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EXECUTIVE SUMMARY

Growth of an economy means increase in the income of a nation through 
the expansion of different economic and developmental activities. 
Industrial production is one of the forms of economic activities which 
expand over a period of time and results in the growth of an economy. In 
fact as the economic and developmental activities expands deterioration 
of environmental resources and environmental pollution increases 
and thereby also increases health risks. In order to address these 
environmental problems, environmental policy is implemented. Here in 
the case of industrial production which is one of the economic activities, 
the industrial unit is entitled to follow the rules and regulations insisted 
via environmental policy. In fact increase of production means the rate 
of effluents discharged from industrial unit is high and as a result the 
importance of abiding the rules and regulations of environmental policy 
decreases. So it is indeed necessary to understand whether there have 
this trade off between environmental policy and economic activity. The 
objective of this work is to analyze the trade off between environmental 
policy and economic activity with respect to Kerala Minerals and Metals 
Ltd (KMML) by studying its externalities. By using a structured interview 
schedule which is a part of survey method, data is collected from the 
residents of Panmana Grama Panchayat where there this KMML is situated 
and information is also collected from the officials of KMML regarding the 
production process and production growth. This study has a scope in the 
alternative framework of thinking about out of the effect of neo-classical 
principle of market efficiency. As this study has a scope in alternative 
framework in a way of thinking about the depletion of resources and 
environmental problems which arise due to the intervention of human 
beings, and the necessity of Government’s role in ensuring safe and clean 
environment, it is going to understand about the another side and effects 
of market efficiency mechanism.
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CHAPTER-1

Introduction

Earth is the only planet from the solar system where life sustains and earth is regarded as the 
blue planet of the solar system. As against what Charles Darwin said about the survival of 
fittest, regarding the existence of life on earth surface to survive, not only the fitness but also 

the environment is required. Being a boon of God, the environment is an essential component for 
the existence of human beings on earth surface. Environment tries to encircle the human beings 
as they fully depend on the environment. Human race and its wants and existence are depended 
on the Environment. Environment helps the fruitful accomplishment of human wants. If there is 
neither the aid nor the hands of environment and its components, it will be difficult to meet the 
human wants.

Environment is a complex and complicated system consisted of some components such as air, 
woods, water bodies, landforms, atmosphere etc that is controlled by some other strong inhuman 
external forces. If the earth is the mother and environment is the father, to build a family with 
happiness and harmony both mother (earth) and father (environment) is required. To sustain life 
on the earth’s surface environment is essential. To lead a happy life we all need a clean natural 
environment. Environment has consisted of living and non-living things surrounding human 
beings. Natural environment is a source of several economic and non-economic benefits to 
humankind.

But the truth is that “earth provides enough to satisfy every man’s need but not every man’s greed” 
(Mahatma Gandhi). This greedy behaviour and approach of human race generate some serious 
environmental problems. In a civilized society there takes place both economic and developmental 
activities which utilize natural resources. The depletion of natural resources and environmental 
pollution are the serious issues that our present world faces. Economic and developmental 
activities by using this available limited means create some environmental concerns. Now a day’s 
environmental pollution is a serious challenge. Human beings engage in economic activities 
without ensuring the protection of the environment. Environmental issues make the existence 
of human beings on the earth’s surface very miserable. To reach the zenith of economic growth 
and thereby becoming world economic power, India is striving to increase its economic activities 
especially production. Nowadays increasing industrial production of India has a devastating 
effect on the environment. Environment and its components such as air, water, and land bear the 
negatives of effluents that are generated due to the industrial activities. The environment becomes 
a victim of economic activities which is taken to satisfying or meets the wants of human beings. 
This victimization of environment for increasing the production and economic growth results 
imbalances between the environment and human beings. Healthy and happy life of human beings 
on the earth surface depends on what way we treat our environment and surroundings.
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In fact as “the roots below the earth claim no rewards for making the branches fruitful” (Rabindra 
Nath Tagore) environment doesn’t need anything in return of its services. Unless thinking about 
the protection of the environment and its resources, it is not easy to lead a happy life on the 
earth’s surface. Environmental pollution and degradation in India and also in Kerala are increasing 
indiscriminately. Industrial effluents, fuel burning, increasing number of vehicles etc are the 
causes of this alarming environmental pollution. Among the different economic activities, the 
most important cause of environmental pollution is industrial production. Most of the water 
bodies like river, ocean etc are polluted due to the dumping of sewage, household garbage etc and 
most harmful elements such as toxic waste from industries which adversely affects the existence 
of people. Excessive industrial production affects those people who depend on water from a river 
which is contaminated due to the dumping of toxic industrial effluents. Impact of environmental 
pollution is not measurable; because it threatens the value of human’s life.

Determination of the value of environmental resources is not an easy task. Because of the difficulties 
in determining the value of environmental resources, there arise a problem called “market failure”. 
Market failure is a situation in which prices of goods can’t internalise the entire cost because of 
externalities, incomplete information, and the existence of public good. This market failure results 
in the occurrence of inefficiency of allocation of resources. Externality means the consumption 
or the production of one party affects the consumption and production of another party. As these 
economic agents are interrelated, one party’s activity affects the others too. Industrial production, 
one of the economic activities too has these externalities.

The cost of externalities due to industrial pollution on environmental resources can’t be valued 
easily and as a result, this externality cost is not internalised in the price of goods which results in 
market failure. The cost of this externalities or simply the cost of this consequences of economic 
activities on the environment is not considered properly. As externality is one of the causes of 
market failure, economic activities especially industrial production is closely related to it and 
there are different types of externalities of economic activities.Among the most important one is 
the difference between negative externalities and positive externalities. In externalities there exist 
divergence between social benefit and private benefit or the social cost and private cost. In positive 
externalities social benefit is larger than the private benefit or the social cost is smaller than the 
private cost. To overcome this divergence internalisation of externalities is necessary. Negative 
externalities of industrial production are a larger one. As a solution to internalise this externalities 
subsidies-tax approach was proposed by Arthur Cecil Pigou and the property rights approach was 
proposed by Ronald Coase. Pigovian taxes are named after English economist Arthur Pigou (1877-
1959) who also developed the concept of negative externalities. Under these negative externalities, 
cost is not included in the market price. To resolve this inefficiency in the market that generate 
due to negative externalities, Pigouvian tax is introduced. This is a type of tax imposed on those 
goods which create negative externalities. Pigouvian subsidies is also introduced to resolve the 
inefficiency in the market that generate due to positive externalities (Pigou, 1920)

Ronald Harry Coase, a British economist who proposed a new approach to resolve these externalities 
called Coasian bargaining principle which got Nobel prize in 1910. According to Coase, lack of 
property rights and its due course problems such as tragedy of commons and common property 
resources are the reasons of negative externalities and he says that through assigning property 
rights to these global commons at a certain limit negative externalities of industrial production 
can be reduced. These property rights are well defined, enforceable, transferable and secure. 
With zero transaction cost there takes place bargaining between gaining party and losing party 
and this transaction brings the stage of optimization (Coase, 1960). According to Coase theorem 
(Coase, 1960), externality can be eliminated if the property rights are well defined. Rather than this 
property rights approach or the coasian solution, government policies or government intervention 
can also be used to control pollution.

This second approach is employing government intervention. Government pollution control 
policies can take mainly two forms: Market Based Instruments (MBI) and Command-Control 
instruments (CAC). Emission charges and subsidies are included in the market-based instruments 
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and emission standards, technology-based standards, performance-based standards etc are 
included in command and control instruments

As a part of mitigating the cost of economic activities on the environment, environmental policy 
is implemented. It is an important one to make balance and harmony between the environment 
and the human race. Environmental policy is formed to meet the aim of reducing or mitigating the 
negative externalities of industrial activities. Major problems which are associated with industrial 
production are land pollution, water pollution; air pollution etc. Environmental policy tries to 
address the environmental problems and health or safety risks of industrial production. The 
major intention of proposing and implementing environmental policy is to ensure the welfare of 
the people and the society. Environmental policy helps to reduce the indiscriminate emission of 
industrial effluents which generate due to the industrial activities and ensure the safety of people. 
Environmental policy is compiled to protect and safeguard the environment by controlling the 
impact of developmental activities on land, air and water and thus prevent pollution and reduce 
health and safety risks. Traditionally environmental policy is dealt with three major issues. First 
is the health and security risk in which environment and its components are the means of this 
risk and tighter water pollution and air pollution control methods are necessary to mitigate this. 
Second is the biodiversity issue. Indiscriminate encroachment and exploitation which is done 
by human beings lead to the loss of rich biodiversity. Thirdly, the depletion of natural resources. 
The concerns over the public health and impacts of pollution are the major driving forces of 
environmental policy.

In India there are several industries such as micro, small and medium enterprises, chemical, 
fertiliser, cottage, pharmaceutical, manufacturing industries and the growth of industrial sector is 
one of the vital factors that affect the GDP in India. Industrial pollution is a serious concern that 
India faces and it can be seen from the unbearable condition of Indian rivers such as Yamuna, 
Ganges etc. Being a fast-growing economy, India’s industrial production increases largely and now 
according to the World Bank report, India has fifth place in terms of economic power (World Bank 
Report 2018). Due to this, environmental policy has a vital role in the Indian economy.

In India, there is a constitutional underpinning for maintaining the environmental stability and to 
ensuring the environmental protection. Through Directive Principles of State Policy (DPSP) of Indian 
constitution, article 48 says “the state shall endeavour to protect and improve the environment 
and to safeguard the forests and wildlife of the country” Environmental pollution regulation via 
environmental policies is done through Government intervention. National Environmental Policy 
of 2006 is intended to mainstream environmental concerns in all developmental activities.

Kerala, a southern state, which is 22nd in terms of area, is a land of several industrial activities 
and also the place of environmental pollution. According to Kerala State Environment Policy of 
2009 environment scenario of Kerala is explained as State with a total area 38,863 sq.KM harbours 
a population of more than 30 million. The long coastline with an intricate system of backwaters 
along the coast, the tropical moist forests on the Western Ghats, the highly undulating terrain and 
the tropical monsoon climate make the state a unique geographical and environmental entity. 
People have a high level of literacy and are generally conscious of health care practices, nutritional 
requirements and hygienic practices resulting in high life expectancy, low population growth and 
low infant mortality rate. The undesirable consequences of the development measures carried 
out without proper environmental considerations have left their indubitable impacts on the 
environment in Kerala specifically in the ways of loss and degradation of forests, increased sand 
and clay mining, deterioration of the rivers, the alarming rate of water, air and land pollution etc.

The vision of Kerala State Environmental Policy of 2009 is to ensure clean air, water, soil and 
food to the people of Kerala and its sustainability for healthy living condition. All principles and 
rules come under environmental policy strive to maintain the healthy living condition of the 
people. Production, one of the types of economic activities increases in this present scenario. 
Industrial production and processing activities are considered as the major carriers of pollution 
and other environmental and health issues. As the production process increases more effluents 
from industries are generated and dumped. In every industry the same process is taking place, that 
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is production and dumping of effluents. Through completely abiding the rules and principles of 
environmental policy, it is not possible to run an industry. As production increases, environmental 
policy is violated because what the principles and rules of environmental policy insist such as 
reduce water pollution, land pollution etc can’t be ensured while there is an increasing rate of 
production.

Kerala, with all its limitation, is putting efforts for speedy Industrial Development in the state. 
Traditional industries are Handloom, Cashew, Coir and Handicrafts where the persons employed 
are from weaker sections of the community. Other important industries are rubber, tea, ceramics, 
electric and electronic appliances, telephone cables, transformers, brick and tiles, drug and 
chemicals, general engineering, plywood splints and veneers, beedi and cigar, soaps and oils, 
fertilizers and khadi and village industry products. There are many manufacturing units for 
production of precision instruments, machine tools, petroleum products, paints, pulp paper, 
newsprint, glass and non-ferrous metals. Principal export products are cashew nut, tea, coffee, 
spices, lemongrass oil, seafood, rosewood and coir. The land of Kerala is endowed with several 
deposits of good quality china clay and beach sands containing a variety of valuable minerals. 
Heavy mineral sand and china clay contribute more than 90% of the total value of mineral 
production in the state. Kerala posses one of the world-class deposits of minerals sands in the 
coastal tracts between Neendakara and Kayamkulam.

In Kerala, the department of industry and commerce is headed by a principal secretary of 
Government. This department is responsible for promoting or sponsoring, registering, financing 
and advising industries in the state. Kerala’s position is 12th in the industrial ranking among 
the major 16 states in India. Most of the industrial and commercial establishments in Kerala are 
concentrated in the coastal zone. Among the coastal districts, Eranakulam and Trivandrum have 
a fairly large number of industries along the coast followed by Alappuzha, Kollam, Kozhikode, 
Kannur, Kasargod and Malappuram. Major industries such as Fertilizer and Chemicals Travancore 
Ltd (FACT), Kochi Refineries Ltd (KR), Hindustan Organic Chemicals (HOC), Cominco Binani 
and Cochin Shipyard are located in Kochi.The world-famous Chavara placer deposits of Kollam 
district support three major mineral industries in Kerala viz. The Indian Rare Earths Ltd (IRE), 
Kerala Minerals and Metals Ltd (KMML) and the Travancore Titanium Products (TTP) at Veli in 
Trivandrum.

1.1 Statement of Research Problem
As human beings grow, their economic and developmental activities get changes. The developmental 
and economic activities taken by human beings create some environmental problems. To address 
and reduce these environmental problems, environmental policy is implemented. Environmental 
policy is a set of principles to be taken while engaging in any economic activities like production 
and developmental activities. Now it is necessary to think about whether these economic activities 
of human beings take into consider the environment and environmental policy. Industrial 
production is one of the economic activities which have a vital role in the growth of an economy. 
As more production takes place, more effluents generate and environment gets highly polluted. 
Environmental policy is proposed to reduce the rate of pollution, but in fact as production in the 
industrial unit increases, the level of pollution increases. So this study is directed towards finding 
out the trade-off relation between environmental policy and economic activity concerning the 
externalities of KMML.

1.2 Objectives
• To study the externalities of KMML.

• To analyse the trade-off between environmental policy and economic activity to KMML.

1.3 Methodology
The study is based on primary and secondary data. Externalities are the positive or negative 
economic impact of consuming or producing a good on a third party. Even though KMML is a 
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public sector company, being an industrial unit there generate industrial effluents and become a 
cause of pollution. The primary data was collected from the household survey. 60 households were 
randomly selected from different wards of Panmana Panchayath where there KMML is situated. 
The survey was conducted with the help of a detailed questionnaire, which includes questions 
related to the current status and their expected alternatives for the problems related to KMML.

Five points scale was also used to know the level of natural resources (That is for questions related 
to the change of watercolour, change in its hardness, change in the fertility of land, major diseases 
they are faced by inhaling polluted air etc).To understand the production process and activities 
taking place in the industrial unit, direct visit of KMML was taken. Panmana Panchayath office was 
also visited to obtain information about the Panchayath and wards. Data was analysed by using 
simple percentage method. This study intends to follow ecologically sustainable theory in which 
states the sustainable relationship between environmental system and economic system.

Neo-Classical vision of economics is based on the neo-liberal as it stated the market equilibrium 
and market efficiency without considering the sustainability of an environmental system. Neo-
classical approach is based on the assumption that a capacity of self-regulation and free-market 
system. This study intends to look at how far an institution (Government) could establish its role 
as a regulator and monitor in the implementation of environmental policy. Also, this study intends 
to look at whether the environmental policy is success or failure and provide suggestions.

1.4 Scope of the Study in Alternative Framework
To ensure the protection of the environment, both the union government and state government 
take efforts by formulating environmental policy. The purpose of an environmental policy is to 
address environmental issues. It provides guidelines about the way to approach the environment 
while engaging in economic or other developmental activities. Formulation of policy is easier than 
the enforcement and monitoring of it. Monitoring and enforcement are two equally important 
components of environmental policy. There are so many studies taken place on the externalities 
of industrial production which is one of the prominent economic activities. But there neither take 
effort to understand how far an industry can follow the environmental policy nor concern about 
the monitoring of it. Neo-Classical system is ultimately laid their foundation on the principle of 
market efficiency and they do not care about the depletion of resources and the environmental 
impacts. In this market efficiency mechanism which is propounded by Neo-Classical, they never 
take into account how the consequences of economic activities affect the environmental resources.
But it is necessary to think in another way. This study has a scope in the alternative framework 
of thinking about out of the effect of neo-classical principle of market efficiency. As this study 
has a scope in alternative framework in a way of thinking about the depletion of resources and 
environmental problems which arise due to the intervention of human beings, and the necessity 
of Government’s role in ensuring a safe and clean environment, it is going to understand another 
side of market efficiency mechanism. Previously, many studies have conducted regarding the 
externalities of KMML. There also conducted studies on the trade-off between economic growth 
and environmental policy, but in that there studied about how the cost of production increases 
due to follow the measures of environmental policy and its effect on economic growth. This study 
intends to understand how far the principles and intentions of environmental policy are kept by 
an industry as increases their production. In this study, through the trade-off relation here thinks 
about side of environmental impacts and environmental policy rather than the side of economic 
growth. This study intends to fill the research gap in this area.

1.5 Chapter Scheme
The present study is organised into five chapters. The first chapter introduces the statement of the 
problem and discuss the significance, alternative framework methodology and objectives of the 
study. Second one is the review of the literature. Third chapter is an overview of environmental 
policies and economic activities. Fourth Chapter analyses the trade-off between environmental 
policies and economic activities and the final chapter of the work contains the summary of findings 
and conclusion.
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CHAPTER-2

Review of Literature

As the topic intends to find the trade-off between environmental policy and economic 
activity by studying the externalities of the industrial unit KMML, major areas have been 
taken for review are environmental degradation, environmental policy and externalities 

of KMML.In environmental degradation, world, and India and Kerala experiences are considered. 
Environmental policy of both the Central Government and Kerala State Government are considered. 
Both positive and negative externalities of KMML are considered.

Goudie (1984) has taken the environment as the representative of physical components of the earth 
wherein man is an important factor affecting the environment. Environment has been defined 
more comprehensively by a holistic view of the world as if functions at any point of time, with a 
multitude of spatial element and socio-economic systems distinguished by quality and attributes 
of space and mode of behaviour of physical and biological forms.” Environment is ultimately 
a cover which ensures the protection and existence of human beings by providing some of its 
physical and biological elements. The word environment is derived from the old French word 
“ENVIRON” means encircle. (Anjaneyulu,2007)

The human race is ultimately dependent on the natural environment.Without an environment 
capable of providing air, water and food human beings couldn’t even have evolved and our evolution 
has been shaped by the environment and environmental atmosphere. Air, water and land act as 
sinks for the wastes that are the inevitable products of the process that demand resources. People 
use the environment to procure shelter, safety and aesthetic pleasure and spiritual sustenance. 
Each of these uses can be thought of as an environmental service: a service that the environment 
provides for the individuals who comprise the human race. Conceptualising the environment in 
terms of its ability to service the human race is an approach increasingly used by environmental 
policymakers. Attributes of the environment can be thought of as environmental capital capable 
of providing services which people can (Jane Roberto). As Wendell Berry(1929) says “ No settled 
or community ever called its home place an “ Environment.” None has ever called its feelings for 
its home place “biocentrism” or “anthropocentric.” None has ever thought of its connection to 
its home place as “ecological”, deep or shallow. The concepts and insights of the ecologists are 
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of great usefulness in our predicament, we can hardly escape the need to speak of “ecology” and 
“ecosystems”. But the terms themselves are culturally sterile. They come from the juiceless abstract 
intellectuality of the universities which was invented to disconnect, displace and disembody the 
mind. The real names of environment are the names of rivers, creeks, ridges and mountains; towns 
and cities; lakes, woodlands, lanes roads, creatures, and people.

In India, it is from Vedic period that nature and human being-Prakriti and Purush-are inseparable 
against of the life supported system. This system has five elements-air, water, land, flora and fauna 
which are interconnected with each other. If the environmental deterioration is for the short term 
and the life support system has enough resilience, it repairs itself and reverts to the original state. 
However, if environmental deterioration continues, the whole system, including the whole life 
(support system) is thrown out of the gear. The primary query is that environment for whom? The 
answer should be for the living organisms of which human beings are an integral part (Kumar, 
2011)

2.1 Environmental Degradation
All problems of environmental degradation occur as a by-product of our activities related to 
production and consumption (Bhattacharyya, 2001). According to Kumar (2011), the environmental 
components of our rural areas may still be rewarded as less deteriorated because of less 
industrialisation, commercialization, motorization and congregation of people at any time in any 
place. The gravity of problems much felt in urban areas. It is worthwhile to mention that the most 
widely discussed aspects of pollution those caused by massive urbanization, industrialisation and 
commercialisation of space. In the developing countries, poverty, the inadequacy of food supply, 
ignorance and diseases produce only consequence and they pose a threat to the environment. 
The urban centres, in general, and the metropolis, in particular, are the sufferer and subject to 
environmental degradation (Bhattacharyya, 2001). 

Air pollution is a type of pollution occurs when suspended particulate matter and noxious gases 
occurs in the air, smoke, ash and dust are major constituents of sulphur and nitrogen-based 
compounds. Sulphur, nitrogen and carbon monoxide and carbon dioxide are the main constituents 
of noxious fumes in the air. Air pollution is essentially urban and industrial phenomenon.Air 
pollution is caused by every industrial activity where fossil fuels are burnt. Steel, cement and 
ore processing industries are next in line for generating chimney smoke also called top-of-stack 
emissions. Its notable impact is on the health of the affected population. Air pollution causes 
diseases of the respiratory organs ranging from common cold, bronchitis and asthma to lung 
cancer: It is estimated that a non-smoker in Kolkata suffers the same consequences as those of 
smoking twenty cigarettes a day, simply by breathing air (Bhattacharya, 2001)

Air pollution also affects animals and plants. It can cause serious disease and even death in cattle, 
cats, dogs and other small animals. Lead poisoning is a particular danger.Air and dust pollution 
affects plant leaves and stems. Solid acidified with pollutants can affect root indirectly. For plants, 
the main pollutants are sulphur dioxide, fluorine compounds and smog.SO2 is absorbed into the 
mesophyll of the leaves killing plant cells and causing drying of leaves. Fluoride causes lesions on 
fruit trees and affects respiration and photosynthesis. Smog contains ozone which may produce 
early maturity in plants. (Bhattacharya, 2001)

While 70 per cent of the surface of the earth is covered by water. The main storehouses of 
freshwater are found in the downhill phase of the hydrological cycle and are in the form of lakes, 
ponds, reservoirs, rivers, streams and aquifers. Industrial pollutants in water mainly occur when 
water used in an industrial process is discharged into a water body such as a lake or a river. 
This wastewater often carries with it several pollutants that make the water impure and unfit for 
human use. Additionally, these pollutants can adversely affect the fish population and the birds 
that prey on these fishes. The principal contaminants in industrial pollutants are acids, alkalies, 
carbohydrates, dyes, fats, suspended matter, oil and grease, toxic metals such as chromium or 
arsenic, pesticides and some radioactive material Bhattacharya,2001). Noise pollution, a form of 
pollution is unique in the sense that it is not material related but activity-related. It is essentially 



18

an urban-industrial phenomenon arising out of congested living. The effect of this on human 
health is relative but it can cause nervous disorders and deafness. The major sources are industrial 
machinery and processes, surface and air transport, construction and other community activity 
(Bhattacharya, 2001)

A study conducted by Abbasi and S.Vinithan aimed to find the status of the environment of the 
pillayarkuppam-Kirumampakkam, which constitutes one of the major industrialised pockets in 
Pondicherry which has witnessed an outburst of industrial growth. This study was therefore 
undertaken for a total Environmental Impact Assessment (EIA), encompassing all aspects of the 
physical and biological environment via air, water, land and solid wastes to assess the impact 
of industrialisation on the environment. With the advent of small-scale industries in the area, 
agriculture suffered a setback. Today, the land bears no resemblance to its past. Good quality water 
is now a scarce commodity in this area. The quality of the air is also equally affected. One freely 
comes across piles of solid wastes dumped here and there in the Pillayarkuppam-Kirumampakkam 
area.

These dumping are not only a major environmental hazard but are also objectionable from a 
purely civic point of view, because they are unloaded either on government-owned land or private 
property. These may also cause groundwater pollution by percolating to the groundwater table 
thereby affecting the groundwater aquifer. This study was conducted during October-November 
1993 and it brought certain findings such as alkalinity was found to be surpassing the permissible 
limit in most cases, hardness surpasses the permissible limits for drinking water is 79% of the 
surface water samples and 72% of the groundwater samples, sulphate and phosphorus content 
of the groundwater and surface water exceeded the limit. Land use studies and survey of flora 
indicate that the species diversity is poor and now only a few hardy and tolerant plants dominate 
the region (Abbasi&Vinithan, 1993)

2.2 Environmental Policy
Environmental policy is a set of principles and intentions used to guide decision making about 
human management of environmental capital and environmental services (Jane Roberts). Design 
and monitoring and enforcement are two equally important components of environmental policy. 
However, most of the literature on environmental policy deals with the theory of design with very 
little space for monitoring and enforcement aspects as could be seen in a recent survey of the 
subject by Cropper and Oates (1992). Historically the theory of environmental policy has gone 
through three phases. The first is related to the investigation of market failures, and prisoner’s 
dilemma type of problems, the second is about a purely a government solution, and third is that 
of institutional alternatives in which the market plays an important role. The empirical evidence 
for environmental degradation under free-market management in the first phase may be attributed 
to the relatively underdeveloped market institutions to cope with environmental externalities. 
The failure can be attributed to the absence of property rights to environmental resources and 
supporting legal systems. The government solution in the form of direct measures like public 
ownership of environmental resources and use of regulatory measures like command and controls, 
and indirect measures like economic instruments(taxes and marketable permits)has also had a 
history of partial success(Bhattacharya,2001).

The incomplete success of government in the management of the environment may be attributed to 
its non-benevolent behaviour and very high transaction cost. In the final phase, the development 
of legal systems to define and implement property rights to environment and the institution to 
facilitate the participation of people in the management of the environment have helped in the 
development of mined regimes involving markets, government, affected people and polluters. In 
the case of the government solution, use of either command and control or economic instruments 
alone is not practical. In reality, the mixture of command and controls and economic instruments 
has to be used. Monitoring and enforcement is as important as the design of environmental policy. 
The compliance of a source to environmental standards depends on the probability of detection of 
violation and the rate of penalty. Compliance by a source can be increased either by increasing the 



19

monitoring and thereby increasing the probability of detection or by increasing penalty. However, 
there can be resource constraints on the environmental agency to rise monitoring and policy 
constraints tp raise the penalty. Therefore, a combination of both these measures has to be used 
for increasing compliance by a source. In India so far command and control measures are used to 
control industrial pollution. Mixed regimes deals with the problems of management of forests and 
wildlife, and the control of industrial pollution on industrial estates (Bhattacharya, 2001,)

Environmental policy usually aims to prevent, reduce or at least manage better such waste streams. 
Pollution damages the natural environment, but may also affect the amount and quality of the 
inputs available to be used for production. One of the main drivers of environmental policy is the 
effect of pollution on human health. Pollution also affects natural resources such as soil and water, 
reducing their productivity, and requiring significant resources to be spent on their remediation. 
However, reducing the emissions that cause pollution and environmental damage may imply 
diverting resources from production of goods and services demanded by market actors to pollution 
abatement activities, that is, the production of goods and services imposed on market actors. If 
this is the case, there may be a trade-off between providing goods and services to clean up the 
environment and producing economic goods and services requested by pure market considerations.

A widespread starting point in environmental policy is the “polluter pay principle”, implying 
that those who wish to use environment as a dump for their pollution need to buy the “right” to 
do so. The cost of environmental policies ultimately falls on consumers, who face higher prices. 
However, consumers also benefit from environmental policies in the form of improvements to their 
health or improved amenity. Environmental regulation may reduce the productivity of firms in the 
regulated sectors. Over the longer term, the positive impacts on human health-often main driver 
for environmental policy-should have wider economic benefits (europa.eu)

The Kerala Minerals and Metals Ltd,(KMML) is a Kerala Government undertaking engaged in 
mining and processing of beach sand minerals located at Sangaramangalam, Chavara, Kollam 
District, Kerala. The KMML was formed in 1972 by taking over the mining and processing business 
of Ms.FXP minerals which had been mining beach sand since 1932. The company employs about 
350 personnel directly and 950 indirectly for mining and allied activities(NIIST-CSIR,2017).KMML 
a public sector undertaking is the only integrated plant in the world of Titanium chemicals and 
metals and that undertakes mining to manufacture to marketing at one complex(Chandini 2017).

The National Green tribunal report of 2017 states that the status and trend of radioactivity 
impact on health and environment in Chavara black sand area. In an article named “Protecting 
the environment and economic growth: Trade-off or growth-enhancing structural adjustment” 
remarked that most forms of production also generate pollution. That is, on top of the primary 
output produced for the market, they also produce waste, a public bad, in the form of air or water 
pollution, or other forms of liquid or solid waste, which are typically released into the environment 
(air, water, soil), unless waste-management systems have been put in place. In the latter case, these 
systems themselves contribute to economic activity and their value-added centres national accounts 
statistics. However reducing the emission that cause pollution and environment damage may 
imply diverting resources from production of goods and services demanded by market actor(such 
as power steering or air-conditioning in cars) to pollution abatement activities(such as catalytic 
converters), that is, the production of goods and services imposed on market actors. If this is the 
case, there may be a trade-off between providing goods and services to clean up the environment 
and producing economic goods and services requested by pure market considerations.

Environmental policies create costs for industry through by changing the availability and price 
of inputs, such as the non-availability of certain dangerous substances or higher energy prices; 
by placing restrictions and additional burdens on the production process, such as limit values 
for emissions or risk-management provisions to reduce occupational health risks; by affecting the 
availability, performance and price of outputs, such as fuel efficiency of cars, design features to 
facilitate better waste management, or banning or taxing certain products that could be harmful 
for the environment or human health. However, what might be good for the economy might not 
necessarily show up in higher economic growth but “only” in higher welfare. The benefits of 



20

nature of protection, for example, may or may not show up in terms of higher levels of economic 
activity, though the costs will certainly fall on the economy. In such cases, although the pay yield 
benefits for society as a whole, there is trade-off between environmental policy and economic 
growth as measured in national accounts. The aim should then be to ensure that the regulation is 
cost-effective so that it internalises the costs of pollution while minimizing negative economic or 
social implications for the regulated sectors and their customers.

2.3 Literature on KMML
A study on the air quality assessment in the surroundings of KMML industrial area remarked 
that worldwide air pollution is responsible for large numbers of deaths and cases of respiratory 
disease. There are many substances in the air which may impair the health of plants and animals. 
Air pollution arises from both manmade and natural processes. Point sources include major 
industrial facilities like chemical plants, steel mills, oil refineries, and power plants, and non-
industrial stationary equipment like hazardous waste incinerators detailed study was conducted in 
the surroundings of the Chavara industrial area in Kollam district, South India, during the summer 
and winter seasons of the year 2011,to assess the status of air pollutants(TSPM,RPM,SO2,NO2) and 
the air quality of the industrial zone and its surroundings, which are also residential areas. The 
results of the study show that the concentrations of gaseous pollutants, SO2 and NO2 were within 
the national ambient air quality standard limits of Central Pollution Control Board and Ministry of 
Environment and Forests, India. The study stations in the northern, eastern and southern directions 
of the KMML industrial zone may cause different health problems in the residents, especially in 
children and aged people. The air quality index in the study stations was assessed, and the results 
showed that the residential areas surrounding the KMML industrial area have moderate air quality.

The study also says that the surroundings of Chavara industrial area(Panmana and Chavara 
Panchayats) is subject to air pollution problems due to different anthropogenic activities like 
industrial emission from KMML and vehicles passing through the National Highway-47(NH-47). 
Studies conducted by Beena and Jaya (2007) on the pollution stress-related changes in the 
surrounding trees of Chavara industrial area reported changes in physicochemical characteristics 
and air pollution tolerance index of evergreen plants.

A study on water quality assessment of groundwater around the KMML area remarked that clean 
water is one of the most valuable resources in our planet. Increasing disturbance of natural 
landscape due to urban expansion affects water resources and water quality. People around this 
industrial area mainly depend on groundwater resource; particularly the open wells for their 
domestic purposes. Quality of groundwater is deteriorating at a faster pace due to industrial waste 
being discharged into the surrounding area and people in this area suffer from health hazards. 
Quality of drinking water has greater importance and sample water was collected from the open 
wells around the KMML area. Then the main physicochemical and biological analysis of the 
parameters like conductivity, salinity, turbidity, pH, TDS (Total Dissolved Solids), COD(Chemical 
Oxygen Demand), BOD(Biochemical Oxygen Demand) etc were done and found that the sample 
collected from places near KMM are polluted. Hence the use of waters of opens wells and around 
the industrial area may cause health hazards to nearby inhabitants.

A study on the evaluation of soil contamination in the surroundings of KMML industrial area 
states that the study on the physical and chemical characteristics of soil in the selected stations 
of KMML industrial area shows that soils are acidic in nature and the concentration of nutrients 
like organic carbon, organic matter, nitrogen, total phosphorus, sodium in the study stations near 
the industry were less than that of the control soils. The present study revealed that the heavy 
metal concentrations in all the study stations were high compared to the control station. The 
study shows that the soil in the surroundings of the industrial area is contaminated with toxic 
elements than its normal distribution. Heavy metal content in the soils of study stations are in 
order iron>manganese>chromium>zinc>lead>cadmium. The results of the study also show 
that soils in the vicinity of KMML industrial area have been contaminated with heavy metals at 
levels above the background concentration in soil, which may give rise to various health hazards. 
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There should be a provision to measure toxic metals in industrial effluents before dumping. Soil 
pollution is a reality today with as severe repercussions as water and air pollution. Soil pollution 
facts need to be understood, and more importantly, controlled. The effects pollution on soil are 
quite alarming and may cause huge disturbances in the ecological balance and health of living 
creatures on earth.

So many research papers are available related to environmental problems and also the consequences 
of industrial activities. Several studies can be found about the externalities of industries. Here so 
many studies are done related to the externalities of KMML. Also did a research paper on the trade-
off between economic growth and environmental quality.

In that research paper on trade-off between economic growth and environmental quality, they studied 
about how the economic growth is affected as a result of the implementation of environmental 
pollution control measures to ensure environmental quality while involving in industrial activities. 
That study concluded that as increases the implementation of pollution control measures there 
decreases economic growth which means that adoption of pollution control measures incur high 
cost and it affects production and thereby decrease the income and economic growth. There is no 
study taken place regarding the trade-off between economic activity and environmental policy. It 
is trying to find that is it possible to abide by the principles of environmental policy as economic 
activities like industrial production increases. This study intends to fill this research gap.

Environment is a vital factor which ensures the existence of human beings on earth surface. Even 
though the importance of the environment is known, indiscriminate anthropogenic activities 
impact the environment negatively. Environmental degradation is the result of economic activities 
which have been taken by human beings. Major environmental issues that nowadays the present 
generation face are air pollution, water pollution, soil pollution, noise pollution and land pollution. 
As a part of curbing these environmental issues, certain rules and regulations are formed which 
generally known as environmental policy. One of the major causes of environmental degradation 
is industrial activities. KMML is an industrial unit and as the industrial production takes place, 
environmental issues have emerged. There is some literature on the environmental issues of 
industrial production. Studies regarding the air quality, water quality etc of KMML are taken place. 
Through these literatures on the externalities of KMML, it is possible to get a general background 
and condition of this industrial unity.
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CHAPTER – 3

Environmental Policy and  
Economic Activity: An Overview

Human beings are protected by a veil which is called environment and the resources from 
the environment ensure the sustenance of human beings on the earth’s surface. According 
to Kenneth E .Boulding (1971) “Nature has no value unless we count survival as a value; 

only man dares to try to calculate a net worth for the universe, or at least for that part of it which 
is relevant to him”. Though helps to survive on the earth’s surface by providing needy resources 
environment has such a pivotal role among human beings. It is impossible to exist on the surface of 
the earth without the ailment of the environment. Healthy environment is the most prerequisite of 
life. A kind of give and take policy exists between the environment and human beings. Environment 
tries to satisfy the wants of human beings even with this limited resource. So human beings are 
liable to ensure a healthy environment. Unhealthy environment won’t ensure a pleasant life, 
instead of all will suffer. Only in a healthy environment situation, human beings can lead a happy 
life. Otherwise, it will be miserable. Resources from woods, minerals, freshwater from different 
sources such as river, stream etc, fresh air, food, are considered as the boon of environment.

This boon is not of at free of cost. In return, the beneficiary i.e. human beings should ensure the 
protection and existence of those things which get as boon of environment. Environment loves all of 
its children that are human beings. Because of this environment provides all things. But at present 
what is happening? All things are going differently. Human beings just use the environment to 
meet their selfish interest. After squeezing all things what is with the environment, human beings 
throw away the environment. This behaviour of human beings is because of a lack of gratefulness 
on those who helped them. Now the world scenario is entirely changing. It is not as easier to accept 
this change and also even live in this changed situation.

Ancient world provided a particular kind of religious or spiritual sense to the environment and 
even to the resources of the environment. Those people in the ancient world worshipped trees, 
animals etc. Because of this approach, people showed a special kind of attitudes such as respect, 
love etc to the environment. So that they can easily exchange the things that they enjoyed and 
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nothing is exploited. Industrial revolution is considered as a landmark in the life of human beings. 
Industrial Pollution and Capitalism resulted in the emergence of greedy nature among human 
beings instead of what attitude they have towards the environment earlier. Since the industrial 
revolution, the number of industries began to increase and there witnessed a clear shift from the 
traditional sector (agriculture) to the modern sector (industry). Due to the industrial revolution, and 
drastically increased number of industries result in enhancement of environmental concerns. At 
present pollution is a serious concern and specialised agencies of the United Nations are trying to 
address this concern. Present world faces serious environmental concerns such as water pollution, 
land pollution, air pollution etc.

3.1 World: Environmental Problems and Policies
Environmental degradation is one of the largest threat that being looked at in the world today. 
The United Nations International Strategy for Disaster Reduction characterizes environmental 
degradation as the lessening of the limit of the earth to meet social and environmental destinations 
and needs. Environmental degradation is the disintegration of the earth or the deterioration of the 
environment through consumption of assets, for example, air, water, and soil, destruction of the 
environment and the eradication of wildlife. Environment destruction caused by human is a global 
problem, and this is a problem that is ongoing every day. By 2050, the global human population 
is expected to grow by 2 billion people; thereby reaching a level of 9.6 billion people (Living Blue 
Planet 24). The human effects on Earth can be seen in many different ways. The main one is the 
temperature rise, and according to the report Our Changing Climate, global warming that has been 
going on for the past 50 years is primarily due to human activities.

Since 1895, the US average temperature has increased from 1.3° Fahrenheit to 1.9° Fahrenheit with 
most of the increase taken place since around 1970. Our environment is constantly changing. As 
our environment changes, so does the need to become increasingly aware of the problems that 
surround it. With a massive influx of natural disasters, warming and cooling periods, different 
types of weather patterns and much more, people need to be aware of what types of environmental 
problem are the planet is facing. Global warming has become an undisputed fact about our current 
livelihoods; our planet is warming up and we are part of the problem. All across the world, people 
are facing a wealth of new and challenging environmental problems every day. Some of them are 
small and only affect a few ecosystems, but others are drastically changing the landscape of what 
we already know. Undesired human activities are the major reason responsible for this decline in 
natural resources and environmental pollution. Various economic and developmental activities 
taken by human beings for upbringing their life good and smooth now threats their existence. As 
a result of increasing the rate of carbon monoxides, sulphur dioxide, carbon dioxide etc in the air, 
several environmental issues are generated. Among the most important are smog, ozone depletion 
etc. This increase of alien contents such as sulphur dioxide, carbon monoxide etc in the pure air 
is due to vehicular emission, industrial effluents etc. Due to the increase in carbon dioxide, ozone 
(O3) the protector of earth from various radiation rays is now depleted. This ozone depletion 
leads to high temperature and result in the melting of ice. This melting of ice leads to raise the sea 
level. This cyclical process shows the intensity of the devastating impact of various economic and 
developmental activities on the environment.

The increasing concern of world population over these environmental problems led to the 
commencement of several conferences such as Stockholm conference (1972), earth summit (1992), 
Kyoto protocol (1997) etc. Environmental pollution is occurring at a vast around the globe. Today’s 
environmental concerns are generally related to economic production, modern technology, increase 
in population etc. Sustainable Development is a modern concept which prioritizes the needs of 
future generation too. The Paris Agreement in 2015 within the United Nations Convention on 
Climate Change(UNCCC), set long term goal to keep the increase in global average temperature to fall 
below 2°c . People are much tensed about their future in this situation of environmental problems. 
As time goes several summit and conferences are held to address and mitigate the environmental 
consequences. But what happens is on the one hand environmental rules or principle formulate, 
and on the other hand, people increases their economic and developmental activities.
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So many environmental programmes and summits were conducted and formulated rules and 
principles. But the intention of each of these programmes is not yet accomplished. As environmental 
problems increases, people become panic about their existence, but not think about the way 
to reduce these concerns. The economic and developmental activities of people are the major 
contributor to these emerging environmental concerns.

Since the implementation of Millennium Development goals, the UN development agency UNDP 
set 17 goals 2015 called Sustainable Development Goals or Global Goals.

The formal name of Sustainable Development Goals (SDGs) is Transforming Our World: the 
2030 Agenda for Sustainable Development. By 2030 it aims to reach the targets set out in SDGs.
Among those 17 goals, some of them are life on land, good health and well being, clean water and 
sanitation, climate action etc. The accomplishment of these goals depends on the way people live, 
the way they adjust their luxurious life, and their willingness to reduce the accumulation of wealth 
and money through different economic and development activities.

3.2 India: Environmental Problems and Policies
India stands seventh in area and second in population and now sixth in economic power is one of 
the largest and fastest-growing economies in the world(World Bank Report,2018). Rise in industrial 
production is one of the reasons for this growth of the economy. There are many environmental 
issues in India. Air pollution, water pollution, pollution of natural environment, garbage etc are 
the challenges India faces. According to Central Pollution Control Board (CPCB), the air quality 
index in different cities of India is very poor. It means that all people in India inhale contaminated 
air and this too causes several diseases. India has a rich and long history of environmental laws 
dating back to 1970s. Environmental Policy means the principles related to the conservation of 
the environment and also the legislations related to the environment. But To ensure the protection 
of the environment, India has several environmental legislations. But the problem is people’s 
reluctance to adhere to the principles of environmental policy.

India has about two hundred laws dealing with environmental conservation. The first important 
environmental regulation was the Water act of 1974. Another important one is the Air act 
of 1981. Central Pollution Control Board (CPCB) is the authority to ensure the formulation of 
environmental laws and their enforcement. In states, the matters related to environmental 
conservation and environmental legislation is done by State Pollution Control Board (SPCB). Some 
other environmental laws are Wildlife Protection Act of 1972, the Environmental Protection Act of 
1986, Policy Statement for Abatement of Pollution 1992, National Conservation Strategy and Policy 
Statement on Environment and Development 1992, etc. Some other important environmental 
policies which also insist on the reduction of the impact of human activities on the environment 
are National Environmental Policy 2006, National Environmental Policy 2014 etc. Constitution of 
India itself direct people to have a good and healthy environment and the protection of natural 
resources.

Part four of the Indian constitution, Directive Principles of State Policy, Article 48 says “the state 
shall endeavour to protect and improve the environment and to safeguard the forests and wildlife 
of the country”, Article 51-A states that “it shall be the duty of every citizen of India to protect 
and improve the natural environment including forests, lakes, rivers and wildlife and to have 
compassion for living creatures. Since the 1980s, the Supreme Court of India directly engages in 
India’s environmental concerns. Supreme Court of India has a vital role in making environmental 
laws and its legal intervention for the conservation of the environment. Supreme Court pro-
actively directs, formulates, and executes legislation for environmental protection. It is not the 
lack of environmental legislation or policies leads the excessive environmental problems. There 
are abundant laws and legislations to ensure the protection of the environment. There exist a 
discrepancy between environmental legislation and strive of people to adhere to the principles of 
environmental policy.

Indian rivers are highly polluted by the industrial effluents, traditional organic wastes, fertilizers, 
sewage etc. In has been estimated that 3/4th volume of wastewater is generated from municipal 
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sources and industrial waste contribute more than half of the total pollute load. There are 3200 
major industries which are polluting our river. The scientists of the National Environmental 
Engineering Research Institute (NEERI) remarked that 70% of water in India is highly polluted. 
About 200 million litres of industrial effluents are discharged every day into the holy river Ganges. 
The rivers such as Gomati (Uttarpradesh), Hoogly(West Bengal), Dhamodhar(Bihar), in North 
India and Godavari(Andhra Pradesh), Vaigai (Tamil Nadu), Kalu (Maharashtra) in South India are 
highly polluted. Rivers in South India is highly polluted than in North India. This high-level water 
pollution poses health risks and affects the quality of life.

There could be wars over water between nations said by Klaus Topfer, who was a former Under-
Secretary-General of the United Nations (UN). According to him, as the industrial and human waste 
continue to pollute our rivers and other water bodies. India is the world’s six biggest producer of 
CO2. Industrial effluents and vehicular emissions have their share contribution to this. Condition 
of National capital city is very pathetic. Air pollution is very high in Delhi and this contaminated 
air causing several diseases.

Indeed the increasing population and industrial activities are making more stress on land. As our 
economy grows via increasing production and developmental activities, environment is victimizing. 
India’s rapid economic growth is faced by increasing environmental problems. Environmental 
problems in India can be put into three classes.

• Problems arising from the conditions of poverty and underdevelopment

• Problems arising as negative effects of the very process of development

• Problems arising from improper implementation of directives and laws of environmental 
protection

3.3 Kerala: Environmental Problem and Policies
India’s each states face several environmental issues. Kerala popularly known as God’s own 
country too face environmental issues such as water pollution, air pollution, land pollution etc and 
it threats the safety and health conditions of people. Kerala too has industrial pollution and most of 
the rivers in Kerala are polluted due to the discharge of effluents. Chaliyar river is one of the most 
polluted rivers in Kerala. As economic activities like industrial production and developmental 
activities increase via it there intends economic growth result in high-level environmental problems 
and concerns. It results ultimately environmental pollution. It shows that as economic activities 
increase environmental pollution also o increases. To depict this situation a study on industry is 
taken. Through analysing the externalities of KMML the relationship between economic activities 
and environmental policy can be shown.

Kerala State Environmental Policy sets some principles and rules that people should abide while 
engaging different economic and developmental activities for the protection of the environment. 
The vision of environmental policy is to ensure clean air, water, soil and food to the people of Kerala 
and its sustainability for a healthy living condition. The preamble of Kerala State Environmental 
Policy points out that the policy has been designed to suit the specific local conditions of the state 
of Kerala and to help re-orient its development in conformity with environmental perspectives to 
make the development sustainable. And it also states that the policy document provides a framework 
within which conservation and development can be achieved simultaneously to maximize the 
quantity of life for everyone in the State, optimizing the ecological load on the natural systems as 
well as building up the State’s economy while minimizing environmental degradation.

The strategy for industrial development as per State Environmental Policy is to implement the 
proposed and promoted project through least possible damage to the environment. Major actions 
pointed by State Environmental Policy to attain this strategy are insist on the installation of effluent 
and emission treatment plants in the industrial units and mining, Operation of the ‘polluter pays’ 
principle shall be strictly adhered to and punitive measures be taken against those industries who 
exceed permitted standards by charging them with effluent tax and resource tax, ensure setting 
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up and running of industries adhering strictly to the environmental guidelines, common effluents 
storing /treatment facilities in industrial estates, regular monitoring of the quality of the industrial 
effluents, solid and gaseous emissions, and prompt action on complaints by the local people.

3.4 Kerala Minerals and Metals Limited (KMML)
Kerala Minerals and Metals Limited (KMML) is a public sector undertaking of Government of 
Kerala established in 1972 to produce Titanium Dioxide out of Ilmenite, present in the black sand of 
Chavara belt and was commissioned in 1984. The predecessor of the KMML was F.X.Pereira & Sons 
(Travancore) Pvt. Ltd. established in 1932 to separate Ilmenite ore from the black sand. As per the 
extract from the website of the Mining & Geology Department, Government of Kerala, the Chavara 
deposits of black sand are estimated to contain 127.09 million tones (MT) of heavy minerals out of 
an estimated deposit of 1400 million tonnes of black sand. The construction of Titanium Dioxide 
Pigment plant using chloride technology started in 1979. The same was commissioned in1984 as 
the first and only integrated Titanium Dioxide Pigment plant in the world. On 27th December 2011 
former union minister of Defence Shri.A.K.Antony inaugurated country’s first Titanium Sponge 
Plant (TSP) at KMML. Titanium Dioxide (TiO2) and TitaniumSponge are products of KMML.

Figure 3.1 KMML

Source: www.kmml.com

KMML is consisted of mainly three plants called Mineral Separation Plant, Titanium Pigment 
Plant and Titanium Sponge Plant. The process starts from MSP Plant which goes to IB Plant and 
reaches to TP Plant where pigment is produced and from the by-products of this plant goes to TS 
Plant where the titanium sponge is produced. In the MSP Plant there separate Ilmenite from black 
sand and in the IB Plant Ilmenite beneficiation process takes place and in the Pigment Production 
Plant, Titanium Dioxide pigment is produced. Regarding the pollution control measures in one 
of the safety instructions script, KMML states that KMML has an elaborate pollution control 
system concerning both wastewater and air pollutants. The waste water (acidic) from Ilmenite 
Beneficiation Plant (IB Plant), Acid Regeneration Plant(AR Plant) and Pigment production plant 
are sent to the Effluent Neutralisation Plant.

The Effluent Neutralisation Plant consists of a primary neutralisation tank and a secondary 
neutralisation tank. The acid water entering the primary neutralisation tank is treated with the 
spent lime solution from chlorination and oxidation section lime scrubbers. The partly neutralised 
slurry from primary neutralisation tank is then sent to the secondary neutralisation tank where 
it is treated with fresh lime or caustic soda solution. The neutralised slurry from the secondary 
neutralisation tank is pumped to a 2.41 Lakhs metre cube capacity settling pond provided with 
impervious polythene lining at the bottom and sides, where the solids are settled. The clear 
water from the settling pond meeting all specifications stipulated by the Pollution Control Board 
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Authorities is pumped to Arabian Sea. All gaseous effluents from the chlorination, Oxidation, BP 
and ARP units are scrubbed with water /lime or caustic solution to absorb toxic gases, diluted with 
enough quantity of fresh air and then only let out to the atmosphere through tall stacks.

As per the report of National Green Tribunals(NGT) 2013 heavy minerals constitute 79.45 MT of 
ilmenite,5.38 MT of Rutile,4.82 MT of Zircon, 28.72 MT of Sillimanite and 0.82 MT of Monazite. 
It is stated that Ilmenite and Rutile are rich in Titanium which is made use by KMML. There 
other minerals like Zircon and Sillimanite are said to be sold by KMML. The Monazite available 
in KMML black sand is said to contain 57.5% Rare Earth Oxide including 7.96% Thorium Oxide 
stated to find place in US Geological Survey Minerals Year Book 2002. Mineral Monazite is a 
reddish-brown phosphate is radioactive as it contains Thorium and Uranium. The radioactivity 
attributable to Thorium and Uranium in beach sand in India is stated to be 0.32-6.44 and 0.04-
0.74 Becquerel per kilogram (Bq/kg). It is stated that the radioactivity attributable to Thorium and 
Uranium in monazite sand is 322 and 37Bq/kg. Even though the monazite constitutes only 0.82 
MT out of 1400 MT of black sand, if the non-monazite constituents are reduced, the radioactivity 
of Monazite will become more pronounced. The exposure to Thorium has an effect of increasing 
stillbirth and infant mortality.

In fact effluents of the product i.e. acid contained slurry are kept in concrete ponds and KMML 
there are six old open sludge concrete ponds and two new ponds to keep this slurry. Excessive 
extraction of groundwater by tube well is resulted in fall in groundwater level. Various constituent 
minerals like vanadium, manganese, magnesium, iron, silicon, zircon etc other than titanium form 
part of waste discharges in solid, liquid, gaseous form. It is stated that the potential danger of 
constituents of minerals, iron oxide sludge itself is highly hazardous and polluting due to its high 
acidic nature. Though the industry has no individual effluent storage and treatment plant, store 
these effluents such as iron oxide sludge and Effluent Treatment Plant (ETP) sludge in the open 
pond and during the time seepage of these ponds leads to the deterioration of the plant.

Concerning study, the conditions of KMML and its environmental impacts, a general concept of 
the trade-off relationship between economic activity and environmental policy can be derived. 
This trade-off relationship between economic activity and environmental policy can be seen from 
the world experience, Indian experience and Kerala experience too. Environmental problems are 
steadily followed by industrial activities. Industrial activities and its effluents are the driving forces 
to the situation of environmental concern. World society now faces environmental problems which 
arise due to excessive industrial activities. Currently, this research problem has much relevance. 
Because now the environmental problems are increasing alarmingly. Nowadays the number of 
industries is increasing and as production increases growth increases, but the environment and its 
resources are deteriorated. This growing environmental pollution and resource depletion means 
violation of environmental policy. Because environmental policy mainly insists to reduce the rate 
of environmental pollution and resource depletion while engaging in different economic activities 
including industrial production.It is same in the case of KMML too.

Environment is a veil which protects human beings and helps to sustain on the Earth’s surface. 
Environment has got deterioration over the period due to the excessive anthropogenic activities and 
it leads to environmental degradation. Here the level and intensity of environmental degradation 
of India and Kerala are considered. Several steps are taken by the International agencies, Central 
Government and State Government over the period to curb the level of environmental problems. 
The specialised agencies of the United Nations play a pivotal role in proposing, implementing 
and executing the environmental policy to control Environmental issues. Environmental policies 
such as the National Environmental Policy of 2006, Kerala State Environment Policy of 2009 are 
important and it stands for the protection and safeguard of the environment. Environmental Policy 
is a medium through which the protection of the environment is ensured. Industrial production is 
an important component of economic activity.KMML is an industrial unit which produces Titanium 
Dioxide and Titanium Pigment. Here the major units of KMML, its production process, effluent 
discharging and types of sand mineral are considered. Through this chapter, the background of the 
study area i.e. KMML industrial unit is completely obtained.
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CHAPTER- 4

Trade Off Between Environmental 
Policy and Economic Activity

Trade off is a situation of dilemma in which one side is beneficial in one hand and at the 
same time other side is also beneficial. In this situation, one side is not able to give up for 
the sake of keeping the other side. Here in the case of relationship between environmental 

policy and economic activity, both of them are required. Economic activities which include 
production, distribution and consumption is a very essential component which determines 
the growth and progress of economy. Environmental policy is designed to reduce the negative 
effect of these economic activities taken by human beings. Industrial production is also a part 
of production segment of economic activities. So in order to curb the negative externalities of 
industrial production, environmental policy is introduced. By analysing the negative and positive 
externalities of the industrial unit i.e. here it is KMML, this trade off is understood.

Though KMML units are situated in Panmana Panchayath of Chavara, the present analysis is 
based on the data collected from the households of Panmana Grama Panchayat and the officials 
from KMML.60 households are randomly selected from different wards situated around KMML 
in the Panchayat and in order to understand the production process of KMML, there did have an 
interaction with 3 officials of the industry. That officials clearly explained about the production 
process and effluent treatment mechanism of the company, importance of KMML’s products in 
daily life, role of KMML in raising Kerala’s income, activities followed by the company as a part of 
Corporate Social Responsibility (CSR) .

4.1 Panmana Panchayat-Profile
Panmana is a village in Chavara block panjayath in Kollam. It was formed in 1953. Total area of 
this Panchayat is 16.85Km².Total population is 45,722 and the population density is 995.Total male 
population is 22,918 and total female population is 22,804.Sex ratio of the Panchayat is 995 and 
literacy rate is 89.91%.
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Figure 4.1 Panmana Panchayat

 Source: lsgkerala.gov.in.

Panmana Grama Panchayat is consisted of 23 wards. They are given below

Table 4.1 Wards in Panmana Grama Panchayat

Kollaga Chola Mullakkathil Kalari

Vadakkumthala Kolam Manayil Mekkad

Panayannarkavu Chitoor Maveli Ponmana

Chambakadavu Theroorkara Pidappalli Panmana

Parambilmukk Kuttivattom Nadavathari Vadakkumthalamekku

Kannankulangara Vettakukk Vadakkumthali

(Source: lsgkerala.gov.in).

Here the primary data is collected from the households of four wards such as Kalari, Chitoor, 
Panmana and Mekkad. These selected four wards are mostly affected by the effluents of the 
industrial unit KMML. 60 Households are randomly selected from the four wards of Panmana 
Panchayat. 

4.2 Household Profile
Sixty households are randomly selected from four wards of Panmana Panchayat such as Chitoor, 
Mekkad, Panmana and Ponmana which is nearer to the company. Details regarding the households 
are given below.

Table 4.2 Wards and Number of Households

Wards Number of Households

Ponmana 15

Panmana 15

Mekkad 15

Chitoor 15

Source: Primary Data



30

Here 41.6 percent of people have been residing where for more than 15 years.21.6 percent of 
people have been residing where for less than 15 years and 20 percent of people have been residing 
where for less than 10 years.16.6 percent of people have been residing for less than 5 years. Here 
there is a trend of people to give their house for rent and shifted to other place. From the field it is 
observed that no one is ready to buy the property which lies near to the industrial area. 

Figure 4.2 Place of Inheritance (Years)

Source: Primary Data

4.3 Negative Externalities of KMML
Being a production unit, KMML discharges effluents that arise at the time of the production of 
Titanium Dioxide. These discharging effluents become one of the causes of occurring pollution 
such as water pollution, land pollution, air pollution and also health and safety issues.

4.3.1 Air Pollution

Industrial effluent becomes one of the causes of air pollution. While producing Titanium Dioxide, 
KMML discharges fume which has the content of chlorine. This discharging fume results the 
pollution of air.100% of residents viewed that they feel suffocation while they inhale. Hundred per 
cent of residents also argued that they feel smell from the discharging fume and also believed this 
inhaling problem is due to the fume.76.6% of people pointed out that their family members have 
respiratory problems. They said that this chlorine gas is often opened in night and sleeping is so 
difficult due to bad smell.

Table 4.3 Air Pollution

Components Yes No

Suffocation while inhaling 60(100%) -

Family members have respiratory problems 46(76.6%) 14(23.3%)

Smell from discharging fume 60(100%) -

Inhaling problem due to fume 60(100%) -

Source: Primary Data

4.3.1.1 Plastic Disposal

Plastic is one of the non- degradable wastes that arise in every family and it is one of the toxic 
pollutants. Regarding the plastic disposal of household, Here 78.33 percent of people argued that 
they burn the plastic waste that arises in their home. Only 21.6 percent of people argued that they 
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reuse the plastic waste that arises in their home. Plastic burning in household also becomes a 
reason for air pollution.

Figure 4.3 Plastic Disposal

Source: Primary Data

By discharging effluents from the company causes the contamination of water.100 percent of 
people argued that there occur changes in the colour, hardness, and taste of the water in the 
selected areas.100 percent of people also argued that they don’t use water from their land even after 
purification and it doesn’t use for cooking, washing. Even though company provide water through 
pipe, residents are suspicious on the purity and cleanliness of the distributing water. They argued 
that this polluted water doesn’t use for household purposes.100% of people argued that water 
pollution in their land is due to the discharging effluents from the company.

Table 4.4 Water Pollution

Components Yes No

Changes in hardness 60(100%) -

Changes in colour 60(100%) -

Use water for cooking, washing etc  - 60(100%)

Use water after purification  - 60(100%)

Water pollution due to industry 60(100%)

Use of polluted water for any purpose  - 60(100%)

Changes in the taste 60(100%)  -

Water ensuring by the company 60(100%)  -

Source : Primary Data

4.3.2.1 Sources of Water

Because of the polluted water in their ponds and wells 100% of people depend tap water as their 
source of water. Water is provided by KMML in some intervals and this water is only available 
in tap for a few hours in a day. People also get water in their tap through Jalanidhi Programme. 
Jalanidhi programme of Kerala Rural Water Supply and Sanitation agency is an important player in 
rural water supply and sanitation sector of the state.KMML has stated that it is supplying water to 
public by laying about 55 KM long pipeline in Mekkad, Chitoor, Panmana, Kolam and Kalari wards 
in Panmana Panchayath and Thottin Vadakku ward and part of Kovilthottam ward of Chavara 
Panchayath.It is evident from the observation that KMML discharges toxic wastes to nearby areas 
and it negatively affects the ground water supply.
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4.3.2.2 Water Borne Diseases

About 43.3% of people in selected households are affected with serious skin diseases. Other water 
borne diseases like typhoid, Cholera, Diarrhoea, Cancer etc also reported in this area. Skin allergy 
is the major problem and they viewed this disease as a non curable disease. It is observed that 
because of this skin allergy, colour of skin is completely changed.

Figure 4.4 Water Borne Diseases

Source: Primary Data

Figure 4.5 Skin Allergy

Source: Hindu News Paper 2014.

4.3.3 Land Pollution

It is observed that due to the discharging effluents from the company purity of soil is completely 
deteriorated and it adversely affects the growth of vegetation in that land.100% of people argued 
that there is changes in vegetation nature, growth of vegetation, and changes in the colour of 
soil.60% of people argued that they can’t walk without foot wear in their land. 

Table 4.5 Land Pollution

Components Yes No

Changes in the colour of soil 60(100%) -

Walk without foot wear 36(60%) 24(40%)

Changes in the growth of vegetation 60(100%) -

Changes in vegetation nature 60(100%) -

Source:Primary Data



33

Figure 4.6 Polluted Land

Source: secondary data-Hindu News Paper 2014.

4.3.4 Health and Safety

Always industrial activities lead certain health issues and safety risks. This company also poses 
some health issues and safety risks.63.3 percent of people argues that they often visit hospital. 
While 100 percent of people argue that their life style has changed a lot which means because 
of having several diseases their food style and even consumption pattern too has changed. They 
has stated that inhabitation in this area is not safe. And they also argue that environment is not 
favourable of sustaining life in this area. Only a healthy life brings people happy or otherwise they 
will be miserable with diseases. This is the condition people who are residing around KMML. 
They are not happy because they are not healthy and at least one person of a family is a victim of 
industrial pollution. They argue that their health and security are at risk.

Figure 4.7 Healths and Safety

Source: Primary Data

4.3.4.1 Health Expenditure

Regarding the ability of people to meet health expenditure, 53.3 percent of people strongly agreed 
that they are unable to meet health expenditures and 33.3 percent of people agreed that they are 
unable to meet their health expenditure. But only 13.3 percent of argued they can meet their health 
expenditure. This inability of people to meet health expenditure shows that they are very poor. 
Majority of the population is not able to meet this extra expenditure on different health issues they 
have that get through the after effects of industrial activities. Even though free medical camp is 
conducted by KMML continuously at the nearest library, people said that it is not that much good 
to address their health issues.
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Figure: 4.8 Health Expenditure

Source: Primary Data

4. 4 Effluent Treatment of KMML
As per the reports of National Green Tribunal, effluent treatment in the plant is poor. In that 
report says that wastes generated from the plant are iron oxide sludge and Effluent Treatment Plant 
(ETP) sludge and which are stored in a vast unroofed ponds called old ponds. The old ponds are 
provided with a number of vertical PVC pipes from below the base to above the pond top to release 
the ground water. The PVC pipes have started falling resulting in number of holes in the base with 
the result the liquid portion of Iron Oxide Sludge and ETP slurry started draining into the ground 
polluting the soil and the ground water. During rainy season more pollutants are dissolved and 
carried down to the ground and ground water to far away areas. As Kollam has an average rainfall 
of 2.6 metre per year,the rain water falling over the old ponds of nearly 5 hectare area results 
in generation of 130 million litres of polluted water per year spreading downward and outward 
containing the ground water. 

The Government has also made it clear that it was going to establish a Common Treatment 
Storage and Disposal Facility(CTSDF).Accordingly the state of Kerala has nominated Kerala State 
Industrial Development Corporation(KSIDC) as Nodal Agency to constitute a special purpose 
vehicle “Kerala Enviro Infrastructure Limited” in public-private partnership mode buying 50 acres 
land at Ambalamedu, Eranakulam from Fertilizers and Chemicals Travancore Limited(FACT) and 
securing a grant of Rs.2crores from Government of India under a Tripartite Agreement.

4.5 Positive Externalities of KMML
KMML, one of the profit making enterprises running under Government, is the successor of 
F.X Perira and Sons (Travancore) Ltd taken over by State in 1956 and converted as a limited 
company in1972.Titanium Dioxide Pigment and Titanium Sponge are the products of Ilmenite 
mineral that is available from the beach sand of Chavara coast. Titanium Dioxide Pigment Plant 
was commissioned in 1984 and it is the first and only integrated Titanium Dioxide plant in the 
world. Today with over 2000 employees and a range of products, KMML has become part and 
parcel of local and international life. In 2011 there inaugurated country’s first Titanium Sponge 
Plant (TSP) at KMML. With the inauguration of TSP, India became the 7th country in the world 
having the technology for producing Titanium Sponge, which is a raw material for titanium metal. 
Thus KMML has become a strategic supplier of country’s present requirements of Titanium for 
its prestigious space missions. Present production capacity of titanium dioxide pigment unit is 
40,000 tonnes per annum. Titanium sponge is an ideal material for aircraft manufacture. KMML 
has a vital role in the strategic areas of India such as aircraft, space, defence etc. In fact KMML has 
an association with DRDO (Defence and Research Development Organization) and ISRO (Indian 
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Space Research Organization).The materials titanium sponge is also used in nuclear reactors and 
to make dental implants and artificial bones. KMML has a strategic importance in our country 
because its products are mainly used in the fields of space, defence, aircraft etc (www.kmml.com).

Figure 4.9 Ten Years Financial Highlights

Source: Primary Data

In this figure series 1 shows income of KMML receives from production and sale of titanium 
products and series 2 shows expenditure of KMML.

Table 4.6 Ten Years Financial Highlights

Years Income (Rs in Lakhs) Expenditure(Rs in Lakhs )

2006-07 34311.02 31231.42

2007-08 31127.58 29177.86

2008-09 40679.26 35090.45

2009-10 48748.45 38237.89

2010-11 55986.08 48268.18

2011-12 66386.16 48913.89

2012-13 60897.69 50967.31

2013-14 61826.49 57217.82

2014-15 56334.67 55761.09

2015-16 59749.34 55242.05

Source secondary data:www.kmml.com.

This ten years data of income and expenditure shows that every year income receives from 
production and sale is greater than the expenditure. It shows a surplus trend. KMML provides Rs 
119 crore every year to the State. Being a profit-making Government enterprise, major objectives of 
KMML are optimum utilisation of mineral wealth found along the sea coast of Kollam- Alappuzha 
districts, large scale generation of employment in the state in general and overall growth and 
development of the local area in particular and the state in general.

This titanium dioxide pigment sells in the market under the brand name KEMOX and there are 
six grade of titanium dioxide pigment is churned out by KMML such as KEMOX 822, KEMOX 
802, KEMOX 808, KEMOX RC 800, KEMOX RC 800 PG, KEMOX RC 813. The company has a 
monopolistic nature in Titanium Dioxide Pigment industry in India.

Being Titanium dioxide pigment and sponge are the inevitable components of so many day-to-day 
items, it is not a possible action to reduce the production in KMML.KMML can be regarded as the 
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backbone of Kerala State Government’s revenue, it generates many employment opportunities and 
also ensure maximum utilization of natural resources in which is blessed with wide varieties of 
precious and useful minerals from Neendakara to Kayamkulam.

KMML industrial unit has both positive externalities and negative externalities. As production 
increases the income and growth of the state and country increases. But the negative externality 
is the deterioration of environmental resources and health problem of residents. Effluents from 
KMML, a public sector unit, are polluting water resources, degrading the environment, and posing 
a public health hazard. Indiscriminate dumping of effluents results in the existence of people who 
reside around the factory area so miserable. KMML, one of the few profit-making public sector 
units in Kerala uses the Chloride route technology to recover titanium dioxide from Ilmenite ore. 
Both flora and fauna around the factory area is badly affected. The factory, according to the study, 
has seven tube wells with depth ranging from 100m to 200m. The average groundwater withdrawal 
through these tube wells is 10 lakh litre a day. This alarming level groundwater extraction invites 
seawater intrusion into the aquifers. Effluents from the factory area are considered as one of the 
foremost cause of health problems of people who live around the factory area.

Effluents from KMML are a serious concern and it makes some environmental issues. To protect 
the environment, it is not possible to reduce production in the factory. Because its products have 
that much importance in our country. If reduce production in the plant to reduce environment 
pollution and environmental concerns, it will adversely affect the growth of the economy. 
There exist a trade-off between environmental policy and economic activities. As the industrial 
production takes place in KMML, through analyzing the externalities of KMML, this trade-off 
relationship between environmental policy and economic activity can be found. So by studying 
the externalities of KMML, it is possible to make a general concept which means applicable to all 
industries regarding this trade-off relationship. Industrial Production, one of the economic activities 
and environmental policy are the two sides of the same coin. Here as the industrial production in 
the industrial unit takes place, the subsequent effluent will also be generated. As the production 
increases the rate of discharging effluent will also be increased. Increase in the production rate 
means the enhancement of the economy’s growth. KMML is such an important industrial unit in 
the country and the role of its products such as Titanium Dioxide and Titanium Sponge Iron is very 
vital. If the production of these products increases, it means a good income will be reached to the 
hands of the Indian Economy. But on the other hand, as production increases, generating effluents 
such as Iron Oxide Sludge and Effluent Treatment Plant slurry will increase and it will adversely 
affect the surroundings. The surroundings of KMML is faced with the negative externalities of the 
production. Those people who are living there for long years ago can experience the intensity of 
discharging effluents. Now the indiscriminate effluent discharging make the vicinity of KMML a 
vulnerable region of diseases such as cancer, skin allergy, asthma etc.

The increase in production and thereby increase in revenue means that the intensity of negative 
externalities such as air pollution, water pollution and land pollution is enhancing by the 
indiscriminate discharging of effluents. In this situation, environmental policy can’t be upheld. 
One of the rules and regulations of the State Environment Policy is to reduce the level of generating 
effluent. But in the case of increasing industrial production, as production increases effluent 
discharging also increases and thereby can’t follow the rules of environmental policy. Ten years 
financial highlights show the positive externalities, i.e, increase in production and thereby increase 
in revenue. But this increase in production is followed by increasing negative externalities such 
as air pollution, water pollution and land pollution. So there become fail to abide by the rule of 
environmental policy of reducing negative externalities. The positive externality of the industrial 
unit is followed by some negative externalities and as a result, the environmental policy is violated. 
It shows the trade-off between environmental policy and economic activities where industrial 
production is an economic activity. Even here take industrial production as the economic activity 
for study, this concept of trade-off is general and applicable to other economic activities.
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CHAPTER-5

Findings and Conclusion

Man is a social animal as said by Aristotle is engaged in different economic activities and 
those economic activities have consisted of production, distribution, consumption etc. 
Major resultant of these economic activities is environmental issues especially different 

types of pollution such as air pollution, water pollution, land pollution and health and safety issues. 
To abridge the impact of different economic activities, Government issues rules and regulations 
which is particularly known as environmental policy. Every industry is instructed to follow these 
rules and regulations. Industrial production is such an economic activity which results in some 
environmental issues and industries have the responsibility to abide by the rules and regulations 
stated in the environmental policy. As the industrial production increases both the violation of 
environmental regulations and the rise in industrial output happen simultaneously. This study is 
intended to find out this trade-off relation between environmental policy and economic activity 
specifically industrial production. Here it is intended to find this trade-off relationship concerning 
an industry namely KMML.

KMML (Kerala Minerals and Metals Limited) is a Government-owned company formed in 1972 
by taking over the mining and processing business of M/S FXP minerals located, which had been 
mining beach sand since 1932. Coastal areas of Kerala are flourished different mineral deposits. 
i.e Kerala is blessed with rich and extensive mineral deposits. The mineral deposits stretch along 
the sea coast between Neendakara and Kayamkulam, a track generally known as Chavara coast. 
This deposits stretch up to a distance of 18KM along the coastal strip and having a depth of 8m. 
This coastal area is rich in mineral deposits as Monazite, Ilmenite, Rutile and Zircon. Ilmenite is 
the major raw material of KMML. Titanium Dioxide Pigment and Titanium Sponge are products 
of KMML which is produced by Titanium Pigment Plant (TP plant) and Titanium Sponge Plant 
(TS plant) respectively. By directly engaging in the process of mineral separation and thereby 
producing the synthetic Rutile pigment and titanium sponge, KMML plays such a decisive role 
in meeting the need for domestic and international. Titanium pigment is mainly two types. They 
are synthetic Rutile and Anatase. Here finest quality titanium dioxide is synthetic Rutile pigment.

Kerala is blessed with this abundant natural resource of mineral deposit commonly called “Chavara 
deposit”. Titanium Pigment Plant was formed in 1984 and Titanium Sponge Plant was formed in 
2011. Products of KMML have such an importance in day to day life and also in nations’ strategic 
fields too such as space, atomic energy, nuclear energy etc. Products of KMML have customers not 
only from the domestic level but from the international level too. Every human activity is obliged 
to ensure the sustainability of nature and natural resources.
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This obligation to ensure the sustainability of nature and natural resources is assigned by 
environmental policy. Environmental policy is a set of rules and regulations that insist to follow 
while engaging in different economic activities. Kerala Environmental policy of 2009 insist that 
industrial activities should cause least possible damage to the environment, effective pollution 
control and reduction of wastes, reduce the intensity of water pollution, air pollution and land 
and installation of efficient effluent treatment plant. Hereby analyzing the case of KMML, there 
understood that every economic activity it may be production, consumption, exchange has both 
negative and positive externalities. Negative externalities are those activities which affect other 
party negatively and positive externalities are those activities which affect other party favourably. 
Here in the case of KMML, which is one of the important producers of Titanium Dioxide has 
both positive and negative externalities. Positive externalities are optimum utilisation of available 
natural resources and thereby increase national output and income, generation of employment 
opportunities etc. Negative externalities are environmental pollution such as water pollution, land 
pollution, and air pollution and health and security issues.

Here to analyze the trade-off between environmental policy and economic activity, there studied 
the externality of the industrial unit and its checked the success of KMML in following the inscribed 
environmental policy. Even though having the positive externalities, the existing excessive negative 
externalities and increasing industrial growth shows the trade-off relationship.

5.1 Findings
Regarding the major findings from the analysis of industrial externalities and implementation of 
environmental policy, Effluent treatment in KMML is not functioning properly. Iron Oxide sludge 
and Effluent Treatment Plant sludge are the wastes come out from the production process. Both 
this sludge is acidic and simply it can’t be dumped anywhere. As per the National Green Tribunal 
Report KMML is being the largest producer of hazardous waste in Kerala. Therefore to store this 
sludge vast unroofed pond is established. During the early time, there were six open sludge pond. 
Since 2008 because of filled old ponds, new two concrete open sludge ponds are constructed. Old 
open sludge pond is now a threat for that person who resides around the factory area. Because 
during the time of heavy rain, there is a seepage of this slurry from open sludge and it leads to the 
deterioration of surroundings. Due to the inefficient management of effluent mechanism, slurry 
overflows from ponds into neighbourhood and contaminate wells of residents. This slurry overflows 
causes land pollution and soil contamination. As the Production increases rate of effluents from 
the plant also increases which may be in the form of chlorine fume and acidic slurry. The officials 
of KMML argued that newly established sludge pond is capable to store the waste properly and 
it is constructed based on Central Pollution Control Board. But from the field observation, there 
found that people are badly affected with the overflow of effluent from the KMML and now they 
are striving to come out from this.

Households who are living around the industry completely depend on tap water provided by the 
company and also from the Jalanidhi Project of the Government. Other water resources such as 
pond and well are completely polluted. It shows the complete deterioration of the natural resources, 
i.e. water resources. During early time, people in this Panchayath used well water and houses have 
well and now water in the well is not good to use. Residents of the Panchayath said that because 
of polluted water in well, they avoid water consumption from their land and circumstances 
compelled them to depend on the limited tap water. Whole wards from Panchayath are benefited 
from the Jalanidhi project. Jalanidhi is a world bank assisted Kerala Rural Water Supply Project for 
sustained delivery of adequate quantity of water and sanitation services in rural areas. Early times 
Jalanidhi was confined only in four districts of Kerala such as Malappuram, Kozhikode, Thrissur 
and Palakkad. Now it is implemented in all districts of the state.KMML provides water at an interval 
time in a day. So people used to store water and use it for basic need. During the time of functions 
like marriage, housewarming and other ceremonies they inform KMML and request to extend the 
time of water supply. It is evident from the field that many people in the area lack access to safe 
drinking water, as it is important for public health. By inhaling the discharging fume which has 
chlorine content leads the respiratory problems and suffocation. Regarding the disposal of plastic, 
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the majority of the households argued that they burn plastics. So along with the discharging of 
fume from the industrial plant, this plastic burning also becomes a reason for respiratory problems 
faced by households around the industrial area. And also the polluted water and soil causes skin 
allergy. It is observed that changes in colour, taste and hardness of water and soil contamination in 
these selected areas negatively affects the trees and plants particularly agriculture or production.

Overflow of effluents to the land of resident leads to soil contamination. This contaminated soil 
causes skin allergy on leg and other parts of the body. Black fume discharged from the plant causes 
suffocation and difficulties in breathing and because of these they always close the windows and 
doors of their home. It shows the right of people to have fresh air is denied because of the activities 
of the industrial unit. Majority of the population is not able to meet health expenditure. Weekly 
under the guidance of KMML, a medical camp takes place in the local library and people argued 
that they get the same medicine and ointment for all diseases. Residents also said that regarding 
land taking process KMML is cheating them. By giving fewer prices, their land is undertaken by 
the industrial unit. Required price of land is not given by KMML. Regarding the production and 
sales, income and expenditure, every year KMML shows an outstanding performance. Hereby 
analysing 10 years financial highlights there understand that every year there has a surplus trend 
between income and expenditure. As the industrial activities increase income increases than 
expenditure. And the environment and natural resources get highly polluted and health and safety 
risks increases which show the violation of environmental policy. Environmental policy inscribes 
some rules and regulations, but as income increases via production leads to more pollution and 
security risks which shows the clear cut violation of what is inscribed in the environmental policy.

As production increases, pollution increases which means the violation of environmental policy. 
To abide by the rules and regulation of environmental policy, no production unit tries to reduce 
production.This shows the trade-off relationship. Hereby considering an economic activity, i.e. 
industrial production of KMML there shows trade-off relation between environmental policy and 
economic activity. As industrial production increases, more environmental issues arise and the 
violation of environmental policy has occurred. To reduce environmental issues, no production 
entities become ready to reduce their production. Whatever the economic activity taken by an 
economic agent will not be reduced to follow the environmental policy and as the rate of economic 
activity increases, environmental policy gets highly violated. If an economic activity which acts 
compatible with environmental policy, there will arise the deficiency to meet the actual want and 
always economic activity will not be compatible with the environmental policy.

KMML argue that new ponds are built since 2008 based on the rules and guidance of Central 
Pollution Control Board and they also use the facilities of special purpose vehicle “Kerala Enviro 
Infrastructure Limited(KEIL) at Ambalamedu, Ernakulam where there is a Common Treatment 
Storage and Disposal facility. Lack of maintaining individual storage and disposal facility exists 
there and regarding it Government argues that there is no adequate fund for it. KMML always argue 
that they keep “social corporate responsibility” by arranging medical camp and ensuring drinking 
water to people. It is not functioning properly. Regarding water supply, people are very suspicious 
regarding the quality of water. Regarding the medical camp, one of the respondents who said to 
me that even they give ointment, the hole of the ointment tube is very big and it can only be used 
for three or four days. It shows even in the name of social corporate responsibility, malpractices 
are taking place. Environmental policy inscribes the proper effluent treatment mechanism. But 
here Government failed to check out whether the rules and regulations of environmental policy 
is followed by KMML. In fact, because of the Government’s failure, residents became the victims 
of the negative consequences of the industrial unit. Overflow of effluent from the old open sludge 
pond causes harmful consequences.

It shows that as industrial production increases the rate of discharging effluents increases and it 
causes environmental problems and leads the violations of rules and regulations insisted by the 
environmental policy. As production increases the rate of water pollution, land pollution and air 
pollution increases. Here in the case of KMML. To reduce environmental pollution by following 
environmental policy, it is not possible to cut down the production. Because of KMML titanium 



40

dioxide plant, India stands 7th in the production titanium pigment. Here the negative externalities 
of KMML shows there is a severe curtailing of environmental policy. As production increases 
the importance of environmental policy reduces an increase in the production doesn’t follow 
the inscribed rules and regulation. It shows a kind trade-off between environmental policy and 
economic activity.ie to maintain one thing other thing can’t be abandoned.

As a regulator and monitor, Government should check whether the rules and regulations of 
environmental policy are followed by the industrial unit. As the negative externalities arise in 
KMML there is a market failure which means the products of KMML doesn’t internalise the cost of 
these negative externalities created by KMML. So to solve this Governmental intervention is vital. 
As economic and developmental activities take place, negative consequences on the environment 
emerge. Here as production, economic activity increases the rate of water, land and air pollution 
increases and it shows the curtailment of rules of regulations insisted in the environmental policy. 
As production takes place there arise negative externalities and it is not possible to reduce or avoid 
the rate of production to decrease the level of negative externalities. Here in the case of KMML 
as production increases the level of effluents such as iron oxide and ETP sludge increases and its 
overflow affect the residents and natural resources. Here KMML production can’t be reduced for 
steadily reducing externalities. That is as production increases the level of pollution increases and 
the importance of environmental policy diminishes. It shows a trade-off between environmental 
policy and economic activity.

Environmental policy and economic activity are the relevant concepts which allow thinking 
differently and critically. Economic activities are very vital for human being to sustain and lead a 
standard life. Production, consumption and distribution are the major economic activities taken by 
human beings. Even though these economic activities are necessary to sustain and lead a good life, 
its impact on the environment is very severe. As a remedy to reduce the impact of these economic 
activities, environmental policy is devised. Environmental policy is a set of rules and regulations 
which has devised to safeguard the environment from the negative impacts of economic activities. 
Even though environmental policy is devised; its effectiveness is depended on how much the 
negative effects of economic activities are curbed. Production is a part of economic activities and 
industrial production is a segment of production. By studying the industrial unit KMML, where 
one of the economic activities i.e. industrial production taking place, the relationship between 
environmental policy and economic activity is studied. It shows that there is a trade-off relationship 
between environmental policy and economic activity. Here in the case of taking industrial 
production as the economic activity, it has showed that as industrial production increases the 
more effluent is discharged and thereby environmental policy is violated.

5.2 Suggestions
Based on the observation and analysis following suggestions are put forth. It is not a possibility 
to reduce production. So the possible way is to compensate the people who face the negative 
externalities in a right and proper manner. Proper effluent treatment mechanism is required. Based 
on the instruction of experts and recognised institutions, a sustainable mechanism for effluent 
treatment should be established. Regular monitoring from the side of Government is necessary to 
check whether the industrial unit follow or not follow the rules and regulations insisted on the 
environmental policy. Government intervention to be strengthened to address the issues of residents 
such as health, sanitation, clean drinking water and they should be compensated properly. Assure 
uninterrupted, clean and regular water supply and as water from the land is completely polluted, 
tap water given by Jalanidhi and KMML are sources of water they have. Excessive extraction of 
groundwater through tube well by the industry for the production process should be stopped and 
must be shifted to alternative water sources. To reduce the rate of negative externalities, “polluter 
pay principle” as insisted in the state environmental policy should be implemented in all industrial 
units and proper monitoring should be conducted under Government regularly. For the conduct 
and monitoring of the polluter pay mechanism, an administrative body should be implemented. 
Measures for the protection of environmental resources should be taken from Governmental side.
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APPENDIX: I

Interview Schedule

Trade Off Between Environmental Policy and Economic Activity: A Study On Kerala Minerals 
and Metals L

Sample space: Four wards of Panmana Panchayath in Kollam district 

Ward: 

House No:

Name of the house:

Name of the Respondent:

Family Details

 Name Age Educational qualification  Job Daily income

For the questions put a tick mark () against your opinion

1. How long you are here?

 Less than 5 years  less than 10 years  less than 15 years  More than 15 years 

2. Do you often visit in hospital?

 yes No

3. Is any one of your family employed in KMML?

 Yes  No

4. Is there any changes in the hardness of water?

 Yes  No 

5. Is there any changes in the colour of water?

 Yes  No 

6. Do you use water from your land for cooking, washing,bathing etc

 Yes  No 

7. Do you use water in home after purification?

 Yes  No

8. Do you believe water pollution in your land is due to the industry?

 Yes  No

9. Do you use the polluted water for any purposes?

 Yes  No 

10. Is there any changes in the taste of water?

 Yes  No
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11. What is the major source of water?

 Well  tap  pond  others 

12. What is the major water borne disease your family faced with?

 Skin allergy cholera typhoid others

13. Do the industry ensure the accessibility of water?

 Yes  No

14. Is the colour of soil in your land changed?

 Yes  No

15. Do you cultivate in your land?

 Yes  No 

16. Do you walk in your land without foot wear?

 Yes  No 

17. Do any changes in the growth and nature of vegetation in your land?

 Yes No

18. Do you feel suffocation while you are inhaling air?

 Yes  No

19. Is your family members faced with any respiratory problems?

 Yes  No 

20. Do you feel smell from the discharging fume?

 Yes  No 

21. Do you believe that the inhaling problem is due to fume?

 Yes  No 

22. How do you dispose plastic in your home?

 Give to recycling unit  burn  reuse others

23. Completely aware about the quality of air that inhale 

 Strongly agree agree  strongly disagree disagree 

24. Unable to meet the daily health expenditure

 Strongly agree agree  strongly disagree disagree 

25. Environment around is not favourable to sustain life

 Strongly agree agree  strongly disagree  disagree 

26. Life style of the family change a lot

 Strongly agree agree strongly disagree disagree 

27. Inhabitation in this area is not safe 

 Strongly agree agree  strongly disagree disagree 

Free to answer
28. What is the response of state Government to this pathetic situation?

29. How do KMML respond to this condition?
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