Bachelor of Arts (Honours) in
Economics
DSE-4
ENVIRONMENTAL ECONOMICS

Block - 1
Economy and Environment
UNIT -1 NATURE AND SCOPE OF ENVIRONMENTAL ECONOMICS
UNIT - 2 SERIOUS ENVIRONMENTAL PROBLEMS OF DEVELOPING
COUNTRIES

UNIT - 3 AIR POLLUTION,WATER POLLUTION AND
DEFORESTATION

UNIT-4

GLOBAL ENVIRONMENTAL PROBLEMS, TRADE AND
ENVIRONMENT

UNIT-5 MONTREAL AND OTHER PROTOCOLS

The Course follows the UGC prescribed syllabus for BA(Honours)
Economics Under Choice Based Credit System (CBCS).

Course Writer

Course Editor

Dr. Monaj Kumar Sahoo

Ms. Gita Devi Gupta

Professor of Economics
Nalanda Institute of Technology
Bhubaneswar

Academic Consultant, Economics
Odisha State Open University
Sambalpur

Programme Coordinator
Dr. Ashish Dash
Academic Consultant, Economics
Odisha State Open University,
Sambalpur

Material Production
Dr. Manas Ranjan Pujari
Registrar
Odisha State Open University, Sambalpur
(CC) OSOU, September 2021. Media and International Communication is
made available under a Creative Commons Attribution-ShareAlike 4.0
http://creativecommons.org/licences/by-sa/4.0

Printed by:

UNIT-1 NATURE AND SCOPE OF ENVIRONMENTAL
ECONOMICS
Structure:
1.0 Learning Objectives
1.1Introduction
1.2 Meaning and Definition of Environmental Economics
1.3 Relationship Between the Economy & Environment
1.4 The Nature of Environmental Economics
1.5 Scope of Environmental Economics
1.6 Pollution of Environment as an Economic Problem
1.7 Conclusion
1.8 Let Us Sum Up
1.9 Model Questions
1.10 Keywords
1.11 Answers to Model Questions
1.12 References
1.13 Textbooks
1.14 References Books

Odisha State Open University, Sambalpur

Page 1

1.0 LEARNING OBJECTIVES

After studying this unit, the learners shall be able to understand


Meaning and Definition of Environmental Economics



Relationship Between the Economy & Environment



The Nature and scope of Environmental Economics



Pollution of Environment as an Economic Problem

1.1 INTRODUCTION
The environmental economics is primarily responsible for the impact of economic
activities on the environment and its impact on individual businesses, industries and the
economy as a whole. Economists have developed economic and environmental models
to describe different types of economic activity and its external factors. Herman Edward
Daly is the father of environmental economics. The areas presented by Daly show a stable
economy, sustainable economic growth and non-economic growth. The development of
the current green economy in the 1960s has led to increased pollution and public
awareness in Western countries about the environment and its importance to our lives.
Economists have noted that in order for the economy to thrive, the economic system must
take into account the use of natural resources, as we have already stated, so that natural
resources cannot be depleted and used by the environment as a source of waste.
Environmentalists see nature as a type of natural money that can be used to support life,
services and other services that cannot be provided with man-made money. These natural
resources include ecological systems, natural resources, biodiversity, land, and other
factors. The development of the natural economy in the 1970s began to emerge as a
neoclassical paradigm. Overall, this approach to environmental management addresses
issues of misuse of resources, management of public resources and market failure. The
natural economy is therefore considered to be the development of a neoclassical
paradigm.
Odisha State Open University, Sambalpur
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1.2

DEFINITION AND

MEANING

OF

ENVIRONMENTAL

ECONOMICS
According to Charles Kolstad, the best distinction between natural economics and
resource economy is the static and dynamic issues related to the natural world. The
environmental economy raises questions about the excessive production of pollutants by
the market (or inadequate protection of the environment due to market failures).
According to D.V. Pearce, environmental economics presents economic analysis of
environmental issues such as pollution, the use of renewable and non-renewable natural
resources, the protection of biodiversity and natural resources, and the selection of
policies to achieve environmental goals.
The environmental economics is an economic component of environmental issues.
Environmental economics is an economic sector that studies the economic outcomes of
global environmental policies. It focuses on the efficient allocation of natural resources
and how other environmental policies deal with environmental damage such as air
pollution, water quality, toxic substances, solid waste and global warming. An
environmental economy is a dynamic process that results from the harm caused by
economic activity and the pursuit of sustainable development. The environmental
economy relies on a neoclassical approach that addresses many issues such as the
inefficient allocation of natural resources, harmful external resources, market failures,
and public asset management. Environmental economy is the economic sector
responsible for environmental and economic relations. Ecologists study the economics of
both aspects of natural resources, their exploitation and use, and the impact of polluting
products on the ecosystem. The environmental economics is a part of the economy which
focuses on the rational benefits for people by choosing to use the limited resources of our
natural environment.
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1.3

RELATIONSHIP

BETWEEN

THE

ECONOMY

AND

ENVIRONMENT
Environmental conflict and the concepts of economics are frequently expressed.
Sometimes economists appear completely unaware to the environment. Focusing on
profit maximisation seems justified the serious consequences of economy’s desire for
greater and faster achievement through efficiency. As the manufacturers are producing
products everyday can damage our environment f proper mechanism are not followed.
So, environmentalists and the state should formulate policies for better outcomes those
affected. Environment provides land, air, water, natural resources, coal, oil, minerals and
forest for the development of the economy in return sinks pollution and waste form the
economy. So, the relation between economy and environment is complementary.

1.4 THE NATURE OF ENVIRONMENTAL ECONOMICS
The natural economy is seen as a good and common science. It also covers the minor and
major aspects of various pollution problems.
a) Positive and Normative Concepts:
Environmental economics is the work of scientific theories and the general application of
social economics. When we study the relationship between cause and effect, it involves
a positive aspect. For example, the laws of thermodynamics apply equally to economic
processes.
“Environmental degradation is the result of human misconduct or immorality. For
example, the reason why people pollute the environment is because they lack the moral
strength and ability to avoid harmful environmental behaviour. If this is true, this is a way
to find people stopping pollution means raising the standard of environmental behaviour
in society”. That’s why; Field appeals this concept as an approach to morality of
environmental issues.
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b) A Micro and Macro Aspects Study:
Economists such as Pigou, Nordhaus and Hoteling have developed their own models of
individual companies and natural resources. Therefore, it covers the main and most
important aspects of the pollution problem. There are many examples of micro and
macro aspects of current environmental problems.
We often look at the overcrowded markets, industrial centres and even residential areas
in a city like Delhi. We do not have enough fresh air in these areas. Its solution is to plan
at a lower level. On the other hand, when the pollution problem affects the entire
economy, it includes rising temperature is a macro factor in environmental planning. The
natural economy is more sensitive to microeconomics than macroeconomics. It focuses
heavily on how people do it and ultimately affect the environment. It is about institutional
economic and transformational change mechanisms to measure the impact of the
environment and human aspirations and the ecosystem.
c) The Static and Dynamic Approach:
Classical and neoclassical economists used a static and dynamic approach to nature. They
have used the welfare economics method as a static approach to environment but focused
on minerals, forests, water resources and fossil fuels etc. in a dynamic approach to
environment.
d) As a Science of Society:
The environmental economics is responsible for the economic and management aspects
of pollution and natural resources. It interacts between people and their environment. It
investigates the effects of pollution on people and promotes the proper use of domestic
resources to enhance public welfare or reduce public spending. The environmental
economics includes, but is not limited to, the environment. For example, environment
related to man-made and social or culture can be a part of the environmental economics.
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1.5 SCOPE OF ENVIRONMENTAL ECONOMICS

To achieve the goal of maintaining balance between economic development and
environmental quality, environmentalists must explore various socio-economic
measures to reduce land pollution and improve human quality of life. This policy was
strengthened by the publication of Frontiers to Growth Report.

a) Analysis of Economy and Environment:
The environmental economy is primarily concerned with the environmental impact of
economic activity and its impact on individual businesses, industries, and the economy
as a whole. Economists have developed economic and environmental models to explain
the different types of economic activity and its external effects. For example, the content
rating model and the Leontief reduction model define these external ones.
b) Stock flow and Dynamic Analysis:
The mainstream economy is heavily focused on on-going market behavioural problems.
But the management of environment and the issues that are related to resources are
volatile. In addition, natural resources have a stock such as forests, minerals, and oil are
depleted and replenished. Therefore, environmental issues are an inevitable part of the
stock -flow dimension.
c) Social Welfare Approach:
Environmental economics has emerged as a discipline to solve environmental problems
as part of economic prosperity. The social structure includes rare resources and market
failures due to property rights and behavioural factors of various pollution problems. It
therefore proposes the best ways to solve environmental problems.
d) Appropriate and Hygienic Technology:
Currently, pollution is caused by the misuse of existing technologies and the failure to
develop better ones. Environmentalists adhere to appropriate and hygienic technology
that ensures efficient use of natural resources and energy, and protects the environment.
e) Environmental Values:
Environmental issues mainly related to resources. Neoclassical economists have analysed
from different grounds about the rational use of a variety of resources, such as forests,
Odisha State Open University, Sambalpur
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fossil fuels, water and fisheries with environmental values. In fact, natural values are an
economic asset. It is important for communities to maintain their scarce resources for
efficiency and economic benefits.

f) Issues of International Cooperation:
There are many international issues, such as crossing borders, unwanted items and shared
goods that require international cooperation between nations. Adequate amounts of toxic
waste produced at home and hazardous goods exported to many countries have many
negative consequences.
Many countries around the world want the same environmental standards and laws for
all nations. Other issues relate to internationally distributed resources, especially forest
land and river water etc.
g) Policy of Conservation:
The long-term foundations of the ecological economy lie in the conservation economy,
which often emphasizes the impact of economic activity on the need for production and
energy resources. It proposes the best strategy for the rational use of natural resources.
h) Basis for multi-disciplinary Study:
Environmental economics is a multidisciplinary study. It covers the integration of many
different fields such as natural sciences, ecology, biology, ethics, and general economics.
Therefore, the scope of environmental economics is very vast.

1.6 POLLUTION OF ENVIRONMENT AS AN ECONOMIC PROBLEM
Pollution of environment is an economic problem because it requires us to select and
resolve conflicts of interest. This is an economic problem because resources use ways to
reduce pollution. In addition, it reduces the value of some of the resources available to
the community.
Pollution means that shortages are a problem in terms of waste disposal. The big problem
with choosing how to use the rare resources for community needs. Market power will
help define these rare resources in a very logical way. The need and balance to provide
natural quality will be kept in balance.
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Because resources are limited, they cannot be used to produce all kinds of goods at once.
Therefore, if they are to be used to produce one thing, they will have to be excluded
from other things. The problem with choosing modern society is whether the
environment will be maintained or whether there will be an increase in industrial
production (i.e.cars). It creates a conflict of interest between potential business speakers
and potential losers.
The issue of externalities plays an important part of environmental quality. External
effects of industrial production can affect the quality of the environment. Therefore, the
complete allocation of resources is an economic problem to externalities.
One of the goals of environmental quality is to reduce productive activities that contribute
to social costs in society. Human activities have a huge impact on the environment in
terms of resource utilization and waste disposal. The extent to which economic conditions
are affected is the extent to which environmental abuses affect the use of resources and
waste generation. More exploitation means more pollution.
Pollution is described as an economic problem in Figure 1.

It is assumed that the economy produces two sets of goods, a combination (M), which is
the sum of all available goods and services, and secondly, a product of environmental
quality, which also indicates a certain reduction in output. The ME curve represents the
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production limit that defines trade between economic activity and pollution reduction.
If the economy moves from point S to point A in the ME curve, it means more
productivity with increased economic activity without carbon emissions. On the other
hand, if the economy moves from point S to point B in the ME curve, it means further
reduction of gas emissions without lowering the level of economic activity (L) because
point S and point B are in the same direction.
In this regard, Ian Hodge concludes, “We will learn that environmental preferences are
influenced by similar factors in other areas of the economy. Our perceptions about
environmental quality change (like all prices) depend on supply and demand factors: how
much space is provided for specific purposes and how much is needed. "The capacity to
supply (production) and demand (essential for clean environment) and market tools used
by the state is therefore important issues in environmental policy.
Economic growth may affect the quality of the environment in a variety of contexts. As
the economy grows, the level of the environment can grow. For example, additional
income provides money for social services. Thanks to these services, people can spend
extra money on protection. Second, the environment may deteriorate at first, but it may
improve as the growth rate increases. Third, environmental levels may decline as growth
rates increase.

1.7 CONCLUSION
According to the suggestion of S. Baker in order to develop the analysis of economy
environment interactions, it is necessary to apply the latest and valid information in the
field of natural and ecological sciences for a more systematic analysis of environmental
economics.
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1.8 LET US SUM UP
The environmental economics is primarily concerned with the environmental impact of
economic activity and its impact on individual businesses, industries, and the economy
as a whole. Environmental economics is an economic component related to
environmental issues. Environmental economics is an economic discipline that studies
the economic implications of global environmental policies. It focuses on the effective
allocation of natural resources and how other environmental policies deal with
environmental damage such as air pollution, water quality, toxic substances, solid waste
and global warming. Pollution of environment is an economic problem because it requires
us to select and resolve conflicts of interest. This is an economic problem because
resources use ways to reduce pollution. In addition, it reduces the value of some of the
resources available to the community. Finally, to develop the analysis of economy
environment interactions, it is necessary to apply the latest and valid information in the
field of natural and ecological sciences for a more systematic analysis of environmental
economics.

1.9 MODEL QUESTIONS
1. Define environmental economics. (Short Question)
2. Explain the nature and scope of environmental economics? (Long Question)
3. Explain the relation between economy and environment. (Long Question)
4. “Pollution of environment as an economic problem”-Explain the statement. (Long
Question)

1.10 KEYWORDS
Environmental economics - Environmental economics is an economic discipline that
studies the economic implications of global environmental policies.
Microeconomics- It refers to the study of individual. It means individual demand, supply,
saving, consumption, income etc.
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Macroeconomics- It refers to the study of the whole economy. It deals with aggregate
demand and aggregate supply, national income, GDP, inflation etc.

1.11 ANSWERS TO MODEL QUESTIONS
Ans to Q1- Environmental economics is an economic discipline that studies the economic
implications of global environmental policies. It focuses on the effective allocation of
natural resources and how other environmental policies deal with environmental damage
such as air pollution, water quality, toxic substances, solid waste and global warming.
Ans to Q2- Page no 4 to 7.
Ans to Q3 -Page no 4.
Ans to Q4- Page No 7-9.
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2.0 LEARNING OBJECTIVES

After studying this unit, the learners shall be able to understand


Relationship between Environment and Economy



Environmental Problems



Causes of Poor Environmental Quality in Developing Countries



The inevitability of Pollution in Developing Countries



Developed countries versus Developing countries: Who pollutes more?

2.1. INTRODUCTION
The health of the environment plays an important role in daily life. All over the world,
we are constantly making wise decisions about how to protect the environment. Ongoing
changes in the Earth's climate are exacerbating the environmental challenges we face.
Development-related environmental challenges have led to many scientific discoveries
and innovations in technology and social organization, sometimes development efforts
lead to environmental degradation, economic and social stability, and human suffering.
The main environmental problems involved in the development process are explained
below in the comprehensive system of the relationship between the human system and
the ecosystem.

2.2 RELATIONSHIP BETWEEN ENVIRONMENT AND ECONOMY
Traditionally, a developed economy assumes that social welfare depends on the flow of
consumer goods and services to its citizens. With the approach of science and technology
and his work, man transforms natural resources into products and services for production
or consumption. After production or consumption, the products are thrown into the
environment in the form of waste. In such economic processes, where natural resources
either in the form of biotic and/or abiotic - are converted into economic products, and
with their subsequent use, no basic components of the substance and energy are lost.
However, each biotic or abiotic resource has an orderly structure. It is these ordered
Odisha State Open University, Sambalpur
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attributes that allow the resource to provide a useful service or perform the required
function. In every use of the resources, its design loses its consistency. The severity of
the disorder is called entropy. In the circular movement from the natural resource to the
economy and from the economy to the natural pool, energy foundations and resources
assist the individual as they move up the entropy gradient.

2.3 ENVIRONMENTAL PROBLEMS
The following Environmental Problems are faced by developing countries in the present
day. These are discussed below.
(a) Land degradation – Presently, many developing countries are facing the serious
problem of degrading the productive capacity of lands. This may be due to natural reasons
such as climate change, but it is more closely related to activities of humans such as
sustainable farming practices and forest management activities. The loss of productive
capacity can lead to food and water scarcity, loss of income, disputes over resources, and
environmental degradation. For example, the African economy has suffered land
degradation as a result of the overuse of pesticides. Land degradation and poverty are
closely interrelated. As a result, the land becomes further depleted and the poverty cycle
is continued.

(b) Desertification: It is also a new kind of soil degradation where the partially arid land
becomes a desert, losing water, vegetation, and wildlife. This is due to several factors
including climate change and human activities. Desertification, especially in sub-Saharan
Africa, contributes directly to water scarcity, famine, food shortages, migration, and
conflict.

(c) Climate change: Climate change is closely related to an increase in greenhouse
gases. Floods, Drought, and warm temperatures destroy habitats, aggravate food crops,
lessen plant, sea, and animal species, and result in an increase in disease rates. The
climate change problem is common in all the countries and the conditions of poor
countries which are suffering from poverty are facing more challenges. These countries
lose their natural source of resources, shelter, food, and fuel, so their poverty increases.
So it is the biggest challenge for the management of resources, to protect themselves
Odisha State Open University, Sambalpur
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poor countries from the adverse effect of climate change. The global community has
reacted to a growing crisis caused by climate change by promising to reduce greenhouse
gases.

(d) Water and Air Pollution: Water and air pollution, toxic soils which are caused by
heavy metals and nitrates, plastics, toxic substances and burning of fossil fuels, gases
from industries, industrial waste, oil spills, acid rain, etc. are endangering the
environment.
(e) Global Warming
Global warming cause’s greenhouse gas emissions from human activities, leading to
rising temperatures, melting glaciers, rising sea levels, floods, etc.
(f) Overcrowding
Presently, in developing countries, the world is facing a scarcity of nutrients, food
supplements, water, and fuel to counteract the growing global population. With the use
of massive fertilizers, insecticides, and pesticides in agriculture for more production, we
are causing extensive damage to the environment.
(g) Waste disposal
With the increase in industrialization, most of the wastes are produced and dumped into
the sea. Similarly, nuclear, electronic, and plastic waste is very dangerous for the
environment.
(h) Sea acidification
The increase in human carbon dioxide causes an increase in acidity in the oceans, which
has a detrimental effect on marine life.
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(i) Loss of biodiversity
Human activities cause the extinction of species and habitats. This creates inequality in
natural processes such as pollination and puts the ecosystem at risk - especially through
the destruction of coral reefs.
(j) Deforestation
Cutting of trees to open up residential, commercial, and industrial projects leads to less
production of oxygen, and further affects rainfall and temperature.
(k) Ozone Layer Depletion
The chlorofluorocarbons (CFCs) in the air cause a hole in the ozone layer. As the ozone
layer depletes UV radiation comes to the earth creating harmful effects on the
environment.
(l) Acid rain
Acid rain causes atmospheric pollutants such as sulfur dioxide and nitrogen oxides that
adversely affect humans, aquatic species, and wildlife.
(m) Public health issues
Currently, the lack of clean water is one of the major environmental challenges for the
earth. Air pollution also causes problems such as respiratory and heart disease in human
beings.
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2.4 CAUSES OF POOR ENVIRONMENTAL QUALITY IN
DEVELOPING COUNTRIES
High costs of improvement, Low-income levels, political factors undermining efficient
policymaking, and market failures all explain the prevalence of pollution in developing
countries. The reasons are discussed below.
1. Low Levels of Income: poor, generally spends their major part of the income on
consumption needs. The immediate need for food often outweighs the long-run benefits that
an individual gets from her efforts to reducing pollution. This is because; the environment is
a public good. So, these benefits are usually delayed and they also are shared by others.
Further, the benefits of higher consumption are large and immediate. So, there are no benefits
for next.
2. High Costs of Improvement: Cost of environmental improvements often due to weak
policy design, poor implementation, and enforcement among other factors.
3. Faulty Policymaking: Corruption and favouring certain groups may cause worthwhile
investments in environmental quality to go unmade and may cause policy paralysis.
4. Market Failures: Several factors including ill-defined property rights and poor access to
credit, also distort the costs of improvements to environmental quality, especially in
developing countries. For example, unavailability of loans to a family or business refrain
them from make promising investments in environmental quality that would pay off in the
future. Similarly, weak property rights give owners less incentive to make long-run
investments (e.g. planting trees or installing energy-saving technologies)
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2.5 THE INEVITABILITY OF POLLUTION IN DEVELOPING
COUNTRIES
The inevitability of pollution in developing countries has been demonstrated by the
Environmental Kuznets Curve (EKC). The EKC is a hypothesized relationship between
environmental pollution/degradation and income per capita. According to the theory,
environmental pollution and degradation increase in the early stages of economic growth,
get to a peak point, and reverse in such a way that the environment improves at highincome levels. This is based on the fact that developing countries desire industrialization
and economic growth and tend to consume more cheap energy. There is also a need for
developing countries to build roads and rail tracks and develop massive infrastructure to
promote economic growth. Such activities that are required at the take-off stage of
economic development are substantially energy-intensive.

The fig-1 shows the environmental Kuznets curve. In the early stages of economic growth
(pre-industrial economics), pollution emissions increase and environmental quality
decline, but beyond some level of per capita income the trend reverses, so that at highincome levels, economic growth leads to environmental improvement (post-industrial
economics). This implies that environmental impacts or emissions per capita are an
inverted U-shaped function of per capita income. Fig. 1 shows an example of an
Odisha State Open University, Sambalpur
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estimated EKC. The EKC is named after Simon Kuznets who proposed that income
inequality first rises and then falls as economic development proceeds.
Causes of Environmental Kuznets curve
1. Empirical evidence of declining pollution levels with economic growth: Studies
found that higher economic growth in the US-led to increased use of cars, but at
the same time – due to regulation, levels of air pollution (in particular sulphur
dioxide levels declined).
2. Spare income with growth: With higher rates of economic growth, people have
more discretionary income after paying for necessities; therefore, they are more
amenable to paying higher prices in return for better environmental standards.
3. Focus on living standards as opposed to real GDP: Traditional economic theory
concentrates on increasing real GDP and rates of economic growth. But there is a
growing awareness the link between economic growth and living standards can
be weak. Focusing on living standards can become politically popular.
4. Improved technology: The primary driving force behind long-term economic
growth is improved technology and higher productivity. With higher productivity,
we can see a higher output, with less raw materials used. For example, since the
1950s, the technology of car use has significantly improved fuel efficiency. In the
1950s, many cars had very low miles per gallon. In recent years, car
manufacturers have made strides in reducing fuel consumption and have started
to develop hybrid technology.
5. Solar and renewable energy: A good example of how improved technology has
reduced the potential for environmental damage is the progress in solar
technology. In recent years, the cost of solar energy has significantly fallen –
raising the prospect of clean technology.
6. De-industrialization: Initially, economic development leads to shifting from
farming to manufacturing. This leads to greater environmental degradation.
However, increased productivity and rising real incomes see a third shift from the
industrial to the service sector. An economy like the UK has seen industrialisation
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shrink as a share of the economy. The service sector usually has a lower
environmental impact than manufacturing.
7. Role of government regulation: Economic growth and development usually see
a growth in the size of government as a share of GDP. The government can
implement taxes and regulations in an attempt to solve environmental
externalities which harm health and living standards.
8. Diminishing marginal utility of income: Rising income has a diminishing
marginal utility. The benefit from your first Rs10, 000 annual incomes is very
high. But, if income rises from Rs90, 000- Rs100, 000 the gain is very limited in
comparison. Having a very high salary is of little consolation if you live with
environmental degradation (e.g. congestion, pollution, and ill health). Therefore
a rational person who is seeing rising incomes will begin to place greater stress
on improving other aspects of living standards.
Criticisms of Kuznets Environmental Curve
1. Empirical evidence is mixed: There is no guarantee that economic growth will
see a decline in pollutants.
2. Pollution is not simply a function of income, but many factors. For example,
the effectiveness of government regulation, the development of the economy, and
population levels.
3. Growth leads to greater resource use: Some economists argue that there is a
degree of reduced environmental degradation post-industrialisation. But, if the
economy continues to expand, then inevitably some resources will continue to be
used in greater measure. There is no guarantee that long-term levels of
environmental degradation will continue to fall.
4. Countries with the highest GDP have the highest levels of CO2 emission: For
example, the US has CO2 emissions of 17.564 tonnes per capita. Ethiopia has by
comparison 0.075 tonnes per capita. China’s CO2 emissions have increased from
1,500 million tonnes in 1981 to 8,000 million tonnes in 2009.
5. Global pollution: Many developed economies have seen a reduction in industry
and growth in the service sector, but they are still importing goods from
Odisha State Open University, Sambalpur
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developing countries. In that sense, they are exporting environmental
degradation. Pollution may reduce in the UK and US, but countries that export
to these countries are seeing higher levels of environmental degradation. One
example is deforestation. Higher-income countries tend to stop the process of
deforestation, but at the same time, they still import meat and furniture from
countries that are creating farmland out of forests.

The link between levels of income and environmental degradation is quite weak. It is
possible economic growth will be compatible with an improved environment, but it
requires a very deliberate set of policies and a willingness to produce energy and goods
in the most environmentally friendly way.

2.6

DEVELOPED

COUNTRIES

VERSUS

DEVELOPING

COUNTRIES: WHO POLLUTES MORE?
The developed countries consume more global energy and contribute more to global
emissions than developing countries causing global inequity in energy consumption in
the world and the developing countries contribute to reducing the global carbon emission.
Developing countries are responsible for 63 percent of current carbon emissions. Of the
7 million deaths worldwide, 3.8 million are the result of indoor air pollution, most of
which occur in low- to middle-income countries. This is due to inefficient cooking,
heating, and lighting practices that use kerosene and solid fuels such as wood, crop
wastes, charcoal, coal, and dung.
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2.7 CONCLUSION

The developing countries in their quest for economic development and poverty reduction
are expected to put economic growth, energy for all, and industrialization at the forefront
of their goals before considering environmental issues. Therefore, compelling developing
countries like those in Sub-Saharan Africa and South Asia to pursue environmental goals,
particularly reduction in CO2 emissions, will require substantial economic, technological
and financial support from developed countries and the international community to
compensate for the economic losses associated with reducing pollution.

Our environment has many problems that we need to overcome, and many of them seem
to get worse over time, leading to real environmental problems. In addition, the Canadian
International Development Agency (CIDA) works with many NGOs to help developing
countries to overcome environmental challenges while developing their economies. For
example, in Ghana, CIDA supports a stored grain-saving project by releasing Griffon
European egg-eating beetles, larvae, and caterpillars. In the wild, the number of beetles is
increasing, which reduces the need for pesticides. Therefore, it is becoming increasingly
important to raise awareness of these issues and possible steps that can be taken to reduce
their negative impact.

2.8 LET US SUM UP
The main environmental problems involved in the development process are land
degradation, climate change, desertification, ozone layer depletion, acid rain
deforestation etc. The inevitability of pollution in developing countries has been
demonstrated by the Environmental Kuznets Curve (EKC). The EKC is a hypothesized
relationship between environmental pollution/degradation and income per capita. The
developed countries consume more global energy and contribute more to global
emissions than developing countries causing global inequity in energy consumption in
the world and the developing countries contribute to reducing the global carbon emission.
High costs of improvement, Low-income levels, political factors undermining efficient
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policymaking, and market failures are the causes for the prevalence of pollution in
developing countries. Therefore, it is becoming increasingly important to raise
awareness of these issues and possible steps that can be taken to reduce their negative
impact.
2.9 MODEL QUESTIONS

Q1.Briefly explain the relationship between environment and economy. (Short
Question)
Q2.What is Environmental Kuznets curve? (Short Question)
Q3.Who is polluting more developed countries or developing countries? (Short
Question)
Q4.Crtically explains why there is inevitability of pollution in developing countries
with the help of environmental kuznet curve? (Long Question)
Q5.What are the causes of poor environmental quality in developing countries? (Long
Question)

2.10 KEYWORDS
Environmental kuznets curve- The Environmental kuznets curve is a hypothesized
relationship between environmental pollution/degradation and income per capita.

Desertification- It is also a new kind of soil degradation where the partially arid land
becomes a desert, losing water, vegetation, and wildlife.
Deforestation - Cutting of trees to open up residential, commercial, and industrial projects
leads to less production of oxygen, and further affects rainfall and temperature.
Ozone Layer Depletion - The chlorofluorocarbons (CFCs) in the air cause a hole in the
ozone layer. As the ozone layer depletes UV radiation comes to the earth creating harmful
effects on the environment.
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Acid rain- Acid rain causes atmospheric pollutants such as sulfur dioxide and nitrogen
oxides that adversely affect humans, aquatic species, and wildlife.

2.11 ANSWERS TO MODEL QUESTIONS
Q1. See page no 14-15
Q2. The environmental Kuznets curve is a hypothesized relationship between
environmental pollution/degradation and income per capita.
Q3. See page no-22
Q4. See page no 19-22
Q5. See page no 18-19
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3.0 LEARNING OBJECTIVES

After studying this unit, the learners shall be able to understand


Meaning, Types, Sources, Cause, Disastrous and solution of Air Pollution.



Water Pollution: Meaning and Definition, types, sources, causes, effects
and preservation.



Deforestation: Meaning & Definition, Causes, Effects and Solution.

3.1 MEANING OF AIR POLLUTION
Air pollution which is very critical for the environment is a mixture of solid particles and
gases in the air. Automotive gas, chemicals from industrial plants, dust, pollen and grains
can be set up as particles. Ozone gas is a major cause of urban pollution. When ozone
causes pollution, it is also called smog. Some pollutants are toxic. There are six pollutants
that cause air pollution. These are: carbon monoxide, lead, nitrogen oxides, depleted
ozone, pollutants (known as dust matter) and sulfur oxide. Air pollution refers to the
release of pollutants into the atmosphere - harmful substances that are harmful to human
health and the planet Earth. According to the World Health Organization (WHO), about
seven million people worldwide die each year as a result of air pollution. Nine out of ten
people breathe more air than the WHO pollution guidelines, and people in low- and
middle-income countries suffer. In the United States, the Clean Air Act, enacted in 1970,
empowers the US Environmental Protection Agency (EPA) to protect public health by
regulating emissions.
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3.2 TYPES OF AIR POLLUTION
Polluted air is a different source of disease, health, and environmental problems. These
features are described below.
Buying the cause of air pollution, many categories can do whatever they can. Air
pollutants can be divided into two categories: invisible pollution and visible pollution.
You can see the visible air pollution, as the name suggests. The smoke you see above the
city is an example of visible pollution. Invisible pollutants are also invisible, but they are
usually deadly. Good examples of invisible air pollution are colored dioxide, carbon
monoxide and oxides of oxides.
It can be divided into first and second pollutants, if we enter the industry. Initial air
pollution may be caused by one source or another. The resulting discharge can be
classified as a specific contamination. An example of serious pollution is sulfur dioxide
emitted by factories. Dirty devil is caused by synthesizers and reactions to old toxins.
Cigarette smoking is the development of old pollutants by attracting other old
contaminants. The following points are discussed additionally in detail on types of air
pollution.
i) Smoke and Dust
These are the two most common types of air pollution. Smoke (sometimes called flat
ozone) occurs when fossil fuels are exposed to sunlight. Black carbon (also known as
particle matter) contains small amounts of chemicals, soil, smoke, dust or allergens and
in the form of gases or solid particles that are carried in the atmosphere. The source of
smoke and dust are the same. Walke says "they both come from cars and trucks,
industries, lighting industry, electric cars, engines, usually anything that sells fuel, such
as coal, gas or gas."
Smoke can irritate the throat and damage the lungs, especially the lungs of children,
adults, and those who exercise or exercise outside. Worse for people with asthma or
allergies: these contaminants can increase symptoms and cause asthma attacks. Small
Odisha State Open University, Sambalpur

Page 29

doses of lead, whether in a gas or solid form, are very dangerous as they can penetrate
the lungs and blood, causing bronchitis, heart attacks and even death. In 2019, a group
of concerned scientists found that Asian Americans had 34% black exposure more than
other Americans. Exposure rates are 24 percent higher for black people; 23 percent
higher in Latinos. In 2020, the T.H. Chan School of Public Health at Harvard reported
that COVID-19-related death rates were higher in the regions where dust pollution was
peak in comparison to low-grade regions.
ii) Dangerous Atmospheric Pollution
Many air pollutants cause serious health risks and can sometimes be fatal even in small
amounts. About 200 of them are legal; mercury, lead, dioxins and benzene are some of
the most common. According to Walke, "this is also common when burning gas or coal,
burning or - in the case of benzene - in oil." Benzene, classified by EPA
(Eicosapentaenoic acid) as a carcinogen, can cause temporary irritation of the eyes, skin
and lungs, as well as chronic blood problems. Dioxins, commonly found in food but also
in small amounts in the air, can damage the liver in a short time and damage the immune
system, nervous system and endocrine system, and reproductive function. Mercury
attacks the central nervous system. In large doses, health can damage children's brains
and kidneys, and minor exposure can affect children's IQ and learning ability.
Another component of toxic compounds, polycyclic aromatic hydrocarbons (PAHs), is a
product of traffic congestion and smoke. In many cases, they are linked to eye pressure
in the lungs, blood and liver and even cancer. In another study, children exposed to PAH
during pregnancy showed a slower rate of brain activity and symptoms of attention deficit
hyperactivity disorder (ADHD).

iii) Greenhouse Gases
Due to global warming and air pollution, warmer climate leads to warmer climates,
deteriorating weather, heat-related deaths and the spread of infectious diseases. In 2018,
carbon dioxide accounted for 81% of greenhouse gas emissions in the country, while
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methane accounted for 10%. Carbon dioxide is derived from natural fuels and methane
comes from natural and industrial sources, including large amounts of oil and gas.
According to Walke, "it emits a lot of carbon dioxide, but methane is highly volatile, so
it is very harmful." Another class of greenhouse gases, hydrofluorocarbons (HFCs), is
thousands of times more potent than carbon dioxide in their thermal conductivity. In
October 2016, more than 140 countries reached an agreement to reduce the use of these
chemicals - which are present in the ice - and to produce more raw products over time.
iv) Pollen and Fungi
Pollen and fungi are pollutants that are affected by climate change. Pollen is getting worse
due to climate change. Field and laboratory research shows that pollen producing plants
produce more pollen when we increase the volume of carbon dioxide. According to
Knowlton, "climate change also contributes to pollen production, and some studies are
beginning to suggest that ragweed pollen itself may be healthy." If so, most people will
have runny nose, fever, sore eyes, and other symptoms.

3.3 SOURCES OF AIR POLLUTION
When we try to study the sources of air pollution, we often make a list of activities and
reports that produce pollutants. There are two types of sources, such as natural and manmade sources.
3.3.1 Natural sources
Natural sources of pollution include airborne dust from areas with little or no gases,
carbon dioxide emissions, human respiration, and methane from cattle during digestion,
oxygen from plants during photosynthesis).
Smoke from a series of inflammable substances, volcanic eruptions, emission of polluted
gases, etc. are a list of natural sources of pollution.
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3.3.2 Human made sources
Considering the role of humans in air pollution, it can be divided into:
a) Internal sources of pollution
b) External sources of pollution
In low- and middle-income countries, natural oils such as fossil fuels, coal and wood are
ineffective or open stoves pose many health risks. These include carbon monoxide,
methane, particulate matter (PM), polyaromatic hydrocarbons (PAHs) and volatile
organic compounds (VOCs). Replacement lamps with light bulbs also emit many fine
particles and other harmful substances. 3.8 million people die as a result of cooking
smoke every year.
b) External sources of pollution
External sources of pollution include automobiles, agriculture / waste disposal, industry,
power generation and heating. Smoking plays a vital role. It comes from different types
of fire, for example in biomass, industry, automobiles, coal plants, etc. Waste generated
methane, which is harmful in many ways. Reagents also produce harmful gases and
chemical powders that can be harmful to biodiversity.

3.4 CAUSES OF AIR POLLUTION
There are many causes of air pollution which are discussed below.
3.4.1 Burning of fossil fuels
Sulfur dioxide emissions from fossil fuels such as coal, gas station oil and other industrial
fuels are a major cause of air pollution. According to the World Health Organization
(WHO), exposure to air pollution contributes to 0.6 to 1.4 percent of the disease burden
and 4.2 million deaths each year.
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Billions of cars on the road use gasoline and diesel-powered diesel engines to produce
energy. As a result, vehicles including trucks, jeeps, passenger cars, trains and planes
emit pollutants such as PM, nitrogen oxide and NO2 (combined with NOx), carbon
monoxide, organic compounds and lead, resulting in higher levels pollution. This type
of transportation is part of our basic daily needs, so we rely heavily on it.
However, its excessive use kills the environment because harmful gases pollute the
atmosphere. Carbon monoxide is one of the major pollutants caused by improper or
incomplete combustion and is usually emitted from cars, as well as nitrogen oxides
produced by natural and man-made processes.
3.4.2. Drainage from factory and industry
The manufacturing industry releases large amounts of carbon monoxide, hydrocarbons,
organic compounds, and chemicals into the air, causing the atmosphere to deteriorate.
The manufacturing industry is found in every corner of the globe and has no effect
anywhere. Refining centers emit hydrocarbons and various other chemicals that pollute
the air and contaminate the soil.
3.4.3. Mining operations
Mining is a process in which minerals are mined underground by heavy machinery.
During this process, dust and chemicals are released into the air, causing severe air
pollution. This is one of the reasons for the deteriorating health of workers and locals.
3.4.4. Agricultural activity
Ammonia is a very common commodity for agricultural activities and is one of the most
dangerous gases in the atmosphere. The use of pesticides, pesticides and fertilizers in
agricultural activities has increased dramatically. They release harmful chemicals into the
air and can also cause water pollution. Farmers also burn old fields and crops to keep
them clean until the next processing cycle. It is said to pollute the fields by releasing
harmful gases into the air.
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3.4.5. Garbage in landfills
Garbage dumps are places where garbage is stored or housed. These deposited or
deposited residues produce methane. Methane is a very hot and very dangerous
greenhouse gas. Another major problem is e-waste associated with many unscientific
dispersal such as chemical immersion, cable burning, and so on.
3.4.6. Indoor air pollution
Household cleaning materials and paints emit toxic chemicals into the air and create air
pollution. Have you ever noticed that when you paint the walls of your house, it creates
a kind of odor that makes it difficult to breathe? Dry solid is another common cause of
contamination known as SPM. In the case of air particles, SPM is usually caused by dust,
burns, etc. According to the WHO, there are approximately seven million premature
deaths each year as a result of shared (external) environmental effects and domestic
pollution.
3.4.7. Natural events
Other natural disasters, such as volcanic eruptions, forest fires, and sandstorms, occur in
nature and create air pollution. This is one of the reasons for the deteriorating health of
workers and locals.
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3.5 DEVASTATING EFFECTS OF AIR POLLUTION
3.5.1 Children's health problems
Exposure to high levels of air pollution during pregnancy causes miscarriage, premature
birth, autism, asthma and spectrum disorders in young children. It also has the potential
to develop a child's early brain development and cause pneumonia, which kills
approximately one million children under the age of 5. Children are at greater risk of
contracting temporary respiratory infections and lung disease in areas where air pollution
is common.
3.5.2. Respiratory and cardiovascular problems
The effect air pollution is alarming. They are known to cause many respiratory and
cardiovascular diseases, such as asthma, chronic bronchitis, emphysema, heart disease
and stroke, as well as cancer, and other physical ailments. It is known that a few million
deaths are caused by direct or indirect effects of air pollution.
3.5.3. Global warming
Another result of air pollution is global warming. With global warming, rising sea levels,
melting glaciers and icebergs, migration and loss of habitat are already a disaster unless
conservation efforts and normalization begin any time soon.
3.5.4. Acid rain
Harmful gases such as nitrogen oxide and sulfur oxide are released into the atmosphere
by fossil fuels. When it rains, water droplets come in contact with these pollutants,
become acidic, and fall to the ground like acidic rain. Acid rain can cause great damage
to humans, animals and plants.
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3.5.5. Effect on Wildlife
As humans, air pollution has a detrimental effect on animals. Toxic chemicals in the air
can force wildlife to move and change habitats. Toxic pollutants are placed on the water
and can also affect marine animals.
3.5.6. Ozone depletion
Ozone is present in the Earth's stratosphere and is responsible for protecting humans from
harmful ultraviolet (UV) radiation. The earth's ozone layer is depleted as a result of the
presence of chlorofluorocarbons and hydro chlorofluorocarbons in the atmosphere. As
the ozone layer weakens, it emits high levels of harmful radiation in the soil and can cause
skin and eye problems. UV rays can also affect plants.
3.5.7. Eutrophication
Eutrophication is a condition in which a large amount of nitrogen grows well, present in
other pollutants of the ocean and algae itself, and has a detrimental effect on fish, plants
and species. The green algae in lakes and ponds are due to the presence of this chemical
only.

3.6 SOLUTIONS TO AIR POLLUTION
There are many steps are taken by government to control the air pollution but still we are
far away from the prescribed level. The following points may be focused for reduction in
air pollution
3.6.1. Energy saving
When you go out, turn off the fans and lights. Many fossil fuels are burned to generate
electricity. It is possible to protect the environment from damage by reducing the number
of fossil fuels.
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3.6.2. Best Family Practices
Dispose of stoves and / or wood stoves used for heating homes. Use gas logs instead of
wood. In addition, it eliminates the use of gas and grass-fed agricultural machinery.
Avoid burning rubbish, dry leaves or other objects in your garden, and avoid lighting
fires outside. Try to cover it with mulch or compost in your garden. Use environmentally
friendly cleaners and paints.
3.6.3 Use of public transport
Encourage people to use public transport more efficiently to reduce pollution. Try
carpooling again. If you and your partner come from the same place and work the same
hours, you can use this option to save energy and money.
3.6.4. Emphasis on clean energy resources
Today, the use of clean energy technologies such as solar, wind and geothermal energy
is growing. Governments in various countries provide subsidies for consumers who wish
to install solar panels in their homes. Undoubtedly, it can have a profound effect on
reducing air pollution.
3.6.5. Understand the concept of reduction, reuse and recycling
We should not throw away things which we do not need. Instead, we should use them for
a different purpose. For example, we can use old jars to store grains or pulses.
3.6.6. Using energy-saving devices
CFL lamps consume less electricity than their counterparts. They last longer, use less
electricity, reduce electricity bills, and help reduce pollution through less energy.
Globally, efforts are being made at private, industrial, and government levels to address
the growing levels of air pollution and to re-evaluate basic gas emissions.
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These are the direct efforts to reduce global warming. We’ve seen a series of innovations
and experiments to create some unusual ways and methods to reduce pollution. Air
pollution is one of the biggest mirrors of human madness and the challenge we must
face to see a better future.

3.7 AIR POLLUTION AND ENVIRONMENTAL JUSTICE
No one wants to live near an oil refinery, port, a dumping ground for toxic waste, or any
other dirty place. But they are produced by millions of people worldwide, which put them
at greater risk for respiratory, cardiovascular disease, nerve damage, cancer, and death.
In addition to the increased health risks associated with living in such areas, members of
these communities lose their economy in terms of lost working days, rising medical costs
and insufficient investment in local investment. Natural discrimination is not limited to
cities and industrial areas. Local workers, including migration and temporary workers in
the United States, are among the most vulnerable to air pollution - and are among the
most politically prepared to put pressure on employers, and lawmakers demand the right
to breathe fresh air.
More recently, the collection of impact maps using environmental and demographic data
has been able to show that some communities are struggling with many problems, such
as high levels of poverty, unemployment and pollution. Tools such as the Environmental
Justice Screening Method and the EJSCREEN EPA (called EJ Screen) have been
developed by the Environmental Protection Agency. Environmental justice communities
have been describing for years: that we need land use and public health reforms to ensure
that critical areas are not overburdened and that more people need access to resources.

3.8 WATER POLLUTION: MEANING & DEFINATION

Water pollution is the pollution of water resources by things that make water unsuitable
for drinking, cooking, cleaning, bathing, and other things. Pollution includes chemicals,
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waste, germs, and parasites. Pollution of all kinds eventually enters the water. Water
pollution is the discharge of groundwater or underwater lakes, streams, rivers, estuaries
and seas to the extent that things interfere with the efficient use or natural functioning
of water. In addition to releasing substances such as chemicals, waste, or bacteria, water
pollution can also involve the release of energy from water bodies through radioactivity
or heat.
The World Health Organization (WHO) says that wastewater changes its composition
until it is no longer used. In other words, toxic water is not drinkable or used for basic
purposes such as agriculture, and it causes diseases such as diarrhea, cholera, diarrhea,
typhus, and polio, which kill more than 500,000 people worldwide each year.
The main pollutants are bacteria, germs, parasites, fertilizers, pesticides, chemicals,
nitrates, phosphates, plastics, sewage and even radiation. These substances do not always
change the color of the water, often causing invisible stains. Therefore, small amounts of
water and aquatic organisms are tested to determine the water level.
Water pollution is defined as the presence of toxic chemicals and organic matter in the
groundwater beyond natural water and which may be harmful to human health and / or
the environment. In addition, water pollution can lead to the release of chemicals into the
water due to various human activities. Any of these chemicals contaminate water, no
matter how harmful it may be to human health and the environment.

3.9 TYPES OF WATER POLLUTANTS
Water bodies can be polluted by a variety of substances, such as  Pathogenic Microorganisms
 Organic Waste
 Plant And Nutrient Fertilizers
 Toxic Chemicals
 Sediment
 Heat
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 Crude Oil
 Radioactive Material

3.10 SOURCES OF WATER POLLUTION
Pollutants of water come from either point source or dispersed sources. A point source is
a pipe or channel, for example used to drain waste water from an industrial plant or
municipal sewage system.
A widespread well (or non-point source/ dispersed sources) is a large, unlimited area
where various pollutants, such as flowing from an agricultural area, enter the water. Water
pollution sources are easier to control than distributed sources because wastewater is
collected and transported to a single point where it can be treated. Pollution from
distributed sources is difficult to control and despite many advances in the construction
of modern wastewater treatment plants, widespread sources are still causing a great deal
of water pollution problems. The sources are -

1. Domestic Sewerage
Domestic sewerage is a major source of pathogenic microorganisms and decaying
organisms. Since sewerage contains contaminated bacteria, all sewerage from cities and
towns probably contains germs that can be a threat to public health. Another threat to
water quality is biodiversity. As organisms are naturally separated from contaminated
water by bacteria and other microorganisms, the oxygen-soluble content of water is
reduced. This reduces the level of lakes and streams where high oxygen levels are
required for the survival of fish and other aquatic life. Waste water treatment processes
reduce, but do not eliminate, levels of germs and organisms in wastewater (see also
wastewater treatment).

Domestic waste is also a major source of plant nutrients, especially nitrates and
phosphates. Too much nitrate and phosphate in the water promotes algae growth,
sometimes resulting in an abnormal growth and rapid growth known as algae bloom.
When algae die, the oxygen dissolved in water is reduced because microorganisms use
oxygen to digest algae during decomposition. Animals that live under Anaerobic
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(organisms that do not need oxygen to survive) then digest organic waste, releasing gases
such as methane and hydrogen sulfide that destroy life-forms that need oxygen. The
process by which a lake moves from a clean environment - with a low amount of
dissolved nutrients and an equal amount of water - is brought to a state of nutrient
enrichment, algae networks, and then a state of malnutrition and waste disposal.
Eutrophication is a slow and inevitable process that occurs naturally. However,
acceleration of human activity and water pollution (known as cultural eutrophication) can
lead to premature aging and death of large amounts of water.

2. Solid waste
Improper disposal of solid waste is a major source of water pollution. Solid waste
includes garbage, garbage, electrical waste, construction and demolition waste, and
waste, all created as a result of personal, residential, commercial, institutional and
industrial activities. The problem is most acute in developing countries, which may not
have the solid waste disposal infrastructure, or may have insufficient resources or laws
to limit illegal dumping. In some areas, solid waste is deliberately dumped into excess
water. Soil pollution can also contaminate water when animals, wind or rain bring
garbage or other contaminants into the water. A large amount of solid pollutants in inland
waters can reach the oceans. Solid waste pollution pollutes and harms aquatic life and
can cause direct damage to wildlife. Many solid waste products, such as plastics and
electrical waste, break down and release harmful chemicals into the water, making them
a source of toxic or hazardous waste.
3. Sediment
Sediment resulting from soil erosion or construction works can be transported to water
bodies by runoff. Suspended sediment hinders the penetration of sunlight and disturbs the
ecological balance of water reservoirs. It can also disrupt the reproductive cycles of fish
and other foods, and when it precipitates out of suspension, it can destroy organisms
living on the seabed.
4. Toxic waste
Waste is considered toxic if it is poisonous, explosive, radioactive, carcinogenic (causes
cancer), mutagenic (causes damage to chromosomes), teratogenic (causes birth defects),
Odisha State Open University, Sambalpur

Page 41

or bioaccumulative (i.e. increased concentration at the end) of food chains). A source of
toxic chemicals wastewater disposal from industrial and chemical processing industries
(lead, mercury, chromium) and water flows containing pesticides used in agricultural
areas and underground grasses (chlorine, dieldrin, heptachlor).
5. Petroleum Oil Contamination
Contamination of petroleum oil occurs when the oil is transported from roads and parking
lots in the form of surface runoff to bodies of water. Accidental oil spills are also a source
of oil contamination, such as the devastating spills from the Exxon Valdez oil tanker
(which fired more than 260,000 barrels at Prince William Sound, Alaska in 1989) and the
Horizon deepwater oil rig (which fired more than 260,000 barrels at Prince William
Sound in Alaska in 1989) spilled over 4 million barrels of oil in the Gulf of Mexico in
2010). The oil slices eventually slide towards the shore, harming aquatic organisms and
destroying recreational areas.
6. Thermal contamination
Heat is considered a water pollutant because it reduces the water's ability to retain
dissolved oxygen and increases the metabolic rate of fish. Valuable game species (e.g.
trout) cannot survive in waters with very low dissolved oxygen levels. The practice of
discharging cooling water from power plants into rivers is a key source of heat;
wastewater can be up to 15 ° C (27 ° F) warmer than regular water. The rise in water
temperature due to global warming can also be considered a form of thermal pollution.

3.11 MAIN CAUSES OF WATER POLLUTION
It is sometimes caused by the environment as mercury is filtered off the earth's crust,
polluting seas, rivers, lakes, canals and dams. However, the common cause of poor water
quality is human activity and its effects, which are explained below.
i) Deforestation
Deforestation can extract water and produce biological fossils that feed on harmful
bacteria.
ii) Global warming
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Water is needed for global warming due to CO2 emissions, which reduce the oxygen
content
iii) Agriculture, Livestock and Industry
Chemical emissions in these fields are one of the main causes of water eutrophication.
iv) Sewage disposal
The United Nations says that more than 80% of the world's wastewater ends up in
polluted seas and rivers.
v) Marine Plastics
Much of the pollution of marine plastics comes from fishing boats, tankers and shipping.
vi) Oil leaks
The transport and storage of crude oil and its extraction involves losses that pollute our
water resources.

3.12 EFFECTS OF WATER POLLUTION
Deteriorating water quality is damaging the environment, health conditions, and the
global economy. The president of the World Bank, David Malpass, warns of the
economic impact: "Deteriorating water quality is stalling economic growth and
exacerbating poverty in many countries". The explanation is that, when biological oxygen
demand — the indicator that measures the organic pollution found in water — exceeds a
certain threshold, the growth in the Gross Domestic Product (GDP) of the regions within
the associated water basins falls by a third. In addition, here are some of the other
consequences:
•

Destruction of biodiversity. Water pollution depletes aquatic ecosystems and

triggers unbridled proliferation of phytoplankton in lakes — eutrophication.
•

Contamination of the food chain. Fishing in polluted waters and the use of

wastewater for livestock farming and agriculture can introduce toxins into foods that are
harmful to our health when eaten.
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•

Lack of potable water. The UN says that billions of people around the world

have no access to clean water to drink or sanitation, particularly in rural areas.
•

Disease. The WHO estimates that about 2 billion people have no option but to

drink water contaminated by excrement, exposing them to diseases such as cholera,
hepatitis A and dysentery.
•

Infant mortality. According to the UN, diarrhoeal diseases linked to lack of

hygiene caused the death of about 1,000 children a day worldwide.
Impact of Water Pollution
Water levels are deteriorating, damaging the environment, sanitation and the global
economy. World Bank President David Malpass warns of the economic impact: "Water
scarcity is disrupting economic growth and contributing to poverty in many countries."
The implication is that when the demand for biological oxygen - an indicator that
measures water pollution - exceeds a certain limit, the increase in Gross Domestic
Product (GDP) of the regions within the associated water resources decreases by about a
third. . Here are some results:
• Degradation of biodiversity: Water pollution damages the aquatic environment and
promotes the unrestricted proliferation of phytoplankton in lakes - eutrophication -.
• Lack of drinking water: The United Nations says that billions of people worldwide do
not have access to safe drinking water or sanitation, especially in rural areas.
• Damage to the food chain: Fishing in wastewater and the use of wastewater for
agricultural and agricultural purposes can add toxins in food which if consumed can be
harmful to our health.


Child mortality: According to the United Nations, diarrheal diseases associated with
poor hygiene caused the deaths of some 1,000 children a day worldwide.
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• Pathology: The WHO estimates that nearly two billion people have no choice but to
drink contaminated water, which is at risk of diseases such as cholera, hepatitis A, and
diarrhea.

3.13 PREVENTION OF WATER POLLUTION
By 2025, half the world's population will live in areas with limited water resources, so
every drop of wastewater is an irreversible loss of tomorrow. Therefore, we should avoid
water pollution by the following steps:
• Reduce CO2 emissions to prevent global warming and acidification of the oceans.
• Reduce the use of waste plastic floating in rivers, lakes and oceans, most of which are
small plastic bags.
• Safely store and purify wastewater so that it can be reused for irrigation and energy
production, and will not be contaminated.
• Reduce the use of pesticides and nutrients in plants.
• Encourage sustainable fishing communities to ensure biodiversity and to avoid marine
erosion.

3.14 DEFORESTATION: MEANING AND DEFINITION
The purpose of rehabilitating forest land is deforestation. Throughout history and modern
life, forests have been cut down for agricultural and pasture use, as well as for firewood,
production and construction. Deforestation has dramatically changed the world situation.
Deforestation or deforestation is the removal of forests or trees from the land that are then
converted into non-forest uses. Deforestation can transform a forest into farms, farms, or
urban areas. The most intense deforestation occurs in tropical forests.
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Deforestation refers to the reduction of forest land lost worldwide for other purposes,
such as farming, urban migration, or mining. Extended human activities since the 1960s,
deforestation has negative effects on the ecosystem, biodiversity and climate. The Food
and Agriculture Organization of the United Nations estimates that the annual logging
rate is about 1.3 million km2 per decade.
Loss of trees and other vegetation can lead to climate change, desertification, soil erosion,
reduced yields, floods, increased greenhouse gases and many problems for indigenous
peoples.

3.15 CAUSES OF DEFORESTATION
Deforestation is caused by a number of factors, both human and natural. Environmental
factors include natural forest fires or insect-borne diseases that can lead to deforestation.
However, human activity is one of the main causes of deforestation worldwide.
According to the Food and Agriculture Organization of the United Nations (FAO),
agricultural growth is responsible for nearly 80% of deforestation worldwide, with the
construction of infrastructure such as roads and dams, as well as mining and urban
migration contributing to deforestation.
1. Agriculture
According to the FAO, agriculture is responsible for about 80% of deforestation. How
does agriculture contribute to so much deforestation? According to the same report, 33%
of deforestation is due to subsistence farming in developing countries.
Commercial or industrial agriculture (field crops and livestock farming) make up about
40% of forest losses - in search of a place to grow food, fiber, or biofuels (such as
soybeans, palm oil, beef, rice, corn, cotton, sugarcane, sugarcane . sugar). It is also
noteworthy that livestock is thought to account for almost 14% of the world's
deforestation. The main reason why large areas are being built is that they also need cattle
to raise food (based on soybeans).
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2. New Construction
Deforestation is also being carried out by building human infrastructure. 10% of
deforestation in particular can be attributed to the new infrastructure that works for
people's livelihoods today in four main ways: transportation, transformation and power
generation.
On the other hand, roads, railways, ports and airports have been built to transport all kinds
of goods - from grain and fruit to spices, minerals and mineral oil - directly to shopping
malls or processing plants. So, although at first they were only fruit trees, roads soon
sprang up that carried fruit to other regions. And although some goods have been
carefully selected and selected, other items such as coal, oil, natural gas, biomass, but
also meat, milk or alcohol, large mines, transportation and / or processing infrastructure.
3. Urban Migration
Population change also contributes to deforestation, forcing people to move from rural
areas to cities (5% according to the FAO). This development of urban areas - estimated
at 68% of the world's population living in cities by 2050 - is leading to a significant
increase in housing and utilization. And as cities expand to accommodate more people,
they cross their natural boundaries, often leading to deforestation. This is one of the
reasons for deforestation.

3.16 EFFECTS OF DEFORESTATION
Deforestation has many impacts on natural ecosystems and creates major problems for
the sustainability of the planet. Let's take a look at the major effects of deforestation to
better understand why the planet is hurting.
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• Impact of deforestation on biodiversity
A well-known effect of deforestation is a threat to biodiversity. Forests are one of the
world's most diverse ecosystems. Among mammals and birds, insects, amphibians and
plants, this forest is home to many rare and sensitive species. 80% of the world's plants
and animals live on forests.
By destroying forests, human activities are a threat to the environment, creating
environmental inequalities and endangering life. The natural world is complex,
interconnected, and built with thousands of connections, including trees that provide
shade and cool temperatures for animals and small trees or plants that can withstand direct
sunlight. In addition, trees provide food for their animals, providing them with the food
and shelter they need to survive.
• Impact on local people and their activities
Healthy forests support 1.6 billion people worldwide, some of them among the poorest
in the world. This means that many people rely on forests for their livelihood and use
them to hunt and harvest the immature material of their small-scale farming practices.
However, in developing countries such as Borneo, Indonesia, Vietnam, Brazil and
Mexico, land tenure systems are weak. This allows big companies to acquire these areas
and use them for other purposes, disrupting the lives of local people.
So, the local people should either do one or both. They may choose to leave “their
homeland” to relocate, avoid conflicts, and face new and different life-styles or they may
reside and work for research firms in remote areas, often earning the wrong kind of wages
and operating under harsh conditions. In some lands, such as Mexico, landowners are
often obliged to share profits with local companies in order to keep their families alive
and to avoid burning their crops.
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• Impact on food safety
Currently, 52% of all land used for food production is moderately or severely eroded.
Over time, low productivity and food insecurity can lead to a lack of healthy and
nutritious soil.
• Impact on climate change
Deforestation is also a major factor in climate change. Remember that trees absorb and
store CO2 throughout their lives. Speaking of tropical forests, according to the world
wildlife fund (WWF), they contain over 210 gigatons of carbon. Worryingly, the
destruction of these trees has two major negative effects.
First, when the trees are removed, they emit CO2 into the atmosphere, which they trap.
Second, fewer trees are available means a reduction in the planet's total cost of capturing
and storing CO2. Both of these effects adversely affect greenhouse effect and climate
change. Although food and agriculture account for 24% of greenhouse gas emissions, it
is estimated that deforestation causes 10-15% of all anthropogenic CO2 emissions.
• Impact on the soil
Deforestation weakens and damages the soil. The forest soil is not only rich in organic
matter, but also highly resistant to erosion, extreme weather and extreme weather. This
is because the roots help to keep the trees in the ground, and the sunscreen helps to keep
the soil dry. As a result, deforestation is likely to contribute to soil erosion, making the
area more vulnerable to natural disasters such as landslides and floods.
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3.17 SOLUTIONS TO DEFORESTATION
According to the Organization for Economic Co-operation and Development (OECD),
population growth is expected to continue to exceed 9 billion by 2050. With the current
level of consumption and more people living on Earth, there is no need to increase the
space for growing food and extracting only natural resources. It is possible to increase
dependence on advances in technology such as processed foods. As the demand for food
or goods such as cotton or minerals grows, so does the need to turn forests into farms,
pastures or mining areas. From this broad perspective, how can we stop deforestation?
• Careful use will help prevent deforestation if eaten too much
As consumers, we can choose to buy small industrial and processed products such as
cookies, chips, pasta and cosmetics that use a lot of palm oil. Instead, we can take the
road home with a few chemicals and the best food preservatives in the world and our
health.
However, if you are not in a position to make such a change because it lasts a long time,
you can often become more committed and maintain your lifestyle. Thus, you can buy
products from brands that follow nature-friendly business processes. With food, buying
directly from smallholder agroforestry farmers is the best option for the planet.
• Stop deforestation when consume: use, use, use
Your smartphone, laptop or car, to name a few, is made of aluminum, plastic and rare
earth minerals among others. To supply them (such as food such as coffee or cork), the
area was free to build mines, roads, and factories, and these were built to be transported
and processed, and power plants provided them with energy.
The longer we use our products, the more likely it is that the demand will not increase
(and it will not decrease: there are more people in the world every day). From an
economic point of view, if demand does not increase, production also does not increase,
and it is not necessary to free up additional space for natural resources and human
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infrastructure, deforestation may not increase (along with the carbon footprint of the
industry).
• Eliminate the use of fossil fuels and palm oil
About half of the palm oil imported into the EU is used as biofuels, although proposals
to close funding are still being debated. Since diesel and gasoline are combined with
biofuels, other modes of transportation such as walking, cycling, or car sharing can be a
good way to reduce the import (production) of palm oil and to prevent deforestation.
• Lead with pattern and distribution information
If you start to adopt the above behaviors to stop deforestation, you can make an example.
Teach your family, friends or colleagues what deforestation is and why, its causes and
effects, and what solutions people, consumers and organizations can use.

3.18 LET US SUM UP
From the above discussion, we have learnt meaning, types, source, causes and
disastrous effects of air pollution with it solution. In addition to it we have studied about
the meaning, types, sources, main cause, effects and preservation of water pollution.
Apart from this, we have gone through meaning and definition of deforestation, causes,
effects and solution to it.

3.19 MODEL QUESTIONS
Q1) Meaning, Types, Causes and solution of Air pollution?
Q2) Meaning, Types, Sources and Causes of Water Pollution?
Q3) Meaning, Causes, Effects & Solution to Deforestation?
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3.20 KEYWORDS

Pollution:

The action of making the air, water etc
dirty and dangerous.

Deforestation

Cutting down trees over a large area

Greenhouse Effects:

The trapping of the sun’s warmth in a
planet’s lower atmosphere, due to the
greater transparency of the atmosphere to
visible radiation from the sun than to
inferred radiation emitted from the
planet’s surface.

3.21 ANSWERS TO MODEL QUESTIONS
Q1. See Page No- 29-39
Q2. See Page No-39-45
Q3. See Page No-45-48
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UNIT-4 GLOBAL ENVIRONMENTAL PROBLEMS,
TRADE AND ENVIRONMENT
Structure:
4.0 Learning Objectives
4.1 Introduction
4.2 Global Environmental Problems
4.3 Trade and Environment
4.4 Trade & Environmental Agreements
4.5 Let Us Sum Up
4.6 Model Questions
4.7 Keywords
4.8 Answers to Model Questions
4.9 References
4.10 Textbooks
4.11 References Books

4.0 LEARNING OBJECTIVES
After studying this unit, the learners shall be able to understand


Global Environmental Problems



Trade and Environment



Trade and Environment



Trade & Environmental Agreements

4.1 INTRODUCTION
“The Earth will not continue to offer its harvest, except with faithful stewardship. We
cannot say we love the land and then take steps to destroy it for use by future generations”.
- John Paul II.
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4.2 GLOBAL ENVIRONMENTAL PROBLEMS
The problem of global environment is a phrase related to the effects of climate change
caused by human activities. Human activities, such as the burning of minerals (coal, oil
and gas) and large-scale deforestation, release 'greenhouse gases' such as carbon dioxide
into the atmosphere. These gases absorb infrared radiation from the earth's surface and
act as a high blanket, keeping it warm. Studies have shown that climate change is a major
problem in the world. It greatly affects the health of our planet and causes many other
problems such as droughts, floods and other catastrophic events. Apart from climate
change, there are other environmental problems, and if we want to save the world, we
need to start addressing them one by one. Soon we will not be able to help but expose
these environmental problems. In this context, the current major environmental problems
in the world should be discussed one by one. The global environmental problems are:
1. Pollution - There are 7 types of pollutants: air, water, soil, noise, radiation, light and
heat, and these are the main causes that affect our environment in many ways. All of these
types of pollution are related and influence each other. So we have to deal with them all.
Air, water and soil pollution take millions of years. The prime pollutants are highly
polluting industries and vehicles. Pollutants include heavy metals, nitrates, and plastics.
Although water pollution is caused by oil spills, city flows, acid rain, air pollution are
caused by various gases and toxins emitted by the industry, as well as the burning of
fossil fuels. Soil pollution is mainly caused by industrial waste, which removes vital
nutrients from the soil. Air and water pollution cause many health problems, especially
in urban areas.
2. Global Warming - Another environmental problem that has arisen over the past two
decades is climate change. Climate change is the result of global warming in human
activities such as the emission of greenhouse gases. Global warming causes global
warming and the sea, leading to natural disasters including floods, glaciers, rising sea
levels and unnatural rains such as floods, hurricanes, wildfires, droughts, and extreme
snow or desert rain.
3. Ozone Loss - The ozone layer around the planet is a thin layer that protects us from
harmful UV rays. These rays are very dangerous and can be responsible for many serious
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health problems such as painful burns, premature aging of the skin, membranes, and skin
cancer. These UV rays are also harmful to marine animals as they reduce the amount of
plankton in water. The layer shrinks due to the release of chemicals such as chlorine and
bromine. This is currently one of the most important environmental issues.
4. Water Crisis - According to a recent report by the World Resource Institute (WRI)
about a quarter of the world's population suffers from water shortages. The 17 continents
facing water crisis are Qatar, Israel, Iran, Jordan, Lebanon, Libya, Kuwait, Eritrea, United
Arab Emirates, San Marino, Bahrain, Saudi Arabia, United Arab Emirates, Pakistan,
India, Turkmenistan, Oman and Botswana, respectively. According to WRI, these 17
countries are facing water shortages and many countries will be at risk.
5. Deforestation - Deforestation is cutting of trees and provides residential, industrial or
commercial accommodation. Our forests are a natural source of carbon dioxide; they
produce new oxygen and help regulate temperature and rainfall. At present, forests cover
30% of the world's land area, but trees are lost every year, as is Panama, due to man's
need for food, shelter, and clothing. Adverse effects on our environment include soil
erosion, continuous rainfall, floods, increased greenhouse gas emissions.
6. Waste Processing - When waste is dumped into the ground, it can be deposited in soil
and water. It also leads to the release of toxic gases into the environment. Waste
management is important now. Recycling, reusing and waste minimization will not only
help the environment, it will also help you save money you have worked hard for. Waste
is not just a natural problem, but also an economic problem, so it is best to produce a
small amount of waste or convert it into a useful resource for reusing or recycling.
7. Depletion of Natural Resources - Our natural resources is limited and, if not used
sparingly, could soon cause a power crisis. Water, coal, wood, fossil fuels and other
natural resources are used daily. Use of these services exceeds the conversion rate. For
the sustainable development of this planet, saving the only solution left.
8. Overcrowding - Overcrowding is currently one of the world's most serious
environmental problems. As the world's population continues to grow at an alarming rate,
pressure on the planet's resources is increasing. Overcrowding also poses other
demographic risks. The graph shows a dramatic increase in the number of 10 billion
people worldwide by the year 2057. Problems with overcrowding include food and water
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problems and a lack of natural grave yards. Unnecessary population growth will not only
deplete natural resources, but will also put significant pressure on the economy.
9. Urban Mass - Urban mass means the migration of people from densely populated
areas to remote rural areas, leading to uncontrolled urban growth. Urban mass results in
land degradation, traffic congestion, environmental problems, and health problems.
Increased demand for land makes it possible to eradicate ecosystems instead of removing
them.
10. Management of Waste - As the population grows, waste production increases, since
humans are engaged in various activities. This waste includes not only hazardous gases
or toxic waste released into the water, but also nuclear waste, medical waste, electrical
waste, and debris from our homes. Due to the limited resources available in the world,
most of which are inhabited, we have no place to dispose of this waste. The production
rate of this waste is much higher than the level of its processing, which in turn increases
the amount of waste, thereby polluting the environment.
11. Clean Drinking Water - Clean and safe drinking water is still a scarcity. Water is
now a political and economic issue as people struggle to find this source. One of the
suggested options is to use a desalination solution. Due to the development of
industrialization, human health faces a serious threat as because of rivers, seas and oceans
filled with toxic pollutants.
12. Public health problems - Current environmental problems pose many threats to
human and animal health. Polluted water poses a serious threat to global health and
threatens public health and well-being. Rivers carry chemicals, toxins, and pathogens. In
addition, pollution contributes to respiratory ailments such as cardiovascular problems
and asthma. High temperatures promote the spread of infectious diseases such as dengue
fever.
13. Loss of biodiversity – For better environment, biodiversity is imperative as all
species of living things on earth contribute to a healthy ecosystem, well-being and
equality. It plays a vital role in stabilizing life on earth. There are many causes for the
loss of biodiversity including deforestation, overfishing, over-harvesting, climate change
and over-hunting. Therefore, awareness should be created, as many species have become
extinct and many are at risk.
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14. Species Protection - Another global problem is the protection of species, especially
animals and plants, to control the extinction of species. The extinction of a species or
animal is the result of a major imbalance of the ecosystem. This is because many other
species of animals or animals are directly or indirectly affected. Over the last decade,
some species have become extinct, resulting in the massive loss of biodiversity.
15. Acidification of Ocean - When carbon dioxide mixes with seawater it becomes very
acidic. As a result, the pH of the oceans rises, affecting marine life and coral reefs. So
regulating the amount of CO2 in our atmosphere will also help our oceans support life.
16. Overfishing - Overfishing affects the environment and creates inequality in marine
life. It is estimated that about 63% of the world's fish is overfished. Overfishing has
pushed vessels into freshwater, which will significantly reduce the number of fish. In
addition, retired coastal communities are also disadvantaged.
17. Acid Rain - Acid rain occurs because the atmosphere is polluted. Acid rain can cause
fossil fuels, volcanic eruptions, or decaying vegetation to release sulfur dioxide and
nitrogen oxide into the atmosphere. Acid rain is a known natural problem that can have
serious consequences for the health of humans, wildlife, and aquatic animals.
18. Energy crisis - We have limited natural resources and, we can deal with energy crisis
very quickly, if not used sparingly. Because our energy needs are very much dependent
on fossil fuels that are responsible for the electricity crisis. Although many renewable
energy sources have been identified, there is no hope that fossil fuels will be converted
as the main source of energy. Our future depends very much on these resources as fossil
fuels run out. Therefore, efforts are underway to make full use of these resources.
19. Genetic Engineering - Genetic engineering refers to the genetic modification of food
by biotechnology. Genetic modification increases the amount of toxins and diseases as
the genes of an allergic plant can be transferred to the target plant. Genetically modified
plants can cause serious environmental problems as genetically modified genes can harm
wildlife. What is worse is that invasive organisms can become resistant to antibiotics
when many pesticides are used to produce insect-resistant plants. If people continue to
act in ways that hurt the future, there will be no future for them.
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20. Soil Deterioration - According to United Nations estimates, about 12 million acres
of arable land is seriously injured each year. Global food supply depends on whether the
soil is in good condition or not for crop production. Soil deteriorates for a variety of
reasons. Such causes include erosion, over-exposure to pollution, overgrazing, single
cultivation, planting, changing land use and much more. Various methods of soil
protection and regeneration have been developed, from sustainable agriculture, crop
rotation, to water protection.
21. Uncontrolled Waste Production - A large amount of waste disposal due to overuse
poses a serious threat to the environment. Excessive use of materials and plastics is a
major cause of waste disposal problems worldwide. Developed countries have a
reputation for producing large quantities of waste and dumping at sea and in developing
countries. According to one study, the average person produces 4.3 kg of waste per day,
as well as 220 million tons of waste annually in the United States alone. This effect on
the inclusion of plastic, toxic e-waste, and waste disposal by hazardous chemicals
pollutes our waterways.
22. Ice Caps - The story of the melting of the ice sheet is controversial. According to a
NASA study, the number of glaciers in Antarctica continues to grow, but that increase is
only one-third of the total non-Arctic ice. There is ample evidence that rising sea levels
and melting Arctic ice have a profound effect on this. Over time, melting glaciers can
cause widespread flooding, drinking water pollution, and major environmental changes.
23. Nitrogen Cycle - Nitrogen is an important part of life. Problems arise when the
nitrogen balance is lacking. Correction is the process by which the nitrogen cycle is
converted or "modified" into a more efficient form. Demolition occurs biologically and
electronically, or can be done industrially. Man has learned to convert nitrogen gas into
ammonia (NH3), and nitrogen fertilizers increase the amount of natural nitrogen. When
nitrogen is used more than plants, it can leak into the soil and water and contribute to
eutrophication. Too much nitrogen in water can damage the marine life of plants and
algae. In addition, nitrous oxide (N2O) is a greenhouse gas that contributes to global
warming.
24. Nuclear Problems: Nuclear power has great power, but the risk is not less. Radiation
from nuclear power plants is one of the biggest problems we can face, especially if safety
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rules are not followed. The Chernobyl disaster in Bhopal was just one example of the
devastating effects of nuclear waste. That is why; from Einstein, you would not even
think about the catastrophic damage nuclear weapons will cause to society. So no one
wants this same tragedy to happen again.

So your family and community should be aware of these issues; so you can help ensure
a safe and friendly environment for future generations.

4.3 TRADE AND THE ENVIRONMENT
The development of world trade raises various questions about the relationship between
trade and the environment. Is business good or bad for the environment? Nobody is
providing the satisfactory answer. Due to the increase in export and import of products
affects the environment. Economic growth as a result of international trade has a direct
impact on the environment either in terms of increased pollution or destruction of natural
resources. The Trade and Environment Committee is a permanent body of government
which always discusses various issues regarding environmental trade policy and its
impact on trade. This committee was established in the year 1995 and developed a
comprehensive action plan to protect the environment. In addition, increased trade leads
to increased global productivity, which in turn leads to increased pollution and
environmental degradation. There is also a need for trading in the areas of energy
efficiency, air pollution and environmental impacts. For exporters, a greater market share
can drive the development of new products, services and technologies to limit climate
change. Further, an increase in market revenues through a reduction in natural gas
emissions can lead to better social needs for a better society. But there shouldn't be free
trade. Free trade encourages greater economic activity. It results in enormous pressure on
the environment due to the increasing supply of natural resources needed for greater
productivity, producing more emissions, water and air pollution and other problems.
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4.3.1 The Role of World Trade
Currently, world trade serves as a guarantee of three planetary problems related to
climate change, increased pollution and loss of ecosystems. However, trade can
contribute to sustainable development if trade policy is in line with environmental and
social policies. The transition to sustainable production and consumption patterns creates
new opportunities for raw materials, services and technologies - all that are needed to
meet the Paris Agreement and the 2030 Agenda. However, at present many countries are
not using trade as a tool for achieving sustainable development.

4.3.2 Mysterious Relationship between Trade and the Environment
In preparation for the 1972 United Nations Convention on the Human Environment, the
Secretariat of the General Agreement on Tariffs and Trade (GATT), an international
treaty responsible for promoting free trade, was asked to address its concerns about
economic growth and pollution. Since the 1960's, civil society organizations have played
a role in raising awareness of man-made pollution and have called for stronger
environmental protection. Although governments are responding to science-based
legislation to protect the environment, trade laws have yet to be reviewed.

In 1971, GATT Director General Olivier Long introduced the GATT "Industrial Pollution
Control and International Trade". The study highlighted trade officials' concerns about
environmental policy, which was seen as potential barriers to free trade and potential
'green protection'. In response, GATT created the Environmental Protection Measures
with the International Trade Group (known as the "EMIT" group) in November 1971.
Surprisingly, the group can only meet at the request of GATT members, which has not
happened in 20 years. Finally, in 1991, members of the European Free Trade Association
broke their silence and convened an assembly as another important environmental
meeting was planned: the United Nations Conference on Environment and Development
(World Summit) in Rio de Janeiro, Brazil.

As we entered the Earth Summit, a conflict between environmental and trade policy
erupted in 1991 over the "Tuna-Dolphin" conflict between Mexico and the US. The case
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focused on the US ban on tuna imported from Mexico seized using “purse seine” net
that could include and kill dolphins and other marine mammals. The GATT dispute
resolution team had defended Mexico, which said the ban was in violation of
international trade rules. Environmentalists have criticized the decision, saying trade
rules are a barrier to environmental protection.

The Earth Summit highlighted the role of international trade in eradicating poverty and
combating environmental degradation. The resulting program, Agenda 21, and Rio
Declaration on Environment and Development such as Stockholm, promoted an
international trade system that takes into account the needs of developing countries and
sustainable economic development.

However, the World Summit was influenced by the results of the GATT Round of Trade
Negotiations in 1986-1994. Uruguay Round established the World Trade Organization
(WTO) and made the most comprehensive reform of the global trade system since the
establishment of the GATT after World War II. Trade-related environmental issues were
also on the agenda.

4.4 TRADE AND ENVIRONMENTAL AGREEMENTS
There are a number of institutions and policies that effectively measure the objectives of
trade profitability and environmental protection. Various methods have been proposed,
some resembling the free trade model and some very different. These methods include:
4.4.1 The World Trade Organization Approach
This approach maintains the full principle of "liberalization", which has been in place for
50 years through the "rounds" of trade agreements under the General Trade and Trade
Agreement (GATT) concluded by the World Trade Organization in 1994. Both are the
members of more than 120 countries, have worked to reduce tariffs and tax-free barriers
to trade, as well as to curb export industry subsidies.
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Although the WTO recognizes a special exception to trade rules under Article XX for
resource conservation and environmental protection, decisions issued by its panel have
little meaning. WTO officials often question "green conservatism" - the use of trade
barriers to protect the domestic industry from competing in an environmentally friendly
manner. They also do not understand the nation's efforts to use commercial means to
influence environmental policy beyond its borders.
In the WTO's view, the environmental policy obligation must endure at the national level.
As far as possible, decisions regarding international trade policy should not be difficult
to consider for the environment. The controversy, which places governments in charge
of environmental policy, has been criticized for a number of reasons. It ignores the
competitive pressures that would motivate trading nations to reduce environmental
protection, as well as inadequate institutional structures in many developing countries. It
is also not enough to deal with global border or environmental problems.

4.4.2 The North American Free Trade Agreement (NAFTA) Approach
In 1993, the United States, Canada, and Mexico signed the NAFTA agreement, lowering
trade restrictions across the continent. During the negotiations of the agreement,
environmental organizations strongly argued that cheap trade could have negative
environmental consequences, highlighting major environmental problems already
affecting maquiladoras - the industrial areas that do not function on the Mexican border.
As a result, a separate agreement, the North American Environmental Cooperation
Agreement (NAAEC), established a three-pronged Environmental Cooperation
Commission (CEC), as well as a separate agreement, the North American Cooperation
Agreement (NAALC), dealing with labour issues.
This special attention to the social and environmental aspects of trade has been significant
and has never been seen in trade agreements. Although this remarkable feature of NAFTA
makes some US environmental groups ratify the agreement, the CIS has limited authority.
It may respond to a country’s failure to enforce existing environmental laws, but its role
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is usually limited to providing truth-finding reports and recommendations to the
government concerned. In addition, funds are promised to clean up harmful areas
throughout Mexico / U.S. boundary is often disregarded and the boundary conditions
deteriorate.
The start of agricultural trade under NAFTA has social and environmental implications,
as both small Mexican farmers are able to compete with cheap grain imported from the
United States. Mexico’s environmental integration has improved, but in some areas,
industrial growth has increased regional resilience. A recent review of the NAFTA
Environment Act states that natural hopes are "very depressed" and "should be
strengthened in the next phase of NAFTA".
4.4.3 The European Union Approach
The European Union is discriminated as a free trade union with its own legal and
regulatory bodies. Unlike the North American CEC, the European Union has the right to
impose strict environmental standards on its member states. This is called natural balance.
However, this policy covers more than just free trade; which includes the creation of a
national authority with the power to regulate environmental law.
The issues of "up-harmonization" and "down-harmonization" are also addressed in the
regional trade area policies. Some countries may need to tighten their environmental
policies to meet EU standards. But some countries may have weak environmental
standards. The EU passed a law requiring the return of bottles in Denmark as a barrier to
trade, and Norway chose not to join the EU in part for fear of being forced to amend its
strict national environmental laws.
It is unlikely that trade agreements will cover the same type of environmental laws as
applicable in the EU. Although the principle adopted after the Uruguay dialogue in 1992
seeks to harmonize international environmental standards, there is no reason for this
process to be voluntary. In fact, critics believe that harmonization made to a closed
business environment governing WTO standards committees would be likely to
harmonize standards down rather than increase in most cases.
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4.4.4 Multilateral Environmental Agreements (MEAs)
It has long been known that some environmental problems require global solutions. The
first international treaty on trade and the environment was the Phylloxera Convention of
1878, which banned the sale of grapes to prevent the spread of pests. In 1906, an
international conference was held to ban the use of phosphorus in matchbox. Phosphorus
causes severe pain among matchbox workers, but it is much cheaper ingredient for
matchbox making. An international conference is needed to avert any exporting country
from gaining competitive advantage through phosphorus in matchbox production.
Since then, a number of international agreements have been adopted to address
environmental issues. This includes the protection of fur seals, bears, migratory birds,
whales, and endangered species. Global environmental issues are discussed in the
Montreal Protocol and Ozone Layer Degradation (1987), the Basel Convention on
Hazardous Waste (1989), the Antarctic Convention (1991) and the Convention on the
Straddling and Highly Migratory Fish Stocks (1995). In 1997, the Kyoto Protocol on
Climate Change established guidelines for emitting greenhouse gases, including
important trade-related approaches.

4.5 LET US SUM UP
Commercial expansion often has an impact on the environment. Trade can enhance the
external environment on a national, regional or international scale. While it is often
advantageous for countries to claim their profits through trade comparisons,
environmental impacts such as increased pollution or environmental degradation can also
be caused by trade. The effects of local trade vary. Farming patterns modified through
the introduction of export crops may have benefits or harm to the environment. The
secondary effects of trade may be due to the disruption of existing societies, the impact
on foreign countries and increased migration. Industrial pollution can be increased,
reduced or reversed to a regional impact.
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International trade agreements contain specific provisions for the conservation of
resources and environmental protection, but generally differ from the general rules of
free trade. In the World Trade Organization, countries can consider the impact of
products on the environment, but not those related to production processes. This has led
to many commercial debates over whether certain procedures are appropriate to protect
health and well-being or whether this is just disguised protectionism.

Policy measures on business and environmental issues can occur at national, regional or
international level. The European Union is an example of a free trade area where natural
resource management institutions have been established. The North American Free Trade
Agreement (NAFTA) is part of an agreement to establish an environmental watchdog
organization, the Environmental Cooperation Commission, but this group has limited
enforcement powers. Multilateral Environmental Agreements (MEAs) address major or
global problems. Disputes between the MEA and World Trade Organization rules are
possible but have not yet been resolved. There are plans by the World Environment
Organization to manage global forecasts and act as an environmental advocate in global
trade processes.

Where effective environmental policies are not available locally or globally, national
policies are needed to address trade-related environmental issues. Certificate and
labelling requirements imposed by a government or non-governmental organization can
help to promote consumer awareness and "greener" corporate practices in global trade.

4.6 MODEL QUESTIONS
Q1. Explain what are the global environmental problems arising in present days? (Long
Question)
Q2. Explain the relationship between trade and the environment. (Short Question)
Q3. Illustrate how the role of world trade affects the environment?
Q4. Explain the mysterious relationship between trade and the environment. (Long
Question)
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Q5. Explain various approaches of trade and environmental agreements for
environmental protection of the globe.

4.7 KEYWORDS
European Union
Green Conservatism - The use of trade barriers to protect the domestic industry from competing
in an environmentally friendly manner.

North American Free Trade Agreement (NAFTA)Sustainable Development :
International trade
Genetic engineering refers to the genetic modification of food by biotechnology. Genetic
modification increases the amount of toxins and diseases as the genes of an allergic plant
can be transferred to the target plant.
Deforestation- Deforestation is cutting of trees and provides residential, industrial or
commercial accommodation.

4.8 ANSWERS TO MODEL QUESTIONS
Q1. Explain what are the global environmental problems arising in present days? (Long
Question) See page no 55-61.
Q2. Explain the relationship between trade and the environment. (Short Question) See
page no 61
Q3. Illustrate how the role of world trade affects the environment? See Page no 61-62.
Q4. Explain the mysterious relationship between trade and the environment. (Long
Question) See Page no 62
Q5. Explain various approaches of trade and environmental agreements for
environmental protection of the globe. See Page no 63-66.
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5.0 LEARNING OBJECTIVES
After studying this unit, the learners shall be able to understand


Vienna Convention



Montreal Protocol & India



Kyoto Protocol & India



Nagoya Protocol & India



Cartagena Protocol & India



United Nations Framework Convention on Climate Change (UNFCCC)

5.1 INTRODUCTION
The protection of the environment, the planet in specific, and many countries have
signed and adopted various protocols and called for conventions from time to time. India
is a signatory of almost all protocols and implementing the rules of these protocols for
protecting the earth. This chapter will discuss various protocols and their objectives,
principles, success etc.

5.2 VIENNA CONVENTION
The Vienna Convention for the Protection of the Ozone Layer was signed in 1985.In this
convention, the importance of curbing damage to the ozone layer was realised.
Accordingly, member countries agreed to adopt the Montreal Protocol to further the goals
of the Vienna Convention.
1. Vienna conference
In the late 1970's, scientists were able to demonstrate that materials used in refrigerators,
air conditioners, and aerosol cans deplete the ozone layer. In 1985, a huge hole was
discovered in the ozone layer in Antarctica. This hazard causes harmful radiation of
ultraviolet (UV) light to reach the Earth. UN member states signed the Vienna
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Convention for the Protection of the Ozone Belt in 1985, recognizing the need to prevent
damage to the ozone layer. In line with the Convention, the country agreed with the
Montreal Convention to support the objectives of the Vienna Convention. In
Switzerland, the Vienna Convention has been in force since September 22, 1988.
2. Montreal Protocol
The Montreal Protocol is an international treaty designed to protect the ozone layer by
phasing out the production of numerous substances that are responsible for ozone
depletion. In other words, the Montreal Protocol is a global agreement to protect the
stratospheric ozone layer by phasing out the production and consumption of ozonedepleting substances (ODS).It was designed to stop the production and import of ozone
depleting substances and reduce their concentration in the atmosphere to protect the
earth's ozone layer. Montreal Protocol, formally known as Montreal Protocol on
Substances that Deplete the Ozone Layer. It was agreed on 16th September 1987, and
entered into force on 1st January 1989. India, as Party to the Montreal Protocol since June
1992, has been successfully implementing the Montreal Protocol and its ozone depleting
substances phase out projects and activities in line with the phase out schedule of the
Protocol. The objective of the Montreal Protocol of 1987 is to repair the ozone layer
through worldwide reduction and ultimately elimination of ozone depleting substances.
The 16th September is observed as World Ozone Day. It is the day that marks the signing
of the Montreal Protocol.

5.3 MONTREAL PROTOCOL – IMPORTANT POINTS
The Protocol (signed in 1987) and entered into force in January 1989. The protocol has
suggested certain provisions to protect the ozone layer. The main provisions under this
protocol includes
1. Phasing down the use of ODSs in a time-bound & stepwise way.
2. Provides dissimilar timeframe for different countries with different level of
development.
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3. Assign member countries specific responsibilities for phasing out of different
groups of ozone-depleting substances, controlling ODS trade, reporting of data
annually, controlling export and import of ODs and so on.
4. Countries depending upon the level of development have equal but differentiated
responsibilities.
5. It is the first United Nations treaty to be ratified by every country in the world.
Montreal Protocol’s provisions relate to the following:
o

Control measures (Article 2)

o

Calculation of control levels (Article 3)

o

Control of trade with non-Parties (Article 4)

o

Special situation of developing countries (Article 5)

o

Reporting of data (Article 7)

o

Non-compliance (Article 8)

o

Technical assistance (Article 10)

o

And, other topics

6. The ozone-depleting substances (ODSs) regulated by the Protocol are listed in:
o

Annex A: CFCs, halons

o

Annex B: other fully halogenated CFCs, carbon tetrachloride, methyl
chloroform

o

Annex C: HCFCs

o

Annex E: Methyl bromide

o

Annex F: HFCs

7. Multilateral Fund: The Multilateral Fund for the Implementation of the Montreal
Protocol was set up in 1991 to help developing countries to comply with the
provision of the Protocol. This is under Article 10 mentioned above.
o

It provides financial and technical assistance to developing member
countries whose yearly per capita consumption and production of ODSs
is less than 0.3 kg.
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o

The activities of the Fund are implemented by four bodies:


UNEP



UN Development Programme (UNDP)



UN Industrial Development Organisation (UNIDO)



World Bank

5.4 MONTREAL PROTOCOL – SUCCESSES
1. By and large the Montreal Protocol has been prosperous in terms of achieving the
mission of reversing the damage done to the ozone layer.
2. It is one of the most flourishing international environmental action.
3. The Protocol has been flourishing in decreasing the atmospheric concentrations
of chlorofluorocarbons and related chlorinated hydrocarbons.
4. Although halon concentrations have gone up, their rate of increase has come
down.
5. The Protocol has palmy sent clear signals to the global market.
6. The full implementation of the Montreal Protocol is anticipated to help in the
avoidance of over 280 million skin cancer incidents, almost 1.6 million deaths
due to skin cancer, and millions of cases of cataracts.
7. Parties to the Protocol have been able to phase out 98% of ODSs compared to
levels in 1990.
8. The Protocol is convenient to fight climate change because most of the ODSs are
also greenhouse gases.
9. It is estimated that from 1990 to 2010, the protocol has helped reduce greenhouse
gas emissions by the equivalent of 135 gigatons of carbon dioxide, the equivalent
of 11 gigatons a year.

10.The Kigali Amendment, an amendment to the Protocol, has helped reduce HFC
emission and decrease global temperature rise.
Odisha State Open University, Sambalpur

Page 74

5.5 INDIA AND THE MONTREAL PROTOCOL
India became a signatory to the Montreal Protocol in 1992.
1. India is an Article 5 country and is entitled to assistance from the Multilateral
Fund in its efforts to phase out ODSs and switch over to non-ODS technologies.
2. India mainly produced and utilized 7 of the 20 substances controlled under the
Protocol. These are CFC-11, CFC113, CFC-12, Halon-1301, Halon-1211, Carbon
tetrachloride, Methyl Bromide and Methyl Chloroform.
3. In India, the enactment of the Montreal Protocol comes within the ambit of the
Ministry of Environment, Forests, and Climate Change.
4. The Ministry has set up an Ozone Cell to implement the Protocol.
5. As per the National Strategy for ODS Phase out, the Ministry has notified the
Ozone Depleting Substances (Regulation and Control) Rules 2000.
o

Rules prohibit the use of CFCs in producing various products.

o

They provide for the mandatory registration of ODS producers, sellers,
importers, and stockists.

5.6 KYOTO PROTOCOL
The Kyoto Protocol is based on the principle of common but differentiated
responsibilities, keeping in mind the socio-economic development of the concerned
countries and the polluter pays principle. It is an extension of the United Nations
Framework Convention on Climate Change (UNFCCC) held on 1992.The protocol’s first
commitment period started in 2008 and ended in 2012. There are 36 countries had
participated in the first commitment period. Out of which 9 countries opted for flexibility
mechanisms since their national emissions were greater than their targets. Hence these
countries funded emissions reductions in other countries.
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5.7 KEY FACTS ABOUT THE KYOTO PROTOCOL


It was adopted in Kyoto, Japan on 11 December 1997.



Kyoto Protocol came into force on 16 February 2005.



84 countries are signatories of the Kyoto Protocol.



192 countries are parties to the Kyoto Protocol.



The countries that are not parties to the Kyoto Protocol - Canada, Andorra, The
United States of America, South Sudan.



China has approved the Kyoto Protocol to the United Nations Framework
Convention on Climate Change (UNFCCC), and signed it on May 29, 1998.



It is a legally binding.



Only members of UNFCCC can become parties to the Kyoto Protocol.



Kyoto Protocol was adopted at the 3rd session of UNFCCC.



Countries can use Land Use (LU), land-use change (LUC), and Forestry to meet
their Kyoto targets.



The Official meeting of all countries associated with the Kyoto Protocol is called
the Conference of Parties (COP).

5.8 INDIA AT THE KYOTO PROTOCOL
1. India was free from legally binding commitments on greenhouse gas emissions.
2. India highlights on the differentiation between developed and developing nations
concerning the burden of responsibility for climate action.
3. India strongly defended its obligation on socio-economic development while
concurrently forcing developed countries of the Annex I category to take more
responsibilities on curtailing greenhouse gas emissions.

5.9 NAGOYA PROTOCOL
The Nagoya Protocol is supplementary to the United Nations Convention on Biological
Diversity (UNCBD). It is an important international treaty with India being a party to it.
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The Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable
Sharing of Benefits Arising from their Utilization (ABS) is a supplementary agreement
to the UN Convention on Biological Diversity (CBD)


This protocol is a legal framework for the implementation of one of the
objectives of the Convention on Biological Diversity, which is the fair &
equitable sharing of benefits arising out of the utilization of genetic resources.



The protocol was adopted in 2010 in Nagoya, Japan.



It entered into force in October 2014.



The objective of the protocol is the fair and equitable sharing of benefits coming
from the utilization of genetic resources and helping in the conservation &
sustainable usage of biodiversity.



The protocol creates obligations for members to incorporate measures in respect
of access to genetic resources, sharing of benefits, and compliance.



It is one of the important environmental protocols of the world.

5.10 IMPORTANCE OF NAGOYA PROTOCOL
The Nagoya Protocol is important in terms of conservation of biodiversity, and for having
an equitable sharing of benefits of the genetic resources. This is also intended to help
indigenous peoples everywhere to avoid being exploited for their traditional
knowledge and expertise.


This protocol will help both the users and the owners of genetic resources by
creating better legal certainty and transparency in the following ways:
o

It sets more predictable conditions for access to genetic resources.

o

It helps in having a better benefit-sharing experience when the genetic
resources travel outside the country of origin.



The protocol helps in achieving benefit-sharing and thus leads to better
conservation and sustainable use of genetic resources. This, in turn, leads to better
conservation of biodiversity.
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The protocol’s adoption marks an important step towards the CBD’s
implementation.



The protocol gives researchers a framework in which to access these genetic
resources for biotechnology research in return for a fair share in the benefits
arising from the usage.



The 10th COP of the CBD was held in the precinct of Aichi, at Nagoya. It is here
that the Nagoya Protocol and the Aichi Targets were adopted. The Aichi targets
refer to five strategic goals that are concerned with biodiversity.

5.11 NAGOYA PROTOCOL AND INDIA


India signed the Nagoya Protocol in 2011 and ratified it in October 2012.



The ratification by India was done at the 11th Conference of Parties (COP) to the
CBD, which was conducted in Hyderabad.



The domestic legislation in India for the implementation of the CBD is the
Biological Diversity Act, 2002.

5.12 CARTAGENA PROTOCOL
The Cartagena Protocol on Bio safety to the Convention on Biological Diversity is an
international treaty governing the movements of living modified organisms (LMOs)
resulting from modern biotechnology from one country to another. It was adopted on 29th
January 2000 as a supplementary agreement to the Convention on Biological Diversity
and entered into force on 11th September 2003. The Cartagena protocol signed on 16th
May 2000 with 103 signatories .

5.13 CARTAGENA PROTOCOL AND INDIA


India is a signatory to the Cartagena Protocol on Biosafety and ratified it on
January 23, 2003.
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The Ministry of Forest and Environment under the Government of India is the
implementing body for Cartagena Protocol on Biosafety.



The Nagoya Protocol has been signed by 92 countries. Five countries have also
ratified the Protocol. India signed the Nagoya Protocol on 11th May 2011. India
has hosted the eleventh Conference of Parties (COP) to the Convention on
Biological Diversity (CBD) in October 2012 in Hyderabad.

5.14 UNITED NATIONS FRAMEWORK CONVENTION ON
CLIMATE CHANGE (UNFCCC)
The United Nations Framework Convention on Climate Change is an
international environmental treaty governing actions to combat climate change through
adaptation and mitigation efforts directed at control of emission of Green House
Gases (GHGs) that cause global warming. It was adopted in 12 June 1992 and signed by
165 nations. It came into force since 21 March 1994. The UNFCCC has been approved
by all 33 countries of Latin America and the Caribbean. The objective of the Convention
is to achieve a stabilization of the concentration of greenhouse gases in the atmosphere
at a level that prevents dangerous anthropogenic interference in the climate system. The
Convention provides a general framework for intergovernmental efforts to address the
challenges posed by climate change.


The secretariat of the United Nations Framework Convention on Climate Change
is located in Bonn, Germany.



India signed the membership of UNFCCC on June 10, 1992 and ratified on
November 1, 1993.

 India is committed to the UN Framework Convention on Climate Change
(UNFCCC) and its Paris Agreement.
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5.15 LET US SUM UP
The protection of the environment, the planet in specific, and many countries have
signed and adopted various protocols and called for conventions from time to time. India
is a signatory of almost all protocols and implementing the rules of these protocols for
protecting the earth. The Vienna Convention for the Protection of the Ozone Layer was
signed in 1985 under which UN member countries recognized the importance of curbing
damage to the ozone layer. As per the Convention’s provisions, countries agreed to adopt
the Montreal Protocol to further the goals of the Vienna Convention. The Montreal
Protocol is an international treaty designed to protect the ozone layer by phasing out the
production of numerous substances that are responsible for ozone depletion. The Kyoto
Protocol is based on the principle of common but differentiated responsibilities, keeping
in mind the socio-economic development of the concerned countries and the polluter pays
principle. Kyoto Protocol applies to 6 greenhouse gases; carbon dioxide, methane, nitrous
oxide, hydrofluorocarbons, perfluorocarbons, sulfur hexafluoride. The Nagoya Protocol
is supplementary to the United Nations Convention on Biological Diversity (UNCBD).
This protocol is a legal framework for the implementation of one of the objectives of the
Convention on Biological Diversity, which is the fair & equitable sharing of benefits
arising out of the utilization of genetic resources. The Cartagena Protocol on Biosafety
to the Convention on Biological Diversity is an international treaty governing the
movements of living modified organisms (LMOs) resulting from modern biotechnology
from one country to another. The United Nations Framework Convention on Climate
Change is an international environmental treaty governing actions to combat climate
change through adaptation and mitigation efforts directed at control of emission of Green
House Gases (GHGs) that cause global warming. Finally, after so many protocols,
conventions, agreements are made to protect the earth from various pollutions, hazards,
waste, gases etc still we are far behind from the actual objective.
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5.16 MODEL QUESTIONS
Q1. Explain the Vienna Convention as a first step for the Protection of the environment.
(Long Question)
Q2. Explain the important facts about the Kyoto Protocol. (Long Question)
Q3. Illustrate the importance of Nagoya Protocol. (Long Question)
Q4. Write a short note on United Nations framework convention on climate change
(UNFCCC). (Short Question)
Q5. Write a short note on Cartagena Protocol. (Short Question)
Q6. Explain the success story of Montreal Protocol. (Long Question)
Q7. Describe the important points of Montreal Protocol. (Long Question)

5.17 KEY WORDS
Convention- A traditional way of behaving or of doing something
Greenhouse Gas – Gas in Earth’s atmosphere that trap heat.
Protocol- A system of fixed rules and formal behaviour used at official meetings,
usually between governments.
Montreal Protocol- International Treaty designed to protect the ozone layer by phasing
out the production of numerous substances that are responsible for ozone depletion.
Biodiversity- The existence of a number of different kinds of animals and plants which
together make a good and healthy environment.
Multilateral Fund- Fund administrated by the Inter-American Development Bank (IDB)
to support private sector development in Latin America and The Caribbean.

5.18 Answers to Model Questions
Q1. Explain the Vienna Convention as a milestone for the protection of the
environment. (See Page No 72-73)
Q2. Explain the important facts about the Kyoto Protocol. (See Page No 77-78)
Q3. Illustrate the importance of Nagoya Protocol. (See Page No 79-80)
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Q4. Write a short note on United Nations framework convention on climate change
(UNFCCC). (See Page No 81-82)
Q5. Write a short note on Cartagena Protocol. (See Page No 81)
Q6. Explain the success story of Montreal Protocol. (See Page No 75-76)
Q7. Describe the important points of Montreal Protocol. (See Page No 73-74)
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