 
lnc�llecrual Property (TRIPS) proposals are enacted, the consequences for the Third 
World will be severe. 

13.6 CONVENTION ON BIOLOGICAL DIVERSITY 
(CBD) As mentioned in Introduction, forming a convention on biodiversity was developed by 
International Union of Conservation of Nature and Natural Resources (IUCN). The 
Executive Director of UNEP in 1988 convened a meeting of experts to explore the 
possibility of having CB D. UN E:P called a series of intergovernmental meerings to develop 
CBD and it was signed at Rio Conference. It has now been ratified by 165 countries. 
India is one of the first countr:ies to sign CBD and 48th to ratify it 1994. It is a real 
milestone in the conservation of genetic resources and ecosystem. As discussed above 
the loss of biodiversity through extinction of species is staggerira,g and the cause for this 
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and Management is our interference with environment; e.g. over-harvesting, habitat destruction and 

pollution, Therefore, it becomes imperative that we undertake national and international 

efforts for in situ protection of ecosystem and ex situ conservation of biologicaV genetically 
resources. Hence CBD was timely. 

The CBD document of 'Earth Summit' states the following: 

"Governments, consistent with nation's national policies and practices, with the 
cooperation of relevant UN bodies and intergovernmental organisations and with the 
support of local people and their communities, NGO's, business and scientific 

communities,_ and in consistent with international law should: 

( i) Develop strategies, plans of actions for the conservation of biodiversity and 

sustainable use of biological resources. 

(ii) Integrate strategies for the conservation of biodiversity into relevant planning 

programmes (as in case of India, Vlllth and LXch Five Year Plan) with particular 
reference rn genetic resources for food and agriculture. 

(iii) Undertake srudies to identify components of biological diversity important for 
conservation and protection. 

(iv) Undertake studies to ascribe values to biological and genetic resources and 
evaluate potential economic implication of conservation of biological and genetic 
resources. 

( v) Identify significant processes and activities that have impact on biological diversity. 

(vi) Take effective social and economic measures to encourage promotion of biological 

diversity including forestry, wildlife management and agriculture. 

(vii) Take action to respect, protect and promote the knowledge and its appii.cation 
and practices Qf indigenous people and local communities including women for 

consenracion of biodiversity. 

(viii) Undertake research into imporcance of biodiversity and ecosystem in producing 
environmental goods and services. 

(ix) Take action for the conservation of biodiversity through in-situ and ex-situ 

consenration measures. The ex-situ measures should preferably be in the source 
country. 

( x) Promote recovery of threatent!d and endangered species. 

(xi) Promote establishment/strengthening of national inventory of biological resources. 
Develop information system and data base on biological and genetic resources 
including aquatic, coastal, marine and terrestrial ecosystems. 

(xii) Increase and train more people in field related to conservation of biodiversity. 

Est,ablisb National Biodiversity Institutes. 



(xiii) CBD commits all countries to share genetic resources but on the basis of 
reciprocal benefit-sharing. For the first time it authorizes a country to regulate 

access to its biodiversity and requires that all those who want access will 

have to obtain consent. It also stipulates that IPRs which run counter to 
CBD should be discouraged. These clauses in the CBD go in favour of 
developing coll ntries. 

(xiv) The secretariat of 'Earth Summit' had estimated that annual cost for seven years 
(1993-2000) of implementing the programmes outlined above would be 3-5-billion 
U.S. Dollars. 

IMPLEMENTATION OF CBD 
Major thrust to CBD ts: 

(a) conservation of biodiversity; 

(b) sustainable utilization of genetic and biological resources; 

( c) equitable sharing of benefits of biodiversity. 

There has been progress but it has been slow. 

Since Earth Summit, the Conference of Parties (CoP), the decision making body of 

CBD met a few times to review the progress on the follow up of convention. The Earth 
Summit +5 (1997) also assessed the progress in five year since 1992. In respect of 

Biodiversity, the Earth summit +5 states: 

( i) There remains an urgent need for the conservation of biological diversity and 
equ'ita:ble sharing of benefits arising from genetic resources. 

(ii) There is also an urgent need to ratify the CBD for the countries which have not 

done so far. 

(iii) Governments must implement the decisions of CoP and Jakarta mandate on Marine 

and Coastal Biological Diversity and pursue urgently other tasks identified by 
CoP at its third meeting on terrestrial biodiversity. 

(iv) There is urgent need to implement the decision of CoP in regard to access to 
genetic resources and handling of biotechnology and its benefits. 

( v) There is need to pay further attention to provision of additional financial resources 

for implementation of the COB. 

(vi) There is need to facilitate transfer of technology (biotechnology) to developing 

countries. 

( vii) lt is desirable to complete the biosafety protocol uru:l~r CBD, pending which 

guidelines for safety in biotechnology may be used as interim measure. 
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Indian Government was of the opinion that CBD can give new direction to agriculture and wildlife 

protection. Also the so called theft of genetic resources from one country to another would stop. 

Further the traditional communities who possess knowledge and skill would be able to regain their 

rights. 

Have we moved towards protecting our biodiversity and generated eQuitable benefits from use of 

biodiversity? Have we been able to integrate conservation of biodiversity into our economic and 

development sectors? Have we been able to tackle the root cause of biodiversity loss as stressed by 

CoP. 

All these things mean that we have to undertake the research studies on country's biodiversity and 

Impact of human activities on it and then taking measures to eliminate the adverse impacts. Our efforts 

so far have been more on larger species of animals or plants. We have not included lower life, especlal!,y 

the micro organisms in our studies on biodtversity, CBD clear!,y mentions that it considers microbial 

genetic resources and herbs as Important components for conservation. 

❖ CBD reQuires the participation and involvement of local communities. Have we done it? In fact, 

our lop-down model of wild-life management or other such programmes have alienated the local 

people (living around the natural habitats) who have a legitimate right over the resources. 

❖ The Government must revise Its economic and' development policies vis-a-vis CBD. Under new 

policy of globalization, exports of natural resources have increased and we have encouraged 

opening up protected areas for commercial purposes. ls It justified? 

❖ An Indian NGO, Kalpavriksh has cited evidence on patenting of microorganisms taken from India 

by U.S. pharmaceutical companies. As a result of these actMtles by the North, the Government 

of India is under pressure to come up With a notification regulating the transfer of Indian genetic 

material across the border. 

❖ Wldespread pressure on above issues has had some effect and according to a Report of MEF. 

1998-99, several steps have been Initiated. to meet various commitment. These relate to 

legislative. administrative and policy regimes In tune with the three fold objectives of CBD. 

❖ Work ls in progress in regard to legislation on biodtversi\y. A draft outline of biodiversity 

legislation was sent to all States and Union Territories, NGO's, Industry, universities and 

experts to elJcit views. A national level meeting under the chairmanship of the Minister for 

Environment and Forest, Government of India was held last year to discuss the draft. The draft 

was reVised in the light of comments received. Further action is under way. 

❖ A Task. Force on Biosafe\y was set up for developing India ·s stand ln lntemattonal negotiations 

for a protocol on Biosafe\y. 

❖ First National Report has been issued which gives the administrative details of measures 

undertaken for conservation of biodiversi\y. This report was sent to convention secretariat last 

year. 

Contd. .. 



,o. A National Polley and r\ction slrale&Y on Biodlversi� has been drawn up by the MEF. The draft
on plan has been prepared in consultation with various stakeholders: 

0) Central Government Ministries.

(!!) Stale Governments. 

(iii) Scientific and Technical Institutions.

(iv) Academic Institutions.

M Academic Experts. 

(vi) Industry, particular� Pharmaceutical and Drug Industry.

{vii) Local People. 

(viii) Tribes.

The draft National Policy is a macro level statement of strategies for conservation of biodiversi� Also 
it includes preparation of draft leglslat1on on IPRs on patenting of microorganisms etc. 

13.8 SUMMARY AND CONCLUSIONS 

During the twenty year period between the Stockholm Conference (1972) and the Rio 

Conference (1992) a number of conventions were adopted at various conferences. 
Convention on Biodiversity was adopted in 1992. Article 1 of the convention on 

Biodiversity accommodates the interest of North and South: 

1'The objectives of chis convention .... are the conservation of biodivrnity, the sustainable usl 
of ir.s components and fair and equitabl.e sharing of the benefits .... indw.ding h), appropriate 
access to generic resources and h), appropriate transfer of rel.e11a11r technologies .... and h), 
appropriate funding". 

� much of the biodiversity of the world is in the developing countries, North managed 

to use environmental negotiations to promote a broader agenda from sustainable 
development to international equity. It succeeded in linking North's demand for 
preservation of biodiversity to South's interest in financial assistance for conserving 
biodiversity and access to biotechnology. North was prompt in declaring South's 
biodiversity as a global or common heritage. This attitude was apparent at Rio on the 
question of "intellectual property rights". The Rio document., while reflecting the 

superior power,position of the North, shows a shift in international norms towards 
concerns of the South. By asserting their sovereignty over narure resources, the South 
secured legitimization of their right to put restrictions of access to their resources. 
They received partial success in regard to technology transfer. While the Biodiversity 
Convention allows research, profits and technology to be shared with country whose 

resources are used, the language used here falls short of making this mandatory. Even 
then, the U.S. was so opposed to it that president George Bush declined to sign the 
convention; it. was done later by the new administration. 
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1. Define biodiversity. 

2. Which part of the world has rich biodiversity? Elaborate your answer with suitable 

examples? 

3. How do the nations acquire biological wealth? 

4. What do you understand by Patents and IPR? 

5. Write briefly about CBD and its general principles. 

6. Discuss the Indian scenario on biodiversity. 
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Environmental Ethics 

LEAR NIN G OBJEC TIVES 

Aft.et reading thi.5 unit you should appreciate the following: 

□ 14.1 Introduction

□ 14.2 evolutionary Process

D 14.3 The Contemporary Stage 

14.1 lNTRODUCTION 

Before embarking on a difficult but an interesting study on the subject of environmental 

ethics, certain basic issues in this regard need to be analYled. These are issues of values 
and attitudes; not only in relation to environment but also relating to business or other 

human activities. A reference to these may thus be useful in understanding the 

complexities of environmental ethics and guiding our future course of action in 
environmental management. 

14.2 EVOLUTIONARY PROCESS 

A process of evolution is going on in the phenomenon called environmental ethics or 

values. (Remember this process is slow though it is not as slow as the evolutionary 
process in Darwinian sense). Few decades ago, the corporate world, the industry or 

others engaged in the use of narural resources or environmental se1;Vices were mainly 

concerned with good business in economic sense. And if conservation of resources was 
required it was with a motive of more economic gains or profits. Concern for e.nvironment 

and resource depletion v.ras not on their agenda. 

Later development in the evolutionary proce!ls was raising the general ethical standards 
of business and a concern for s0cial responsibility. The management. became concerned 
to look after not only the, interest of stakeholders but also that of community. One 

thing that becomes very clear at this stage is that ethics entered the realm of corporate 

behavior. A corporation must observe ethical code and according to M.B. Athreya*, 
"in the Indian context we are not too worried about talking ethics. People do understand 

Corporate Governance and Business Ethics, AIMA and Excel Boob, 1997. 
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and Management its necessity and importance. Swami Vivekananda's saying to build character first and 

then learn whatever trade is very much relevant. It is taken from our ancient distinction 

between vidya which you get at the IITs and the Harvard Business School and the 
IIMs and so on and Brahnwidya which you don't get there which is knowledge of self 
consciousness, ethics and that one has to pick up". 

Social responsibility meant providing safety for the workers at workplace and concern 
for their health, reducing pollution and creating other welfare schemes in the areas 
like education and employment. A good social performance of an organisation was a 
positive development in the evolutionary process. Also, government's regulations for 

better work conditiorys in an organisation strengthened the issue of social responsibility. 
A company carrying out some sott of social responsibility and showing a concern for 

public at large co~ld gain a better image which would enhance the business prospects. 

Upto this stage, the scholars of ethics believe that economic basis or economic ethics 
was still predominant. And the corporations still believed that being more socially 
responsible and being concerned for welfare of the society means spending more money 
resulting in lowering of profits. Can a manager pursue social goals that conflict with 

economic goals? 

Probably at this stage when the conflict between the economic and social goals was 

being debated, the issue of environmental values entered the arena. It may or may not 
be coincidence that at this ti.me the regulatory/mandatory requirements became more 
stringent and the organisation now have had to incorporate environmental values in 

their governance. Thus it became clear that guidelines in respect of cenain issues of 
social and environmental concerns are necessary for corporate functioning. Also, at 

this stage companies wanted to give the impression that they are law abiding and cared 
for public welfare This also helped them to avoid penalities, thereby saving money. The 
economic concern was thus still at the root. (Perhaps it would continue to remain so). 

A Case of the Body Shop 

Social Responsibility 

For many years, the Body Shop has advocated greater social responsibility in business. This operates on 

three levels. 

The first and most basic reQ!Jirement for a Social!}' Responsible Business is to obey the law and work 

towards best practice wherever the company is based. This may seem obvious. but with lncreasing 

pressures due to globalization or the international econo"1)', standards of environmental protection and 

health and safety atwork are already starting lo be Q.uestioned in part of the industrialised world., 

The second level of social responsibility ls that of transparency and accountability. For two hundred 

years It has been accepted that financial prudence and transparency are linked. Hence the reQJ.Jirement 

for companies to Ille independent!}' audited accounts. 

Adam Smith. the so-called father of free trade and modern industrial capitalism was a great supporter 

of access to Information. He pelleved t~at actors in a market economy had to be ful!Y Informed if they 
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were to behave in a rational and efficient way in making commerctal transactions. Strange then that it 

has taken so long for companies lo come to terms with the need for transparency on issues like the 

environment and ethical behavior towards stakeholders. We have now environmental auditing available. 

This trend started in the late eighties and has accelerated in the current decade. Now it is perceived to 

be second rate business behavior for large companies In sectors like power, oil or chemicals not to give 

credible environmental statements. Alongside the reQuirements of the US Toxic Releases Inventory 

(TRI) and EMAS are now probably the most powerful factors for environmental transparency in industry 

worldwide. The Body Shop's view is that it is only matter of time before similar reQuirements for social 

and ethical transparency begin to be serious!Y discussed in international policy-making fora. 

The third reQUirement of social responsib!Y in business is perhaps the most controversial. It Is the 

QUesllon of active engagement in the community at local, national and, international levels. In this 

regard. it was The Body Shop's intention both to disclose social information and to create a replacable 

and recognizable model for other businesses. It was based on their experience with EMAS. 

The steps followed in The Body Shop's social audit should be Quite familiar to companies who have 

followed the EMAS route. 

As with £MAS. key components are verification and reporting. Also in common with EMAS, social 

auditing can generate significant business benefits; it does not have to be motivated by a pure!}' 

altrulsllc agenda. The Body Shop has found that its social auditing has led to an increased understanding 

of the company's identity, with massive votes of confidence~ stakeholders in the values and mission 

of the organisation. Greater understanding of stakeholders 11eed5 and aspirations is already leading to 

Improved communication and business decision-making by those departments responsible for looking 

after individual stakeholder groups. The Body Shop also believes that, in future, less mistakes will be 

made and less effort and resources expended on inappropriate business initiative. 

Animal Protection 

The final part of the accountabili\y picture for the Body Shop is its relationship with the animal kingdom. 

Taking an ecological perspective in its mission. the company has to demonstrate transparency toward 

the environment and animals as well as its human stakeholders. Since the mld-80s, the Boc!}i Shop has 

checked its suppliers of raw materials and fiAished products to ensure that they comply with the 

company·s i'\gainst Animal Testing· purchasing rule. 

Animal protection groups have paid particular attention to the cosmetics and toiletries industry and to 

practices of animal testing. But until recent!),, these groups have no mechanism for ascertaining that 

companies actually do what they say they do. For. reason, the Body Shop worked with SGS Yarsley to 

develop an appropriate assessment and certification procedure to provide !ndependenl assurance that 

the company was avoiding.negative impacts on animals in the supp!), chain. ISO 9002 was chosen as the 

most appropriate vehide for the assessment of the body Shop's animal protection proced_ures. Following 

successful certification to ISO 9002 in March 1995, the compa1!)' was able to produce its first public 

Animal Protection Statement alon~lde the Social and Environmental Statements in lanuary, 1996. 

Stakeholder Response 

The responses of stakeholders and commentators to the three documents. each with its own component 

of independent verlflcation, have been overwhelming!Y positive. The compafD' and its management are 
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and Management ful� satisfied that auditing and publ!c reporting of ethical performance brings multiple business benefits: 

increases identi�. improved efficiency and en�anced morale. in addition to the wider issues of mafntalning 
legittrnacy in an increasing� stakeholder-driven economy. The Bod)' Shop Intends to continue ils cycles 
of auditing and repofting on ethical issues. 

Programmes of communio/ involvement and welfare are very laudable and are found in Europe and 
North America. These are also found in the socia l!Y conscious industries of more recent!Y indusl ria)ised 
economies of the Indian sub-continent and the Far East. 

But of course, programme for the communi� does no\ stop there. Business is very active in the 
development of public policy, making donations to poiltical parties and lobbying for favourable fiscal and 
regulatory treatment. campaigning (privately) against threats to commercial or industrial interest. 
What is q_ulle rare Is for companies to be open about these activities, lt Is The Body shop's view that it 
is Q..uite legitimate for business to pursue Its Interests and express opinions on public policy. But it 
should be. done in such a way that other stakeholders know the conversation is taking place. After all. 
they too ml!_y have an opinion. 

* Adapted from David Wheeler (General Manager, The Body Shop) in Green Business Opportunities,
CII. We acknowledge our thanks to !hem.

13.3 THE CONTEMPORARY STAGE 

Not only in India but all over the world, there is now a growing concern for ethical 
norms in all spheres of human activities. May it be public behavior, business or 
environment. In India the ethical debate has been intense recently due to scams and 
other such practices in business and many other de,alings. As a consequence many 
companies have come to realize that ethical practices may be a good business especially 
the organisations engag,ed in Indian exports. These organisations have to satisfy the 
importer in regard to the quality, e.thics and envir-onmental standards. 

When one discusses about envirnnmental ethics, one is not merely concerned abouc 
the business organisation and their conformance to environmental standards. It is a 
larger issue that concerns ethical behavior of all types of organisations ranging from 
International bodies, national governments, opinion makers, media, intelligentia, public 
and private enterprises, NGOs. to com,mon person. Environmental ethics concerns the 

value system of societies - the value system that has brought the state of environment 
to the present situation in which there is exploitation not only of nature but also 
exploitation of some societies by urhers. This brings us to exploration of crucial issue of 
relationship between environmental or ecological insights and our social and political 
systems. 

There is one view which questions the need for any change in values and attitude of 
people vis-a-vis environment_ The advocates of this vi,ew argue that we should make 
use of technology (e.g. develop CFC's free refrigerators or conform to Euro-II norms for 
vehicular emissions etc.). No change in attitude or vaJue system is required. The other 
view is that not only business or economy has to be ecofriendly but also the acritudes 



and behavior must change to be ecocentric. The term ecocentric means ecological 

thinking and it implies being in harmony with nature, realizing the intrinsic value of 

natu re and taking a rationa l view of anthropocentric theory. According to 
anthropocentric theory human beings are at centre stage, they stand apart from nature 
and their destiny is to master the nature. Anthropocentric view therefore, is in contrast 

to ecological thinking. In ecological thinking emphasis is that human are part of nature. 

In one case it is the needs and interest of nature while in other it is the needs and 
interests of human. 

According to ecocentric view nature and human beings are of equal status and have 
equal rights. Hence human beings who have come to master the nature must step back 

into nature. This is also called Deep Ecological view. Those who subscribe . to 
ecocentricism believe that human self interests and those of nature are same. Certainly 

this view needs further analysis; deep ecology needs to be probed deeper. It goes beyond 
mundane thinking. It considers self as integrated with narure; in other words self interest 
of human are one and same as that of nature. Those who advocate antropocentricism 

argue that human in some way cannot help being anthropocentric. They believe that _ 
world's good always coincide with man's good. 

These questions require a larger debate and it may not be easy to resolve the difference 
between the two divergent view points. Solution lies in their convergence. In the same 

way it is not easy to resolve the difference between equity - both intragenerational 
(present generation) and intergenerational (future generations). It is not easy to settle 
the question whether planetary resources should be equally d istributed among nations 
and if so, who should decide this. The utilitarians are of the view that equal distribution 

has no ethical' basis. What is basis that those who have less should get more, they 
argue. This is also the view of libertarians. Kristin Shrader Frechette at Global Possible 
Conference summed up that: 

♦ Principle of equal distribution rests o n stronger footing than the ethics of 

utilitarians. 

♦ There is not much weight in the argument of the utilitarians that for larger good, 
the interest of few may be sacrificed. However, it should not be construed that 
governments should not restrict environmental damage or pollution. 

♦ Discussing abounesolving the difference between anthropocentric and ecocentric 
(ecosystemic) views, Krislin Shraden states that "although they may be correct in 

some theoretical sense, ecosystemic ethics are not feasible because of difficulties 
associated with defining what is 'natural', healthy or in keeping with 'balance of 
nature. He argues th.at many problem can be solved if one.practices and just not 
preach the utilitarian ethics (anthropocentric). We should implement the accepted 
anthropocentric views rather than attempting to formulate some new 

environmental ethics". 

b1 conclusion, it may be {>Ointed out that issue of environmental ethics goes beyond the 
problems relatingt0 protection of environment or nature in terms of pollution, resource 
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and Managemenl utilization or waste disposal. It is the issues of exploitive human nature and attitudes 

that should be addressed in a rational way. 

A Case - The East Coast Road* 

Ajit Koulagl, of the Indian National Trust for Art and Cultural Heritage (INTACH), had issued on 18 

May. I99S an .·environmental alert' to all his friends and co-workers in Karnataka that they should 

explore the possiblli\y of obtaining stay orders from the Karnataka High Court against hasli!)' drawn 

road projects. He recognized the tremendous importance of roads for the country's development. but 

his organisation felt that the Western experience in road development, which had caused havoc there. 

should not be followed blind!Y in India. INTACH believed that a more imaginative way of using roads in 

conjunction with rail, sea and waterways was much less threatening to the environment. Ajit was an 

architectconeerned with appropriate building technologies and sustainable development. 

He was projecting his experiences from the struggle to bring in eQ.ui\y and justice to. the East Coast 

Road Project (ECR). When the case-writer discussed the matter with him on 26 February, 1996. 

INTACH had filed a contempt of court case in the Madras High Court against the Tamil Nadu Government 

and the Asian Development Bank who had funded the project. On 8 April, 1996. the court completely 

stayed the work. modlfying the interim order of December, 1995 only to desist from cutting the trees. 

This was the second time the court had stopped operations. the first being in l 992 which was vacated 

in April. 1.994. 

The CER project was a 73 I km highway whichconnecled Madras to Kanyakumari. It was projected to: 

I . function as the main artery linking the more advanced hinterland, and develop the area Industrial!>' 

and in agriculture 

.2. spread out urban population from Madras and Pondicherry 

3. be strategical!,- close to Sri Lanka and ensure defence preparedness 

4. help cyclone refief operations 

5. transport coal to thermal stations 

6. save fuel costs by Rs 60 lakh 

7. ease grain movement from this surplus area 

INTACH's gave an alternate proposal, which was much shorter and basical!Y differed from the officfal 

plan In that it avoided getting too close to the ecological)y fragile sea coast and made much better use 

of the ex1Sting roadways. They had however not worked out a firm figure of alternate project costs nor 

a cost-benefit ana!Ysis for the revised project. lntultive!Y they felt it wojld be better than the official 

project. 

The 1988 project report of the ECR was examined on behalf of INTACH by a team of International 

experts. Dorrlah L Page and Nell W Pelkey of P. SQ.uared Consultants. They found gross errors In the 

computation of the soclal cost-beneOt analysis. The maintenance costs of roads as also the air-pollution 

damages had been understated, accidents due to faslcmovlng traffic had been ignored. and cost of 

houses that would have to kdest.roycd had also been Ignored. Even without including environmental 
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and social costs. the return was on!Y 5 to 6 per cent and not 18 to 20 per cent as pro[ected in the report 

passed by the Asian Development Bank. ff social cosls were included. the return would be zero. The 

project could not be expected to pay off its loan. The real benellls of the road accrue primarily to the 

conslruclion company lhat builds the road,' they said. 

The work on the 171 km Madras-Cuddalore section commenced in 1991 and was In full swing by 

1992, with funding from the Asian Development Bank. But no environmental assessment had been 

done, nor had the local people been consulted. This was against the very detailed norms issued by the 

Ministry of Environment and Forests of the Government of lndla. which re@ired a two-year advance 

notice to the affected individuals. The estimated cost of this section of the project was about Rs 95 

crore (as on 25 February. 1996). Of this. Rs 20 crore had already been spent by 1992. When INTACH 

appealed to the Madras High Court, the cutting o( trees was stayed (December. 1992). 

The Tamil Nadu, Government submitted its Environmental Appraisal Report to the Department of 

Environment. Government of India. in 1993 and also a counter-affidavit to the High Court The 

environmental impact as seen by lNTACH differed sharply from the Tamil Nadu Government Report 

(luly. 1993). They contented that: 

I. The digging of borewells close to the sea would result in sail-water incursions which would ruin 

agricultural land. If the areas was urbanized there would be no other way to get water than 

through boreholes. 

2. Tourist traffic would decrease and not increase ff the trees were cut and the beauty of the 

Coromandel coast would be destroyed. 

3. Noise pollution would increase with increased traffic. 

4. The c~d would destroy schools, temples and tanks. 

S. Theliabitat of a wide range of organisms would be destroyed. 

6. The project gave no benefits to the local population in terms of employment. 

7. The area had no surplus grain to transport. 

8. Port development had already been planned which did away With the need for transport of coal 

byroad. 

The strategic defence need made no sense lo them if the road was anyway going lo take so long that the 

current stale of hostilities with the Tamil insurgents from Sri Lanka would have ceased by then. The 

benents of Increased traffic was taken in the sroo. whereas on!}' the net increase, after adjusting the 

decreased traffic along the old road. shouid h.:JVe ba:n considered. 

The Government of India cleared the report conditionally after havtng it examined by an expert committee. 

Several portions of the project wt:re scrapped and severe restrictions imposed on the cutting of trees. 

The Tamil Nadu government accepted the conditions and the High Court lifted the stay in April. 1994. 

Bl!l again in t 9%, INTACH appealed to the court that the conditions had been violated. The court 

banned the cutting of trees In December, 1995, and complete!Y stopped the work in April. 1996. The 

Tamil Nadu Government was preparing Its appeal (May. 1996). Meanwhlle the Asian Development 
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and Management Bank was also now sending its team for a reappraisal (February. 1996). This case raises a..serious issue. 

The issue is whether you can think of alternative methods to ensure ethical decision process go hand 

in hand with speedy developmental programmes. 

* Courtesy Authors. 

----------'itiii1JM•l••liil•i~l .. 1----------

1. What are the stages in the evolution of environmental ethics? 

2. What is Anthropocentric view of ethics? 

3. Describe ecocentricism. 
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