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Notes 

 

Objectives 

1. To understand the economic implications of environmental 

degradation and economic costs and how these costs affect the 

economy as a whole.  

2. To identify market failures in the environmental context, such as the 

overuse of common resources or the underpricing of pollution.  

3. To develop a policy solution that used to address environmental 

problems, such as taxes, subsidies, regulations, and market-based 

instruments.  

4. To promote the concept of sustainability, which seeks to ensure that 

economic growth achieved in a way that does not deplete natural 

resources or harm the environment.  

5. To value natural resources and ecosystems on economic development 

with environmental protection. 

 

1.1.1: Introduction 

 Environmental economics has become an important branch of 

economics that studies the interaction between the economy and the 

environment. It deals with the assessment and impact of the use and 

consumption of natural resources. This is based on the concepts and 

operations of valuable assets, which take into account the costs and 

benefits of environmental damage. One of the main objectives of 

environmental economics is to provide policy makers concerned with 

evaluating the costs and benefits of environmental policy. Multi-pronged 

policies, including regulations, taxes, subsidies, and market-based 

mechanisms. Environmental economists analyze the costs and benefits of 

these policies to society. 

 In other words, environmental economics also examines the concept 

of externalities in which the costs or benefits of economic activities not 

reflected in market prices. For example, pollution is an externality because 

it imposes costs on society that not reflected in the price of the goods and 

services. Environmental economist develops a suitable method for 

UNIT - I  
Basic Concepts of Environmental 

Economics 

Lesson – 1.1 Introduction to Environmental Economics 
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quantifying these externalities in which the policymakers can consider 

them in their decision-making. It involves the bilingual study of how 

economic decisions affect the natural environment, and how the natural 

environment affects economic activity. It is concerned with issues such as 

pollution, climate change, deforestation, and the depletion of natural 

resources. It aims to provide policymakers and businesses with the tools 

they need to make decisions that balance economic development with 

environmental sustainability. Finally, environmental economics recognizes 

the importance of sustainable development, which means meeting the 

needs of the present without compromising the ability of future 

generations to meet their own needs and also analyze the trade-offs 

between economic growth and environmental protection. 

 The key concepts of environmental economics include market 

failures, externalities, and the use of economic instruments such as taxes 

and subsidies to address environmental problems. Environmental 

economists also study the valuation of natural resources and ecosystems, 

and the trade-offs between economic development and environmental 

protection.  Overall, environmental economics seeks to promote 

sustainable development by providing a framework for balancing economic 

growth with the protection and preservation of the natural environment.  

In summary, environmental economics is a branch of economics that 

applies economic principles to environmental issues. It provides a 

framework for evaluating the costs and benefits of environmental policies, 

quantifying the impacts of economic activities on the environment, and 

promoting sustainable development. 

 The basic concepts of environmental economics is discussed 

elaborately which are also helps us to deepen out understand on 

environmental economics.  

1.1.2: Meaning and Definitions of Environmental Economics 

1.1.2.1: Meaning  

 Environmental economics is a branch of economics that studies the 

relationship between the economy and the environment. It focuses on 

understanding how economic activity affects the natural environment, and 

how environmental policies and regulations can affect economic activity. It 

seeks to find ways to balance economic growth with environmental 

protection by analyzing the costs and benefits of different policies and 

approaches to addressing environmental issues. This area of study also 

examines the role of market forces in shaping environmental outcomes 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 3 

Notes and interests. It focuses on how limited resources can be used and 

managed to satisfy society’s unending desires. This helps governments 

weigh the pros and cons of innovation and develop appropriate 

environmental policies. 

1.1.2.2: Definitions 

The Organization for Economic Cooperation and Development 

(OECD) defines environm ental econom ics as "the application of 

economic analysis and instruments to environmental issues." 

D.W. Pearce defined environm ental econom ics as “it brings the 

discipline of economic analysis to environmental issues such as pollution, 

the rate of use of renewable and non-renewable natural resources, 

conservation of living species and resources, and the choice of policy to 

achieve environmental ends”. 

Charles Kolstad defined environm ental econom ic as “it is 

between static and dynamic issues related to the natural resource in world 

economy. It involves questions of excessive production of pollution by the 

market (or insufficient protection of the natural world due to market 

failure). 

According to EPA (Environmental Protection Agency), 

environmental economics is "the branch of economics that is concerned 

with the relationship between the environment and economic 

development." 

According to Scott J. Callan and Janet M. Thomas, in the 

textbook "Environmental Economics and Management" defined 

environmental economics as "it is the study of how economic activity 

affects the environment and how the environment, in turn, affects 

economic activity." 

 It is the study of how economic activity affects the natural 

environment, including the costs and benefits of environmental policies 

and regulations. It is a discipline applies economic theories and principles 

to study environmental problems. The goal of finding solutions that 

balance economic growth with environmental protection and 

sustainability. Environmental economics deals with the allocation of 

scarce natural resources in a way that maximizes social welfare and 
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promotes sustainable economic growth, while minimizing negative 

environmental impacts. 

 Overall, it is a field that seeks to integrate economic theory and 

environmental science to provide a framework for sustainable 

development. It focuses on understanding the trade-offs between 

economic growth and environmental protection, and developing policies 

and strategies that promote both 

1.1.3: Basic Concepts of Environmental Economics 

 Here are some of the basic concepts of environmental economics 

that helps the learner to understand about the concept more lucidly.  

1) Externalities: It is a cost-benefit review that is not reflected in the 

price of a good or service. For example, air pollution from a factory 

imposes a cost on society in the form of health problems and 

environmental damage, but the factory does not pay for these costs. 

Externalities can lead to overproduction or underproduction of goods 

and services, as well as environmental degradation. 

2) Market Failure: it occurs w hen m arkets do not allocate 

resources efficiently, resulting in a sub-optimal outcome. In the case of 

environmental issues, market failure may include when economic 

activities create negative externalities, such as pollution, which is not 

accounted in the price of the product or service. As a result, it may 

produce too much of activities, resulting in environmental 

degradation. 

3) Marginal Abatement Cost (MAC): The MAC is the cost of 

reducing one unit of pollution. It is a crucial concept in environmental 

economics because it helps policymakers determine the optimal level 

of pollution control. By comparing the MAC to the benefits of pollution 

reduction, policymakers can identify the most cost-effective ways to 

reduce pollution. 

4) Valuation of Ecosystem Services: Ecosystem services refer  to 

the benefits that people derive from natural ecosystems, such as clean 

air, clean water, and biodiversity. Valuation of ecosystem services 

involves placing a monetary value on these services, which can help 

policymakers make decisions that balance economic development with 

environmental protection. 
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Notes 5) Environmental Policy Instruments: Environm ental policy 

instruments are tools that governments can use to address 

environmental problems. These include taxes, subsidies, emissions 

trading, and regulations. Each instrument has its advantages and 

disadvantages, and policymakers must choose the most appropriate 

instrument for the specific environmental problem they are trying to 

address. 

6) Sustainable Development: Sustainable development is an 

approach to economic development that seeks to balance economic 

growth with environmental protection and social well-being. It 

involves meeting the needs of the present without compromising the 

ability of future generations to meet their own needs. Environmental 

economics provides a framework for achieving sustainable 

development by balancing economic growth with environmental 

protection.  Overall, environmental economics provides a framework 

for understanding the relationship between economic activity and the 

environment, and for making informed decisions that balance 

economic development with environmental sustainability. 

7) Environment: Derived from  the French w ord ‗’Environed’ 

meaning surrounded. This includes water, air, and soil and the 

relationships between humans, other organisms, plants, and microbes. 

It also provides basic services essential to humanity such as social 

food, supplying material energy and absorbing waste products. The 

services used by household and business sectors in economy. It 

includes mineral like coal, petroleum and a wide assortment of ores, 

which processes into metals/metal alloys. The other resources used 

directly in production processes include plant, soil and water 

components. Life supporting services also provide by environment 

such as clean air, water, food etc. 

8) Environmental Pollution:  It is the m odification in 

characteristics of all three air, water or soil that can affect the health, 

survival or activities of human beings or other living organisms in a 

harmful manner. In economics, pollution is considered as a loss of 

human well-being arising from physical environmental changes. 

9) Natural Resources: It is to obtain from  the environm ent to 

meet human needs. Nature itself has the tendency to supply basic 

needs such as air, water, soil, minerals, coal, petroleum, animals and 
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plants. In childhood, people had used the same things, which help 

them in life. But the needs of the society had increased due to the 

development of civilization and the process of economic development, 

which led to the misuse, exploitation and overexploitation of both 

renewable and nonrenewable resources of nature 

● Renewable Resources: Resources, which exist in nature in 

unlimited quantities. They are sunlight, wind and water. These are 

not destroyed by human actions. 

● Non-Renewable Resources: Raw materials, created over millions of 

years and therefore eventually exhausted such as coal, petroleum, 

natural gas, minerals, etc. These reserves are limited and it is easily 

destroyed by man in number and quality 

10) Ecology:  According to ecology and econom ics the Greek 

word, OIKOS means house and management respectively. Ecology is 

concerned with the relationship between the physical environment 

such as soil, water and air and organism environment like plant and 

animal life etc... The ecological economists have analyzed the 

interdependence of physical environment and economic activities in 

their models. The economic activities may considered as the cause of 

environmental degradation. 

11)  Industrial Ecology: That is, m ankind intentionally 

maintains a reasonable carrying capacity, due to ongoing economic, 

cultural and technological developments so this system attempts to 

improve the overall quality of production from non-virgin to finished 

goods and final disposal. The best resources are materials, energy, and 

capital. It is also defined as the starting point for technological 

innovation. It also seeks to establish the mechanical and technical 

bases of the economy according to the natural economic system in 

which the circulation of materials and energy is efficient and 

sustainable. 

12) Ecosystem: This term  is used to descr ibe the fundam ental 

relationship between organisms and their environment. It has two 

main components: (a) organic(biotic) and (b) inorganic(abiotic). All 

inorganic components of an ecosystem, known as abiotic components, 

include abiotic components and climate On the other hand, 

ecosystems are known as organic matter, including plants, animals and 

microorganisms. It can be affected by human factors. They face short-
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Notes term and long-term natural fluctuations from internal and external 

systems, such as climate change. 

1.1.4: Functions of Ecosystems  

1.The main components of the ecosystem are the lithosphere, ie. solid soil, 

atmosphere, hydrosphere (water) and biosphere. 

Biodiversity: This diversity comes in two forms: 

 (a) In water(aquatic),  

 (b) Earthly(terrestrial). 

 Aquatic ecosystems are classified as marine, estuarine and 

freshwater while terrestrial ones are divided into sixteen biomes 

representing major patterns in plant diversity 

2. Social Carrying Capacity 

 Biophysical carrying capacity reflects the optimal size of the 

population under a given mechanical capacity. Social carrying capacity is 

defined as the maximum number of people that the environment can 

support. Population generally contributes to density in terms of carrying 

capacity. 

 Hardin, Ehrlich, and Daly used the impact of human activity on the 

environment. Consumption patterns, technological change and its impact 

on the environment are the determinants of social carrying capacity. This 

fact also confirms that natural limits can be exceeded by rapid population 

growth and rapid consumption of natural resources Sustainable carrying 

capacity as the maximum population that can be supported by a given 

technology in the field and competing actions without degrading the 

environment. 

3. Economic development: 

 Being a healthy environmental development, it is a process of 

sustainable management of the environment for the benefit of human 

beings. Economics and sustainable development are interchangeable. 
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4. Economic Sustainability: 

 It means maintaining irreversible economic prosperity indefinitely. 

And this economic prosperity was derived from capital investment, which 

includes capital, human capital, and natural capital 

5. Environmental Goods 

 The environmental goods considered as public goods. Public goods 

are those, which have non-competes and non-competes in nature such as 

clean air, clean water, solar energy, etc. They are unique in nature. 

Overuse of these can lead to environmental degradation. Across the 

Himalayas, for example, snow begins to lose volume and density due to 

global climate change and global warming. 

1.1.5: Components  

 The most important components of environmental economics 

include: 

(i) Natural Resource Economics: This branch deals 

with the management of natural resources such as forests, 

fisheries, water resources, and minerals. It studies the 

allocation of these resources among different uses, 

including conservation, extraction, and development, and 

the economic and environmental implications of these uses. 

(ii) Pollution Economics: it studies the econom ic costs 

and benefits of pollution and environmental degradation. It 

analyses how market-based mechanisms such as taxes, 

subsidies and cap-and-trade systems used to reduce 

pollution and promote environmental sustainability. 

(iii) Valuation of Ecosystem Services: The benefits that 

humans derive from the natural environment, such as clean 

air and water, biodiversity, and recreational opportunities. 

This branch studies how to assign economic values to these 

services and how to incorporate them into economic 

decision-making. 

(iv) Environmental Policy Analysis: It evaluates the 

effectiveness and efficiency of environmental policies and 

regulations. It also examines the trade-offs between 
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Notes environmental protection and economic growth, and 

assesses the costs and benefits of different policy options. 

(v) Sustainable Development: it is an overarching 

concept that aims to balance economic, social, and 

environmental objectives. Environmental economics plays 

a crucial role in developing and implementing sustainable 

development strategies by providing insights into the 

economic implications of environmental policies and 

technologies. 

1.1.6: Nature of Environmental Economics 

 The nature of environmental economics includes both positive and 

normative sciences. It is also covering both micro and macro aspects of 

different pollution problems. 

Positive and normative aspects: It is an application of scientific 

theories and general applications of welfare economics. If we study the 

root causes and consequences, it is. It speaks of good things. For example, 

the laws of thermodynamics apply equally to the economic system. For 

problems involving structural features, it is considered standard aspect. 

Thus, environmental economics is a normative science because it sets 

environmental policy objectives. According to B. C. Field, environmental 

degradation is caused by human actions, ie. immoral or unethical. As for 

why people pollute nature due to moral and ethical incompetence, to stop 

the kind of behavior that leads to environmental destruction If this is true, 

how to prevent human destruction pollution control and somehow to raise 

the overall environmental ethics of society , B.C. Field calls it an ethical 

approach to environmental issues. Several key factors determine the state 

of environmental economics. It is an interdisciplinary series that 

integrates economics and biology, environmental science, and other 

related disciplines. The nature of environmental economics includes 

qualitative and contextual science. It is also addressing the micro and 

macro aspects of pollution problems. Qualitative and legal aspects: This is 

the application of scientific principles and welfare economics in general. If 

we study the root causes and effects, it is. He talks about positive things. 

For example, temperature laws apply equally to an economic system. It is 

considered to be a standard category for problems involving structural 

elements. Environmental economics is therefore a normative science 

because it determines the goals of environmental policy. According to BC 
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Field, it calls it an ethical approach to environmental issues. Several key 

factors determine the state of environmental economics. It is an 

interdisciplinary series that integrates economics and biology, 

environmental science, and other related disciplines.  The flowing are the 

characteristic features: 

1) Interdisciplinary: Environm ental econom ics draw s upon 

knowledge and methods from a variety of disciplines, including 

economics, ecology, environmental science, and engineering. 

2) Dynamic: The natural environm ent and econom ic system s 

are constantly evolving, and environmental economics seeks to 

understand the dynamics of system, and its interactions over time. 

3) Context-Specific: Environm ental econom ics is contextual, 

with economic and environmental conditions varying across different 

regions and countries. Environmental economists must tailor their 

analyses to the specific context in which they are working. 

4) Policy-Oriented: Environm ental econom ics focuses on 

designing and evaluating policies that promote environmental 

sustainability while balancing economic and social objectives. 

5) Normative: Environm ental econom ics is not only descr iptive 

but also normative, meaning it involves making value judgments about 

how the natural environment should be valued and managed. 

6) The relationship between economy and environment: 

Environmental economics is concerned with understanding how 

economic activities, such as production, consumption, and investment, 

affect the environment and natural resources. 

7) The market and non-market values: It recognizes the 

environment and natural resources, which have both market and non-

market values. Market values reflected in the prices of goods and 

services, whereas the non-market values include ecosystem services, 

biodiversity, and cultural heritage. 

8) The use of economic tools and models: It uses econom ic 

models and tools to analyze the cost-benefits of environmental policies 

and regulations. These tools include cost-benefit analysis, market-

based instruments, and incentive mechanisms.  

9) The integration of environmental considerations into 

decision-making: It seeks to integrate environm ental 
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investment decisions, regulatory processes, and policy-making. 

10) The importance of sustainability: It recognizes the 

importance of sustainability, which requires balancing economic 

development with environmental protection and social welfare. This 

involves ensuring that economic growth achieved in a way that is 

environmentally sustainable and does not compromise the ability of 

future generations to meet their own needs. 

 In summary, environmental economics is a critical field for 

promoting sustainable development and protecting the natural 

environment. Its significance only will continue to grow in the face of 

growing environmental challenges and increasing demand for 

environmental stewardship. 

1.1.7: Understanding of Environmental Economics 

 The underlying principles of environmental economics are 

environmental interests or environments that have economic benefits and 

costs for economic development that are not included in traditional 

models 

 Environmental factors include things like access to fresh water, fresh 

air, wildlife habitat, and overall weather. While it is difficult to put an 

environmental price tag on it, its loss can be costly. Totally privatizing the 

environment is often difficult and leads to tragic consequences for 

common people. 

 Obliteration or Overexploitation of the environment or pollution and 

other environmental degradation are also causing. It can represent a type 

of market failure because it creates negative externalities. Environmental 

economists examine the costs and benefits of particular economic policies 

that attempt to solve such problems, and they can conduct theoretical 

experiments or analyzes of the possible consequences of these policies. 

1.1.8: Significance and Strategies  

1.1.8.1: Significance  

 The significance of Environmental Economics are as follows: 

1) Understanding the Trade-offs between Economic 

Development and Environmental Protection:  
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Environmental economics helps us to understand the costs and 

benefits of economic activity on the natural environment, and the 

trade-offs between economic development and environmental 

protection. This understanding is essential for designing policies that 

promote sustainable development and achieve a balance between 

economic growth, social welfare, and environmental sustainability. 

2) Promoting Resource Conservation and Environmental 

Stewardship: Environm ental econom ics provides tools and 

frameworks for promoting resource conservation and environmental 

stewardship. By valuing the natural environment in economic terms, it 

can help incentivize individuals, businesses, and governments to adopt 

practices that reduce waste, improve efficiency, and promote 

conservation. 

3) Facilitating Market-Based Solutions to Environmental 

Problems: Environm ental econom ics provides insights into 

the use of market-based solutions, such as pollution taxes, cap-and-

trade programs, and green subsidies, to address environmental 

problems. These mechanisms can help internalize environmental 

costs, promote innovation, and create economic opportunities in the 

growing green economy. 

4) Informing Environmental Policy and Decision Making: 

Environmental economics provides a rigorous framework for 

evaluating environmental policies and programs. It can help identify 

the most cost-effective ways of achieving environmental goals, and 

help policymakers make informed decisions about resource allocation 

and environmental regulation. 

5) Addressing Global Environmental Challenges: 

Environmental economics is essential for addressing global 

environmental challenges, such as climate change, deforestation, and 

biodiversity loss.  By providing a common language and analytical 

framework for addressing these challenges, it can help promote 

international cooperation and facilitate the development of effective 

global environmental policies. 

1.1.8.2: Strategies   

 It involves identifying a specific problem, but there are many ways to 

solve the problem. For example, if a country is trying to enforce the 

transition to clean energy, they have several options. The government can 
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Notes set specific limits on carbon emissions, or adopt incentive-based solutions, 

such as a rate-based tax on carbon emissions or a tax on corporate a 

renewable electricity is recognized 

All strategies are based on state participation in the market, but some 

governments prefer to use a light touch and others can be more assertive. 

The recognition of state intervention is an important political factor in 

setting environmental and economic policies. Broadly speaking, 

environmental finance can take the form of two types of policies: 

● Prescriptive Regulations: 

In this form of regulation, the government identifies specific measures to 

minimize harm to the environment. 

● market-based regulation 

Market-based systems use economic incentives to encourage desirable 

human behavior. Cap-and-trade regulations, for example, do not prohibit 

companies from polluting, but they impose a financial burden on those 

who do. These incentives reward companies for reducing carbon 

emissions, without specifying the mechanisms. 

1.1.9: Scope of Environmental Economics 

It is concerned with how economic activities affect the natural 

environment, and how the environment, in turn, affects economic activity. 

Environmental economics is also dealing with the design and 

implementation of policies and programs that aim to address 

environmental problems. The scope of environmental economics is quite 

broad and covers a range of issues, including: 

1. Valuation of natural resources: It helps in the valuation of 

natural resources, such as forests, water bodies, and minerals, which 

often not priced in the market. 

2. Pollution control: It provides tools and fram ew orks to 

control pollution and reduce its impact on the environment and public 

health. It also helps in identifying the optimal level of pollution control 

and the most cost-effective methods to achieve it. 

3. Climate change: This is crucial in understanding the 

economic implications of climate change and identifying policies that 

can help to mitigate its impact. 
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4. Sustainable development: It plays a significant role in 

promoting sustainable development by balancing economic growth 

with environmental conservation. 

5. Natural disasters: It helps in assessing the econom ic impact 

of natural disasters such as floods, earthquakes, and hurricanes, and 

identifying policies to reduce their impact. 

6. International environmental issues: It also deals with 

international environmental issues, such as trans-boundary pollution, 

global warming, and depletion of the ozone layer. It helps in 

identifying policies and strategies to address these issues at the global 

level. 

 The scope of environmental economics is vast and covers a range of 

issues related to the environment and the economy. It provides valuable 

insights and tools to policymakers and businesses to promote sustainable 

economic growth while preserving the environment.  

1.1.10: Challenges of Environmental Economics  

 The characteristics and economic benefits of environmental 

resources often transcend national boundaries; Environmental finance 

often requires a transnational approach. For example, an environmental 

economist might think that overfishing is a negative externality being 

addressed. 

 Moreover, the United States regulated its fishing industry, but 

without many other countries, the problem would not be solved. The 

global nature of such environmental issues has given NGOs such as 

Intergovernmental the Intergovernmental Panel on Climate Change 

(IPCC) has risen. 

 The extent to which the findings impact other industries is another 

major challenge for environmental economics. The conclusions drawn by 

environmental economists may be controversial, and their policy 

prescriptions may be difficult to implement especially given the 

complexity of the world market 

 The presence of multiple marketplaces for carbon credits is an 

example of the chaotic transnational implementation of ideas stemming 

from environmental economics. Fuel economy standards set by the 
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Notes Environmental Protection Agency (EPA) are another example of the 

balancing act required by policy proposals related to environmental 

economics.  

 In the United States of America, policy proposals arising from 

environmental economics generate contentious political debate. Leaders 

often disagree with evidence of external environmental costs, making it 

difficult to formulate specific environmental policies. EPA uses 

environmental economists to develop assessment-related policy 

recommendations. These proposals are examined and evaluated by 

regulatory agencies. The EPA oversees the National Environmental 

Protection Agency, which emphasizes market-based solutions such as caps 

and trading agreements on carbon emissions. Their policy priorities 

include promoting the use of biofuels, analyzing the costs of climate 

change, and addressing waste and pollution concerns. 

Example of Environmental Economics  

The cap-and-trade system is a prime modern example of 

environmental economics. Companies can purchase carbon offsets from 

developing countries or environmental organizations to offset their own 

carbon emissions. Another example is a carbon tax to penalize emissions 

industries. Corporate Average Fuel Economy (CAFE) rules are another 

example of environmental economics at work. This rule is set and specified 

at a gallon of gas per mile for vehicles manufactured by automakers. It was 

introduced in the 1970s to promote fuel efficiency at a time when gas was 

scarce. 

Model Questions 

1. What is environmental economics and how does it differ from 

traditional economics? 

2. What are the main challenges facing the field of environmental 

economics today? 

3. How do environmental policies and regulations affect economic 

growth and development? 

4. Can market-based solutions, such as emissions trading, effectively 

address environmental problems? Why or why not? 
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5. What is the role of government in regulating environmental 

resources, and how it be balanced with economic growth? 

6. How do externalities, such as pollution and climate change, affect 

the economy and society? 

7. What is sustainable development, and how it be achieved through 

economic policies and practices? 

8. How do economic decisions affect the environment, and how can 

we ensure that economic growth is sustainable in the long term? 

9. What are some of the costs and benefits associated with 

environmental protection, and how can we weigh them against 

each other? 

10. How can we reconcile the tension between economic growth and 

environmental protection in the face of global challenges such as 

climate change and biodiversity loss? 
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1.2.1: Introduction 

 Environmental economics is the theoretical and empirical study of 

the economic impact of local, national, and international environmental 

policies on a global scale. Environmental policy issues include the costs 

and benefits of various strategies to address various environmental issues 

such as air pollution, water quality, toxic substances, waste generation 

den, and dealing with global warming Central environmental economics is 

concerned with the concept of market failure. Market failure refers to the 

extent to which business activity and routine market regulation fail to 

allocate resources efficiently and thus to maximize societal welfare. In 

terms of market prices, there is a gap between what individuals do and 

what society wants to do to protect the environment. Such a wedge 

indicates wastefulness or economic inefficiency; Resources are 

redistributed so that at least one person is better off without 

compromising another. Common causes of market failure include 

externalities, exclusion, and lack of competition. 

 Most environmental economists were trained to use economic tools 

to solve environmental problems, many of which were linked to so-called 

market failures the invisible hand of economics where unreliable. Most 

ecological economists trained to measure human impacts on ecosystems 

and industries and their economic activities, and vice versa, the profession 

takes its theory as economics is a rigorous subfield of biology. 

 Environmental economics is described as taking a more quantitative 

approach to environmental problems and focusing more on long-term 

environmental sustainability on its terms explicitly and was considered 

more practical in the standards framework Environmental economics, in 

its efforts to be more objective, does not use money as a measure of 

decisions the chief judge. These two groups of experts have opposing 

views, probably from different philosophical bases. Natural resource 

economics is a relatively small field that began when the commercial 

exploitation of natural resource reserves was a major concern for 

researchers. Eventually, however, managers and policymakers began to 

focus on the increasing importance of natural resources and it is now 

Lesson – 1.2 
Approaches and Basic Theories of 

Environmental Economics 
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difficult to distinguish between environmental and natural resource 

economics as fields a permanent separation The more conservative green 

economists have split up to work on a new political economy. 

 Ecological economics was a major influence for the theories of 

natural capitalism and ecological economics, which could argue that there 

are two branches of ecological economics concerned with conservation of 

resources of production, and the ecological benefits to humanity Green 

economists reject neoclassical economics in favor of a new political 

economy beyond capitalism or communism that emphasizes the 

interconnections between the human economy and the natural 

environment between emphasis, recognizing that the economy is three-

fifths of the environment 

1.2.2: Approaches  

 Theory of environmental economics based on the premise of natural 

resources and the environment are limited. It efficiently managed to 

ensure sustainability. The theory seeks to understand how economic 

decisions affect the environment and how environmental policies designed 

to promote sustainable development. 

 One of the key concepts in environmental economics is the idea of 

externalities. For example, air pollution from a factory may have negative 

effects on the health of people living nearby, but the cost of health impact 

is not included in the price of the goods produced by the factory. 

Environmental economists argue that externalities must be internalized, 

meaning that the costs or benefits must be included in the price of the 

good or service, in order to ensure that economic decisions take into 

account their environmental impacts. 

 Market failure occurs when the free market does not allocate 

resources efficiently. In the case of environmental goods and services, 

market failure may occur because these goods and services are often 

public goods, meaning that they are non-excludable and non-rivalry. This 

means that it is difficult to exclude people from using them, and one 

person's use of the resource does not diminish the ability of others to use 

it. Environmental economists argue that market failure addressed through 

government intervention, such as taxes, subsidies, or regulation. 
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Notes  The Malthusian theory of population captures a constantly 

increasing trend beyond the possibility of survival. It retained its 

important status for various reasons, and as such, mankind confined them 

to a room. Thus, Malthus saw humanity as gluttonous, greedy, and 

malnourished because its hunger would inevitably overestimate the 

capacity of available farmland to produce food Neoclassical economists 

sought the relationship between population growth and environmental 

problems in evil. Rapid population growth (or high fertility) leads to and 

reduces societal poverty among family members, especially women and 

children. Moreover, lack of access to land and housing pushes many 

people into environmentally fragile areas. Moreover, the environment is 

increasingly degraded due to overexploitation of natural resources and 

deforestation for agriculture. Some of the approaches to environmental 

economics are briefly given here: 

1. Natural resources scarcity approach: 

 It is implied in the lack of natural resources that classical 

economists focus on in Malthusian analyzes of the problem in 

terms of population growth. Population has a constant tendency to 

increase beyond its subsistence level and maintains its critical 

level. These are the reasons and so humanity is naturally more 

closed off. If pressure from a growing population continues on the 

food supply, this means that people’s lives can be miserable. Thus, 

population growth with limited natural resources slowed economic 

growth. J.S. Mill has extended the scope of natural scarcity to non-

renewable resources. The only by-product of industry which if 

population does not increase and which would be responsible for 

increasing the cost of production itself is based on minerals which 

are not renewable, and as exhaustible as coal in whole or in part if 

it is not iron ore all of which, the most abundant and most useful 

metals , of which the majority of metals are the constituents of 

nearly all stones, are easily exhausted by Drs. In Herbert Ginnits 

terms, the goal of balancing the improvement of the natural 

environment with other desires such as consumption and leisure is 

Marshall's problem of scarcity, to use Lionel Robbins' well-known 

phrase. However, these ideas are not concerned with 

environmental concerns. The old school views the environment as 

a free commodity. However, society has overexploited natural 
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resources, causing environmental damage. Marshall does not 

assume that there are no finite elements at all but merely 

acknowledges that nature ran out of finite capacity. Ricardo argued 

that relative scarcity is a problem of growing economy. Relative 

scarcity set by rising costs as the highest-grade resources, which 

exploited and substituted for all low-grade resources.  

2. Marxist Ecological Approach: 

 The ideology of Marx is just opposite to capitalistic school of 

thoughts. Every capitalist is engaged in introducing labour saving 

methods and replacing the labour by machines. The natural 

environment polluted by installing more machines by capitalists. 

In the words of Marx, the forces of nature appropriated as agents 

of labour process only by means of machines and only by the 

owners of machines. The application of these forces of nature on a 

broad scale is only possible where machines used on a broad scale.  

In short, we may say that mechanical methods lead to man’s 

exploitation of nature in his own interests. F. Engels has expressed 

his views on Economic growth and Environmental crisis. He is of 

the view that man is a product of nature and a part of it. Therefore, 

economic growth need not damage man’s harmony with nature. In 

an essay entitled, The Part Played by Labour in the Transition from 

Ape to Man‖, he has expressed his views thus: Let us not, 

however, flatter ourselves over much on account of our human 

victories over nature. For each such victory nature takes its revenge 

on us we reminded that we by no means rule over nature, like 

someone standing outside nature, but that we. Belong to nature. 

3. Chicago School Approach:  

 According to this approach, market failures always occur due 

to external factors in the real world. Externalities are market 

imperfections where the market does not value a service or a 

service that is not as valuable. For example, a factory in a 

residential neighborhood emits smoke, which adversely affects the 

health and household goods of the residents. In this example, the 

facility makes a profit that compensates residents who must incur 

additional costs to stay healthy and have clean homes. These are 

marginal social costs due to harmful externalities, larger than 
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the public interest, Pigou suggests state intervention through 

pollution taxes or grants to companies to reduce pollution. Pigou’s 

about the outdoors. Kose challenged that. According to him, the 

main cause of externalities is the improper assignment of property 

rights.If property rights clearly defined, then the affected parties 

will adopt policies to internalize the externalities. Dr. Coase 

explains his arguments with the help of an example. He assumes 

only two parties, a cattle raiser and a wheat-producing farmer. 

They are operating on neighborhood properties without any 

fencing. The externality is the damage done by the cattle roaming 

on the unfenced land of the farmer. As the cattle, raiser increases 

the size of the herd, the damage to the farmer’s crop increases. 

According to Dr. Coase, property rights properly defined and 

enforced. Its emphasis that the farmer has the right not to destroy 

and the cattle raiser will then be forced to pay damages to the 

farmer for the destroyed crops.  

4. Conservation Model:  

 CiriacyWantrup has advocated a safe minimum standard 

approach for natural resources use. In the face of uncertain 

demand and uncertain technological improvements that create 

substitutes, a certain minimum of preservation would give some 

options for future use. This approach suggests adopting a 

conservation process, which involves the identification of a safe 

minimum standard of critical zone of renewable resources use 

because of the uncertainty and irreversible degradation of these 

resources. It is the prime duty of the institutions to safeguard 

against the inefficiency in the use of these resources. K.W. Kapp 

argued that destruction of renewable resources is the result of 

uncontrolled competition in the utilization of these resources. Over 

hunting, over fishing, excessive timber felling and exhaustion of 

the soil have led and still lead to the extinction of species and 

erosion of fertile land. He also deals with the problems of non-

renewable resources like oil and coal. As a result, of cut-throat 

competition, great waste occurs in production and here too no 

allowance is made for the consequences for future generations. For 

maintaining a stable ecosystem, he stresses on abiotic conditions 

such as the quantity of nutrient salts, soil structure, ground-water 
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level, degree of acidity and humidity. K.E. Boulding argued that 

earth’s environmental resources viewed as essential irreplaceable 

social capital and the main purpose of economic activity should be 

to conserve this stock of natural capital intact for future 

generations. To put it more precisely, environment is the resources 

potential on which humankind depends and development consists 

of transforming elements of environment into resources. 

Diachronic solidarity with future generations compels us to reject 

predatory from hand to mouth practices of cowboy economy and to 

seek instead a pattern of resources use based as much as possible 

on sustainability.  

5. Technological Model: 

 Technological approach emphasizes the link between the 

nature of technological change that has taken place and its 

environment implications. Barry Commoner believes that the main 

purpose of business firms is to maximize profits. Moreover, profits 

of business firms have increased with the advancement of 

technology. He explains two facts regarding environment.   

● First, pollution is exacerbated by new technologies that are 

ecologically flawed but highly profitable replacing old 

production methods and so in these cases pollution is a 

factor inadvertently colliding with the natural inclination of 

the economic system to introduce new technologies that 

increase productivity 

● Second, the costs of environmental degradation are borne 

externally by society as a whole rather than by the primary 

producer. In support of his view, he notes that 

manufacturing in the U.S. has changed dramatically. of the 

nature and manufacture since World War II. 

 Since 1946, the supply of basic goods such as food, clothing 

and shelter has increased in proportion to population growth but 

the environmental impact of these goods has also increased 

Common uses the term technology to describe it changes in 

production with harmful effects on habitat. The general public 

believes that in most of these changes that have been part of our 

economic growth since 1946, new technologies have a much more 
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displaced them. Based on the analysis, he concludes that the post-

war technological change in productive activities is the main cause 

of the current environmental crisis He argues that productive 

industries with significant negative impacts on the environment 

offset the worst of the negative effects. But that doesn’t mean the 

technology is inherently harmful to the environment. It’s not that 

the gains in technology are scarified. We should strive to develop 

new technologies that incorporate environmental intelligence. E.F. 

Schumacher believes in fair technology, which is labor-intensive, 

energy-saving, pollution-free and creates jobs. Huber contemplates 

ecological modernization rather than technological 

change.Ecological modernization refers to a process of an 

ecological switch over to industrialization 10 process. It is a way 

out of the environmental crisis. Accordingly, crisis averted by 

adopting cleaner technologies.  

6. Ethical Model: 

 Lester Brown talks about the stress of pollution on humanity’s 

ecology. According to him, pollution is not just a problem. It can 

also damage productive local ecosystems. It can destroy forests, 

crops and fisheries, freshwater lakes and rivers, damage all plant 

and animal species, harm human health, break the ozone layer, 

disrupt the exchange of oxygen and carbon dioxide between the sea 

and the atmosphere and damage clothing even; buildings and their 

condition. Moreover, other challenges facing mankind include 

population growth and climate change. Climate change is caused 

by fossil fuels or a carbon-based economy. Therefore, the 

atmosphere must be stable. 

(a)Climate adaptation means moving away from a carbon-

based economy to a solar hydrogen economy. 

(b)There may be changes in human reproductive behaviour. 

(c)The global economy must have some social change in 

people’s values and lifestyle so as not to destroy its natural 

order. 
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(d)Other ecological stresses include grassland degradation 

and physical soil degradation. 

(e)Stress in the next level rarely manifests itself in the 

economy, inflation, unemployment, economic stability or 

exhaustion. 

(f)The oppression takes on a social and political character: 

famine, forced migration to cities, declining living 

standards, and political unrest. The need to simultaneously 

adapt human life to the carrying capacity of the Earth’s 

ecosystems and the limits of renewable energy will require 

new social ethics The essence of this restructuring is to 

transform housing for in accordance with population, 

Earthly resources, power and aspirations. 

Above all, this new ethic must arrest the deterioration of man’s 

relationship to nature. If civilization as we know it is to survive, 

this ethic of accommodation must replace the prevailing growth 

ethic of unlimited exponential growth and great faith in 

technological fixes.  

7. Socio and Economic Model: 

Dr. Mostafa K. Tolba emphasizes socio-economic perspectives. 

According to him, we now see the environment as a reservoir of 

physical and social resources that are always available to meet 

human needs, and development as a process pursued by all 

countries to improve human well-being. Today, there are millions 

who lack basic human needs such as adequate food, shelter, 

clothing and health care, and millions who lack even basic 

education This is not only an unsustainable situation for humans, 

but an environmental one a strong encounter also occurs. The 

relentless tension that arises where basic human needs cannot be 

met inevitably erases the sources from which man must obtain his 

food. Deforestation, loss of arable land, loss of crops due to disease 

and malnutrition, and increased pressure on fragile ecosystems, 

often leading to poverty These factors as important as the pollution 
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the rich. All accelerate the degradation of natural resources. Many 

human settlement problems also stem from inadequate 

development. In support of his argument, Drs. Tolba argues that 

the purpose of society in developed countries will need to be 

redefined so that all citizens have more opportunities for cultural, 

educational and humanistic expression. These non-physical 

development centers represent the highest levels of human 

development. This alternative should be less demanding on the 

environment, especially in terms of natural resources and energy. 

The current system of production and consumption, based on 

waste, surplus, and planned resources, replaced by conservation 

and recycling. 

In developing countries, which still lack the infrastructure and easy

-to-use infrastructure needed to meet the growing needs and 

aspirations of people This approach must go do develop a strong 

physical focus. However, the past contributed to each nation 

adopting the right path of development and the pursuit of human 

knowledge and natural resources. It meets its own needs and is 

consistent with its culture and values. Environmentally friendly 

technologies that affect the natural resources of soil, water, flora 

and fauna must be adopted, and damage to the resources must be 

avoided. 

Economic Growth and Environment: 

 Since Malthus, Ricardo and Mill, economists such as 

Galbraith, Mishaan, Bolding, Nordhaus, Commoner and others 

have found concern over the negative effects of economic growth 

on the environment. According to them, economic development 

objectives have been reviewed because they have affected quality of 

life, environmental pollution of natural resources, and their 

inability to solve socioeconomic problems e. J.S. In his book The 

Costs of Economic Growth, Mission has outlined his arguments 

against growth. According to him, it is almost impossible to move 

towards this golden path of economic self-sufficiency without 

subjecting people to multiple, and more so, seemingly, oppressions 

is increasing with rapid economic growth and economic growth.  
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Lester Brown outlines the current state of economic growth. He 

argues that the economic benefits outweigh the costs. These costs 

include rapid degradation of natural resources, urban problems 

such as congestion, noise pollution and rural problems such as 

strip mining and indiscriminate clearcutting of timber. 

 Classical economists have expressed their views on population 

growth and environmental crises, especially Malthus, in the Malthusian 

population interaction model, there are social and environmental crises.  

In Malthusian terms, there is this trend of constantly increasing 

population beyond the capacity to sustain their livelihoods, so Malthus 

saw mankind as deprived, wasted and malnourished because there is no 

doubt there is no need for its desires to overestimate the capacity of the 

available agricultural land to produce food. Neoclassical economists 

analyzed the relationship between population growth and environmental 

problems in an alarming way. Rapid population growth (or high fertility) 

leads to and reduces societal poverty among family members, especially 

women and children. Moreover, lack of access to land and housing pushes 

many people into environmentally fragile areas. Moreover, the 

environment is increasingly degraded due to overexploitation of natural 

resources and deforestation for agriculture. 

 The theory of environmental economics focuses to promote 

economic growth while protecting the environment. It emphasizes the 

importance of managing natural resources and the environment in a 

sustainable way, and of ensuring that economic decisions take into 

account their environmental impacts. 

1.2.3: Impact of Climate Change 

 Climate change always affects people. The most complex and 

challenging problems faced by mankind are global warming, acid rain, 

ozone depletion, changes in rainfall patterns etc. These can have quite 

complex effects on the global ecosystem Economy experts have assessed 

the effects of climate change on agriculture, wildlife, human livelihoods 

and water resources. 
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Notes 1.2.3.1: Comparison of Micro and Macro Aspects of 

Environmental Economics: 

 Economists such as Pigou, Hotelling, and Nordhaus built their 

model on the relationship between individual firms and natural resources. 

Thus, it covers both micro and macro aspects of the pollution problem. 

Nowadays, there are many examples of micro- and macro-environmental 

problems. We often, look at crowded markets, industrial clusters and even 

residential areas in a city like Delhi. We don’t get enough fresh air in these 

places. Alright, the solution lies in micro-level planning. In other words, if 

the problem of pollution applies to the economy as a whole, it applies to 

the larger part of the environmental system. 

 Environmental economics draws more attention from 

microeconomics than macroeconomics. It focuses primarily on how and 

why people make decisions that are harmful to the natural environment. It 

is also about how economic policies and policies have changed to better 

balance environmental and human desires with ecological needs 

1.2.3.2: Static and Dynamics  

 Classical and neoclassical economists have applied both static and 

dynamic perspectives to the environment. An economic efficiency 

approach has been applied to the environment, which is stable in nature 

but under a dynamic approach focusing on forests, minerals, fossil fuels 

and water on the existing. 

1.2.3.3: A social science 

 It includes financial management aspects of pollution and natural 

resources. It interacts with people and their physical surroundings. It 

studies the impact of pollution on human beings and suggests that the 

state use resources more efficiently in order to increase the quality of life 

or reduce the cost of living. Environmental economics also takes into 

account the natural environment around it, but not alone. For example, a 

human-made cultural or social environment can also be part of nature. 

1.2.3.4: Pollution and Economic Problem 

 Pollution is an economic problem because it involves choices and 

competing solutions. The economic problem exists because the way 
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resources can be used to actually reduce pollution. Moreover, it also 

reduces the value of some public goods. This suggests that landfill 

pollution is a scarcity problem. The main selection problem is how to use 

scarce resources for the needs of society. Market forces will help identify 

these scarcities in the most meaningful way possible. Equilibrium 

achieved when environmental demand and supply are equal. Because of 

the scarcity of materials, they cannot be used for all purposes at the same 

time. So, to use it for one purpose, it must be drawn from other uses. 

Modern society faces a choice problem: maintaining environmental 

quality or increasing industrial production (i.e. automobiles). It creates 

friction between potential gainers and potential losers. The problem of 

externalities is a key factor in environmental quality. Effects of industrial 

production can affect the quality of the environment. The economic 

problem is therefore the proper allocation of resources in terms of 

externalities. 

One of the goals of the environment is to limit that production, which 

increases the cost of living for society. The quality of the environment in 

terms of consumption and waste generation is greatly affected by human 

activity. The extent to which consumption and waste production affect 

environmental quality depends on economic environmental 

conditions.More exploitation of it means more pollution. Environmental 

pollution and economic problem of efficiency projected in Figure 1.1. 

 

Figure – 1.1: Environmental Pollution and problem of Economic 

Efficiency 
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composite good (M) which is the set of all existing goods and services, and 

an environmental good representing a fixed quantity there to reduce 

emissions The ME curve represents the production frontier. If the 

economy moves from point S to point A on the ME curve, there will be 

more instances where economic activity will increase without increasing 

emissions. In other words, if the economy moves from point S to point В 

on the ME curve, a reduction in the level of economic activity (L) implies a 

larger reduction in emissions when point S is point В day the same way.In 

this connection, Ian Hodge points out, what found that the choices made 

about the environment depend upon similar factors as do choices made in 

other areas of economics?  

Economic development can affect environmental quality under 

different conditions. Environmental quality can increase with economic 

growth. Thus, for example, increased income creates resources for public 

services. The availability of these services allows individuals to multiply 

archives. Second, the environment may initially be poor but then improve 

as development increases. Third, the quality of the environment may 

decrease as the pace of development increases. 

1.2.4: Environment and Economy Linkages 

 Economic activities are affected either by natural and 

environmental resources. Activities like extraction, processing, 

manufactures, and transport, consumption and disposal changes on the 

stock of natural resources, adding stress and introduce wastes to 

environmental systems. Moreover, economic activities affect the stock of 

natural resources and inter temporal welfare effects. From this 

perspective, the productivity of an economic system depends on the 

supply and quality of natural and environmental resources. Natural and 

environmental resources have three economic roles: waste disposal 

services, related to the environment’s assimilative capacity; natural 

resource inputs into production; and directly consumed life support 

services and aesthetic amenities. The environmental and natural resource 

input function focused to understand the relationship between economic 

growth and environment. Water, soil, air, biological, forest and fisheries 

resources are the productive assets, whose quality helps determine the 

productivity of the economy. Focusing on this role of environment as a 

producer good highlights the direct environmental problems have on 
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economic growth. Thus, economic management affects environment 

quality of the economy. Environmental degradation imposes costs on the 

economy, which results in output and human capital losses. 

 Land degradation and soil erosion is the main cause of labor with 

poor health, crop failure, loss of fisheries, declining tourist income from 

beaches or loss of soil fertility due to deforestation ` Some obvious 

implications of such a decline in production may be Furthermore, a 

growing number of epidemiological studies suggest that air and water 

pollution leads to poor health and premature death in humans on a large 

scale, especially in developing countries The effects of water and air 

pollution are adverse to children, the very elderly, and poverty. Pollution 

prevention is therefore linked to sustainable development and not a 

luxury to be delivered after the development process has begun. The 

ecosystem is the source of all-natural resources. Some natural resources 

are renewable (e.g., water, organic matter) while others are renewable 

(e.g., soil deposits). The overlapping periods between the economy and 

the environment are summarized in the figure. The economy consists of 

two sectors: producers and consumers, exchanges, services, factors of 

production (labor and capital) Environmental interactions between the 

two sectors are expressed in ways on two: as three connecting circles E1, 

E2 and E3, and a connecting boundary labeled E4. Manufacturing 

companies extract energy resources such as oil and physical resources 

such as iron ore from the environment; These were transformed into 

products by means of methods. These conversion processes also generate 

wastes at different stages and the environmental facilities that are 

normally used as repositories (Sink) for waste products are some recycled 

materials at the manufacturing site, denoted by the loop R1, and in the 

consumption sector, as shown by the loop R2. 

 The first role of the environment is to provide. Second, it acts as a 

sink or receiver for garbage. These wastes can be affected either directly 

from production or consumption. When a person takes out his garbage or 

drives to work, he helps to destroy it. Finally, the environment is also an 

amenity These include scenery, relaxation, and other aesthetic values 

provided by the environment 

 

 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 31 

Notes 

 

 

Figure – 1.1: Linkage between Economies – Environment 

 

1.2.4.1: Ayres-Kneese’s Material Balance Model 

Ayers and Nease argue that if the ability of the environment to 

incorporate waste is scarce, then voluntary exchange programs devolved 

to states will not be technologically externally viable is there no 

uncompensated inflation until all inputs are fully converted to 

production. with both unwanted material residues en route and final 

product waste in the process of consumption. Activities involved in the 

production, consumption, and distribution of economic goods. These 

activities are directly related to nature. Nature provides raw materials for 

manufacturing and economic use. Residues from manufacturing and 

consumption tend to persist and often do harmful activities such as 

killing fish, reducing public health, destroying and destroying buildings 

due to industrial pollution. 
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Eventually, the remaining waste in manufacturing and 

consumption returned to nature. The remaining waste is recycled. 

Furthermore, all the other disposals do not cause pollution because of the 

permeability of the environment. Moreover, energy, that is, extracted 

from the environment, must reappear elsewhere in the economic system. 

But change can come seemingly chaff and windy. Moreover, energy spent 

cannot be recycled but waste can be used up to a certain extent. This 

means that economic activity always directly or indirectly affects the 

environment. Thus, the law of conservation of matter and energy implies 

that matter has been converted into another form of matter or energy but 

can never be lost. All inputs used in economic production such as fuel, 

raw materials, water, etc. will eventually become residue or waste 

equivalents 

The model explained in the Material Flow Diagram  (Figure - 1.3). 

 

 

  

 The flow diagram highlights the equation of mass inputs and mass 

outputs for each process. Furthermore, eventually all materials removed 

from the environment can become waste and unwanted pollutants. This 

implies that, among other things, there are externalities (market failures) 

associated with near-extensive production and consumption and that 

Figure – 1.3: Material Flow Diagram 
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development. 

 John H. Baldwin argues that the traditional approach to design and 

consumption has eliminated critical considerations. These exemptions 

place emphasis and control only on the production and consumption of 

funded goods. Most real production and consumption in the world, 

especially in developing countries, also takes place outside the formal 

printed economy and therefore the equilibrium model provides a useful 

framework for exploring alternative processes and memories. 

1.2.4.2: Implications of Material Balance Model 

The important implications of material balance model: 

a) The impact of mining activities on consumption and production. 

The environment can act as a conduit for the extraction 

processes. Companies often smoke in the air and therefore can 

affect the welfare of consumers. Customers can also throw trash 

on the property; generates a lot of garbage and pollution. Each of 

these activities can affect the other. Since there is no market that 

determines the flow of extraction, these activities are likely to be 

over processed Each will overestimate its extraction costs nothing 

will be done with the environment as long as this use can improve 

its quality. 

b) Assimilative capacity of waste: Excess waste entering the 

environment rather than recycling or recycling will result in 

excessive strain on the assimilative capacity of the environment 

for consumption the management of such waste protection. The 

result will be pollution and waste impacts, with subsequent 

economic ruin costs. 

c) The application of regulations on thermal energy, economic 

production, and consumption activities invariably produces some 

pollution and waste. They should be disposed of properly. Also, 

100% recycling is not always possible. However, society has no 

choice but to overcome the total waste of the budget. In general, 

this function allows planners to weigh the social benefits of 

different productive activities and compare them to comparable 

social costs (including elimination). Policymakers can then decide 

to intervene in the budget in order to change or alter production. 
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If a balance is reached between acceptable levels, productivity will 

increase and the environment will improve. 

d) This approach emphasizes a recycling approach and a low residue 

approach. It can only be achieved by reforming the environmental 

policy and improving its intervention capacity by investing in 

checkpoints. Investments in public infrastructure such as 

transport infrastructure, sewage disposal and river flow 

management were closely linked to tailings levels and impacts 

and planning was done in light of them. 

e) It is important not only to consider the external costs resulting 

from varying concentrations and durations of various residues in 

the environment but also to develop more systematic methods for 

predicting as external residues cost-effectiveness, techno-

economic trade-offs, and environmental impact recycling  

f) The application of the law of thermodynamics to the problem of 

garbage in memory management is an important step. Memories 

from both production and consumption. This prevalence of 

memory problems and the links between memory, economic 

activity and recycling provide the basis for the physical system of 

environmental quality in other words it shows that waste 

production is prevalent in the economy. In turn, if the ability of 

the environment to safely absorb and degrade wastes is limited. 

The external effects of waste will be severe. This tendency 

contradicts the view that exogenous factors are occasional 

deviants from market success. 

g) The importance of physical equilibrium theory lies in the fact that 

it provides a coherent framework in which economic analysis of 

resource consumption and its implications for the established 

environment is focused on stock -flow relationships implied by 

actions and over the importance of these relationships 

1.2.5: Market Systems and Environment Development 

 The market system, which is based on the principles of supply 

and demand, plays a significant role in shaping the environment. The 

decisions made by consumers and producers in the marketplace have 

important environmental consequences, both positive and negative.  On 

the positive side, the market system can incentivize businesses to adopt 

environmentally friendly practices, as consumers may be willing to pay 
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technologies and innovations, which helps to reduce environmental 

impact. On the negative side, the market system can lead to 

environmental degradation if there are no regulations or incentives to 

encourage businesses to adopt environmentally friendly practices. For 

example, if businesses can increase their profits by engaging in practices 

that harm the environment, such as overfishing or deforestation, they 

may do so even if the long-term environmental consequences are severe. 

 One key challenge for the market system is that it often fails 

to account for the full cost of environmental degradation. For example, 

the cost of air pollution from a factory may not be reflected in the price of 

the goods produced by the factory, and therefore may not be taken into 

account by consumers or producers in their decision-making. This can 

lead to a situation where businesses engage in practices that are harmful 

to the environment because the costs of those practices are not fully 

accounted. To address these challenges, governments can implement 

policies and regulations that incentivize businesses to adopt 

environmentally friendly practices. For example, governments can 

impose taxes on activities that harm the environment, or provide 

subsidies for businesses that adopt eco-friendly practices. Additionally, 

governments can set standards for emissions and pollution that 

businesses must adhere to, in order to limit their environmental impact. 

 Overall, the market system can both help and hinder 

environmental sustainability, depending on the incentives and 

regulations in place. By implementing policies and regulations that 

encourage businesses to adopt eco-friendly practices, governments can 

help to ensure that the market system supports environmental 

sustainability. Market Systems Development (MSD) projects have the 

potential to play a crucial role in facilitating the shift towards more 

sustainable economies – for instance, via supporting adoption of 

innovative “green” business models or promoting green technology 

diffusion and knowledge exchange. Nevertheless, while guidance on the 

potential of the MSD approach to stimulate economic growth and create 

or improve jobs is strong, guidance on how the approach can be used to 

advance environmental objectives or even simply avoid unwittingly 

causing environmental degradation still remains scarce. 

 In order to address this gap, the Lab examined the 
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experiences of five MSD projects that have contributed to both 

environmental and socio-economic objectives, reviewed relevant 

literature and sought insights from the ILO’s Green Jobs Programme and 

its experts on intervention at the employment-environment nexus. This 

‘guidance note’ synthesizes the findings of this research into practical 

guidance to help projects and donors ultimately better integrate and 

achieve environmental objectives in MSD programmes. The market 

system and the environment have a complex relationship. On one hand, 

the market system, with its focus on efficiency and productivity, can lead 

to economic growth, technological innovation, and improved standards 

of living. On the other hand, the market system can also lead to negative 

environmental impacts, such as pollution, deforestation, and depletion of 

natural resources.  In a market system, the prices of goods and services 

are determined by supply and demand. This means that goods and 

services that are in high demand will command higher prices, while those 

in low demand will have lower prices. This can create incentives for firms 

to produce goods and services that are in high demand, which can lead to 

economic growth and increased prosperity. 

 

 However, the market system may not fully account for the 

environmental costs of production and consumption. For example, if a 

factory is producing goods that generate pollution, the cost of that 

pollution is not reflected in the price of the goods. This is known as an 

externality, and it can lead to overproduction of goods that generate 

negative environmental impacts. To address this issue, environmental 

economists advocate for policies that internalize environmental costs. 

This can be done through taxes, subsidies, or regulation. For example, a 

tax on carbon emissions can make the cost of pollution more explicit and 

encourage firms to reduce their emissions. Similarly, subsidies for 

renewable energy can encourage the development of clean energy 

sources. Overall, the market system and the environment are 

interdependent. The market system can create incentives for economic 

growth and technological innovation, but it can also lead to negative 

environmental impacts. Policies that internalize environmental costs can 

help to ensure that economic decisions take into account their 

environmental impacts and promote sustainable development. 

  

 The main positive impacts of the market system on the 

environment is that it can incentivize businesses to innovate and develop 
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businesses that are able to produce goods and services with lower 

environmental impact may be able to sell those goods and services at a 

lower price, which can make them more competitive in the market. 

Additionally, consumers may be willing to pay more for environmentally 

friendly products, which can further incentivize businesses to develop 

and sell those products.  The market system can have both positive and 

negative effects on the environment. On the one hand, markets can help 

to allocate resources efficiently, incentivize innovation, and promote 

economic growth, which can have positive environmental effects. For 

example, markets can provide financial incentives for companies to 

develop and use cleaner technologies, and can encourage individuals to 

reduce their environmental impact through conservation and recycling. 

  

 However, the market system can also lead to negative 

environmental outcomes. For example, when environmental goods and 

services are not priced correctly, market failures can occur, leading to 

overconsumption and depletion of natural resources. Additionally, 

markets may fail to account for the negative externalities associated with 

pollution, leading to environmental degradation and public health 

problems.  To address these negative environmental impacts of the 

market system, environmental policies and regulations are often put in 

place. These policies aim to internalize environmental costs, by imposing 

taxes or fees on pollution and other negative environmental externalities, 

and providing incentives for companies to reduce their environmental 

impact. Additionally, policies can be designed to promote sustainable 

resource use, such as through the establishment of protected areas, 

sustainable forestry practices, or sustainable fisheries management.  The 

market system, also known as capitalism or the free market, is a system 

in which the production and distribution of goods and services is 

primarily determined by the interaction of buyers and sellers in a market. 

In this system, prices are determined by supply and demand, and 

businesses make decisions about what to produce and how much to 

produce are based on profit motives. 

 

 The market system has both positive and negative impacts on 

the environment. On the positive side, the market system can promote 

efficiency and innovation, leading to the development of new 

technologies and products that are more environmentally friendly. For 
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example, market incentives have driven the development of renewable 

energy sources such as solar and wind power. However, the market 

system can also have negative impacts on the environment. One of the 

key issues is the problem of externalities, which I mentioned earlier. The 

market system often fails to take into account the environmental costs of 

production and consumption, resulting in environmental degradation 

and negative impacts on public health. For example, the production of 

goods and services often results in pollution, which can harm the 

environment and human health. 

 In addition, the market system tends to prioritize short-term 

profit over long-term sustainability, which can lead to overconsumption 

and the depletion of natural resources. For example, businesses may 

exploit natural resources such as forests or fisheries without regard for 

their long-term sustainability.  Overall, the market system can have both 

positive and negative impacts on the environment, depending on how it 

is regulated and managed. Environmental policies, such as taxes or 

regulations on pollution, can help to internalize environmental costs and 

encourage businesses to adopt more sustainable practices. In addition, 

market-based mechanisms such as cap-and-trade programs can provide 

incentives for businesses to reduce their environmental impact while still 

maintaining their profitability. 

 `The market system, also known as the free market or 

capitalism, is an economic system in which prices for goods and services 

are set by supply and demand, without interference from government or 

other external forces. The market system has significant impacts on the 

environment, both positive and negative.  On the positive side, the 

market system can incentivize businesses and individuals to invest in 

environmentally friendly technologies and practices, if doing so is seen as 

profitable. For example, if the price of fossil fuels increases, businesses 

may be more likely to invest in renewable energy sources such as wind or 

solar power. Similarly, consumers may be more likely to choose 

environmentally friendly products if they are cheaper or of similar price 

to less environmentally friendly alternatives. 

 On the negative side, the market system can also incentivize 

businesses and individuals to prioritize short-term profits over long-term 

environmental sustainability. For example, a business may be more likely 

to pollute a nearby river or emit greenhouse gases if it is cheaper than 
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does not necessarily take into account the full environmental costs of 

production and consumption, such as the cost of pollution or the 

depletion of natural resources. Another negative impact of the market 

system on the environment is that it can create externalities, which are 

costs or benefits that are not reflected in the market price of a good or 

service. For example, air pollution from a factory may have negative 

health impacts on nearby residents, but the cost of those health impacts 

is not reflected in the price of the goods produced by the factory. This can 

lead to market failure, in which the market fails to allocate resources 

efficiently, and can result in environmental degradation. 

 As a result, some argue that the market system needs to be 

complemented with policies and regulations to ensure that 

environmental externalities are internalized, and that businesses and 

individuals are incentivized to act in an environmentally responsible 

manner. For example, governments can implement taxes or emissions 

trading schemes to discourage pollution, or provide subsidies for 

renewable energy sources. Additionally, businesses and consumers can 

be encouraged to choose environmentally friendly products through 

labeling or public education campaigns. Overall, the relationship between 

the market system and the environment is complex and multifaceted. 

While the market system can incentivize environmentally friendly 

behavior, it can also lead to environmental degradation if not properly 

regulated. Therefore, it is important to strike a balance between 

economic growth and environmental sustainability. 

1.2.6: Environment and  Welfare 

 Welfare and the environment are two interconnected aspects 

of human well-being. Welfare refers to the state of an individual's 

physical, social, and economic well-being, while the environment refers 

to the natural and physical world around us.  The environment plays a 

critical role in human welfare. It provides resources like food, water, and 

air, which are essential for human survival and well-being. Additionally, 

the environment provides important ecological services such as 

pollination, water purification, and climate regulation, which are 

essential for maintaining the health of ecosystems and human societies.  

However, human activities such as pollution, deforestation, and climate 

change can have negative impacts on the environment and in turn, it 
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affects human welfare. For example, air pollution from industrial 

activities can lead to respiratory illnesses and other health problems, 

while deforestation can lead to soil erosion, loss of biodiversity, and 

reduced access to resources such as wood and medicine. 

 To ensure that human welfare and the environment are both 

protected, it is important to adopt policies and practices that promote 

sustainability and environmental protection. This can include measures 

such as reducing greenhouse gas emissions, protecting and restoring 

natural habitats, and promoting the use of renewable resources. 

Additionally, policies and programs that promote social welfare, such as 

access to healthcare, education, and economic opportunities, can also 

have positive impacts on the environment by reducing poverty and 

promoting sustainable development.  The relationship between welfare 

and the environment is complex, as both are important factors that 

contribute to human well-being. Welfare refers to the overall quality of 

life of individuals and communities, while the environment refers to the 

natural resources and ecosystems that support life on earth. The 

environment is an important factor in human welfare, as it provides the 

resources necessary for human survival, such as clean air, water, and 

food. It also provides a range of other benefits, such as recreational 

opportunities, cultural and spiritual values, and ecosystem services such 

as pollination and nutrient cycling. Therefore, protecting and preserving 

the environment is essential for ensuring human welfare.  At the same 

time, human activities can have negative impacts on the environment, 

which in turn can have negative impacts on human welfare. For example, 

air and water pollution can have negative health impacts, climate change 

can disrupt ecosystems and lead to more extreme weather events, and 

loss of biodiversity can reduce the availability of important resources and 

services. 

 To address the relationship between welfare and the 

environment, policies and programs are developed to promote 

sustainability and protect the environment while also promoting human 

wellbeing. These policies and programs include efforts to reduce 

pollution, conserve natural resources, promote renewable energy, and 

encourage sustainable land use practices.  One of the main ways in which 

the environment affects welfare is through the impact of pollution and 

environmental hazards on human health. Exposure to air and water 

pollution, for example, can lead to respiratory and other health problems, 
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illnesses. These negative health impacts can reduce quality of life, 

increase healthcare costs, and reduce overall productivity and economic 

well-being. Another way in which the environment affects welfare is 

through its impact on natural resources and ecosystem services. Natural 

resources such as clean water, fertile soil, and diverse plant and animal 

populations are critical to human welfare and livelihoods. However, 

overexploitation and degradation of these resources can reduce their 

availability and quality, leading to decreased food security, increased 

vulnerability to natural disasters, and reduced economic opportunities. 

At the same time, human welfare can also have a significant impact on 

the environment. Economic growth, for example, can lead to increased 

environmental degradation if it is not managed in a sustainable manner. 

On the other hand, investments in clean technologies and sustainable 

development can promote both economic growth and environmental 

sustainability, leading to improved overall welfare. 

 In addition, the efforts are made to promote environmental 

justice, which recognizes that some communities are disproportionately 

affected by environmental degradation and pollution. By addressing 

these issues, policymakers can promote both environmental 

sustainability and human welfare, ensuring that current and future 

generations can enjoy a high quality of life in a healthy and sustainable 

environment.  Overall, the relationship between welfare and the 

environment is complex and multifaceted. It is important to recognize 

the significant impacts of environmental degradation on human welfare 

and to develop policies and strategies that promote both environmental 

sustainability and human well-being. This requires a coordinated 

approach that takes into account the interdependencies between 

economic, social, and environmental systems. On the one hand, a healthy 

environment is essential for human welfare. Clean air and water, healthy 

ecosystems, and a stable climate are all necessary for human health, food 

production, and economic development. Therefore, policies and practices 

that protect the environment and promote sustainability can contribute 

to human welfare in many ways, such as reducing the incidence of 

disease, improving the quality of life, and enhancing economic 

opportunities. 

 On the other hand, policies and practices that prioritize 

human welfare over the environment can lead to environmental 
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degradation and loss of natural resources, which can have negative 

impacts on human well-being in the long term. For example, overuse of 

natural resources can lead to depletion of water resources, loss of 

biodiversity, and soil erosion, which can have negative impacts on human 

health, food security, and economic development. In addition, 

environmental degradation can exacerbate poverty and inequality, 

particularly among vulnerable populations. Therefore, achieving a 

balance between welfare and the environment is essential for sustainable 

development. Policies and practices that prioritize both human welfare 

and environmental sustainability, such as conservation, sustainable 

resource management, and renewable energy, can promote long-term 

well-being for both people and the planet. Ultimately, the goal should be 

to create a sustainable future in which human welfare and the 

environment are inextricably linked and mutually reinforcing. 

1.2.7: The Economics of Externalities and Environment 

 Externalities are cost-benefits of an economic activity that are 

not reflected in the market price of a product or services. For example, air 

pollution from a factory may have negative health impacts on residents, 

but the cost of those health impacts not reflected in the price of the 

product from factory. Externalities can lead to market failure, in which 

the market fails to allocate resources efficiently, and can result in 

environmental degradation, health impacts, and other negative 

consequences.  The economics of externalities is concerned with 

understanding how externalities can affect economic decisions, and how 

policies and regulations designed to address externalities and promote 

social welfare. 

 Negative externalities, such as pollution, can have harmful 

effects on public health and the environment, and can result in economic 

inefficiencies. For example, if a factory pollutes a river, the costs of the 

pollution (e.g., decreased quality of life, loss of biodiversity) are borne by 

individuals and society, while the factory does not bear the full cost of its 

actions. This can lead to an overuse of resources and an underinvestment 

in pollution-reducing technologies, and can result in market failure, 

where the free market fails to allocate resources efficiently. 

 To address negative externalities, policymakers can use 

various tools such as taxes, subsidies, and regulation. For example, a tax 
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footprint and invest in renewable energy sources, while a subsidy for 

clean technologies can encourage firms to develop new technologies that 

reduce pollution. Regulation used to set limits on emissions or pollutants 

and ensure that firms comply with environmental standards. 

 Positive externalities, such as education and research, can 

lead to spillover benefits that not reflected in market prices. For example, 

an individual who receives education and training may become more 

productive and earn a higher income, which can benefit society as a 

whole. To encourage positive externalities, policymakers can use tools 

such as subsidies and grants to support research and development, 

education, and other activities that generate positive spillover effects. 

 In summary, the economics of externalities is concerned with 

understanding the impacts of externalities on economic decisions and 

social welfare, and designing policies and regulations to address 

externalities and promote efficiency and social welfare. By internalizing 

externalities through appropriate policies and regulations, market 

outcomes improved, and economic efficiency and social welfare 

enhanced.  The economics of externalities is concerned with 

understanding how externalities internalized, or included in the market 

price of a good or service, in order to ensure that economic decisions take 

into account their environmental and social impacts.  

1. Taxes: Governm ents can im pose taxes on activities that 

generate negative externalities, such as pollution. By increasing the 

cost of these activities, taxes can incentivize businesses and 

individuals to reduce their negative impacts on the environment. 

2. Subsidies: Governm ents can provide subsidies for  activities 

that generate positive externalities, such as investments in renewable 

energy. By reducing the cost of these activities, subsidies can 

incentivize businesses and individuals to engage in activities that 

benefit society as a whole. 

3. Tradable permits: Governm ents can create a market for  

tradable permits, such as emissions permits, that allow businesses to 

emit a certain amount of pollution. By limiting the total amount of 

permits available, the government can ensure that the overall level of 

pollution reduced, while allowing businesses to trade permits to 
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achieve the most efficient outcome. 

4. Regulations: Governm ents can also im pose regulations on 

activities that generate externalities, such as air pollution standards 

for factories. By setting standards and enforcing them through 

regulations, governments can ensure that businesses held accountable 

for their impacts on the environment and society. 

 The economics of externalities are concerned with 

understanding the impact of externalities on market outcomes and how 

to internalizes externality to achieve efficient outcomes. In the presence 

of externalities, the market outcome is not efficient, meaning that it does 

not maximize social welfare. Negative externalities, such as pollution, can 

result in overproduction or overconsumption of the good or service, as 

the cost of the externality is not borne by the producer or consumer. In 

this case, the market produces or consumes more of the good than is 

socially optimal. Positive externalities, such as education, can result in 

underproduction or under consumption of the good, as the producer or 

consumer does not capture all the benefits of the good. 

 To internalize externalities, policies put in place to adjust the 

price of the good or service to reflect the external costs or benefits. This is 

done through taxes or subsidies, which adjust the price of the good to 

include the external cost or benefit. For example, a carbon tax imposed 

on producers of goods that produce greenhouse gas emissions to 

internalize the external cost of pollution.  Alternatively, regulations put in 

place to reduce or eliminate externalities. For example, emissions 

standards imposed on producers to reduce pollution, or zoning 

regulations put in place to reduce congestion. 

 In some cases, voluntary agreements or private solutions can 

also be effective in internalizing externalities. For example, companies 

may agree to reduce their emissions or use environmentally sustainable 

production methods as a way of reducing negative externalities.  

Externalities are a type of market failure because they result in a 

divergence between private costs and benefits and social costs and 

benefits. When externalities exist, the market does not allocate resources 

efficiently, and the resulting outcome is not optimal from a social welfare 

perspective. Negative externalities, such as pollution or traffic 

congestion, impose costs on society that not reflected in the market price 

of the good or service. For example, a factory that pollutes the air 
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result. These costs are not borne by the factory, and the market outcome 

results in more pollution than is socially optimal. 

 Positive externalities, such as education or vaccinations, 

create benefits for society that not fully captured by the individual who 

receives them. For example, an educated person may go on to create 

innovations or products that benefit society as a whole. However, the 

market outcome results in less education or vaccination than is socially 

optimal.  In the presence of externalities, the market fails to achieve an 

efficient outcome, as the private costs and benefits do not reflect the 

social costs and benefits. These results in a divergence between private 

and social incentives, and resources not allocated efficiently. As a result, 

there is a role for government intervention to address externalities and 

achieve efficient outcomes. 

 Government intervention can take the form of taxes or 

subsidies to internalize external costs or benefits, or regulations to reduce 

or eliminate externalities. For example, a tax on pollution can encourage 

firms to reduce their emissions, while regulations on emissions standards 

can limit the amount of pollution that firms allowed to produce. 

Alternatively, subsidies for education or vaccinations can encourage 

individuals to consume more of these goods, leading to a more efficient 

outcome. Overall, the economics of externalities is concerned with 

finding ways to ensure that the costs and benefits of economic activity 

reflected in the market price of goods and services. By internalizing 

externalities, businesses and individuals incentivized to engage in 

activities that are beneficial for society as a whole, while reducing 

negative impacts on the environment and human health. 

1.2.8: Conclusion 

 The basic theory of environmental economics based on the 

idea that there are externalities associated with environmental 

degradation, such as pollution and resource depletion that are not 

reflected in market prices. To address these externalities, policy tools 

such as taxes, subsidies, and regulations used to incentivize individuals 

and firms to adopt environmentally friendly practices. The carbon tax is a 

prime example of a policy tool that based on the basic theory of 

environmental economics, and its successful implementation in British 
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Columbia provides a template for other jurisdictions to follow in tackling 

the negative externality of carbon emissions. Overall, the basic theory of 

environmental economics is critical in ensuring that economic growth is 

sustainable and does not come at the expense of the environment. 

1.2.9: Case Study 

 One possible case study on the basic theory of environmental 

economics is the implementation of a carbon tax in a specific country.  

Carbon dioxide emissions from burning fossil fuels are a significant 

contributor to climate change, and a carbon tax is one approach to 

incentivize companies to reduce their carbon footprint. The basic theory 

of environmental economics suggests that if companies have to pay a 

price for the negative externalities they create, they will be motivated to 

reduce their emissions and invest in cleaner technologies. 

 In this case study, we can look at the implementation of a carbon 

tax in Sweden. In 1991, Sweden introduced a carbon tax on fossil fuels, 

which was one of the first of its kind in the world. The tax was set at SEK 

250 (approximately USD 28) per ton of carbon dioxide emissions 

gradually increased over the years.  The implementation of the carbon tax 

had several effects on the Swedish economy and environment.  

▪ Firstly, it led to a reduction in carbon emissions, as companies tried 

to find ways to reduce their tax burden. Between 1990 and 2018, 

Sweden's carbon emissions decreased by 26 Per cent, while the 

country is GDP grew by 80 per cent.   

▪ Secondly, the carbon tax helped to promote renewable energy 

sources, such as wind and hydropower. This led to a decrease in the 

use of coal and oil, which are more carbon-intensive fuels. 

Renewable energy sources now account for over half of Sweden's 

electricity production. 

▪ Thirdly, the carbon tax generated revenue for the government, 

which was used to fund environmental and climate policies, such as 

investments in public transport and energy efficiency measures. 

 Overall, the implementation of a carbon tax in Sweden illustrates 

how the basic theory of environmental economics applied in practice. By 

putting a price on carbon emissions, the government was able to create 

incentives for companies to reduce their emissions and invest in cleaner 
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Case Study - 2: Carbon Tax 

 One of the most widely discussed policy tools in 

environmental economics is the carbon tax. A carbon tax is a tax on the 

use of fossil fuels that produce carbon emissions, such as coal, oil, and 

natural gas. The idea behind a carbon tax is to incentivize individuals and 

firms to reduce their carbon emissions by making it more expensive to 

use these fossil fuels. 

 The basic theory behind the carbon tax is that it creates a 

market-based mechanism to address the negative externality of carbon 

emissions. Negative externality is a concept in economics where the 

actions of one party have negative impacts on others who have no control 

over those actions. In the case of carbon emissions, the burning of fossil 

fuels leads to the emission of greenhouse gases, which contribute to 

climate change. The cost of climate change is borne by everyone in 

society, regardless of who is responsible for the emissions. This is a 

classic example of a negative externality. 

 By imposing a tax on carbon emissions, the government can 

internalize the external cost of emissions by making polluters pay for 

their negative impact on society. The tax creates a financial incentive for 

individuals and firms to reduce their carbon emissions by investing in 

cleaner technologies or reducing their consumption of fossil fuels. One 

example of a successful implementation of a carbon tax is in British 

Columbia, Canada. In 2008, British Columbia introduced a revenue-

neutral carbon tax, which was set at $10 per tonne of carbon emissions. 

The tax gradually increased over time, and by 2018, it had reached $35 

per tonne. The revenue from the tax returned to taxpayers through a 

reduction in personal and corporate income tax rates. 

 The implementation of the carbon tax in British Columbia has 

been successful in reducing carbon emissions without adversely affecting 

the economy. The province's emissions fell by 2.4% between 2008 and 

2013, while the economy grew by 12.5% over the same period. The tax 

has also been popular with the public, with surveys indicating that a 

majority of British Columbians support the tax. In conclusion, the carbon 

tax is a policy tool that based on the basic theory of environmental 

economics. By internalizing the external cost of carbon emissions, the tax 
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creates a market-based mechanism to incentivize individuals and firms to 

reduce their emissions. The implementation of a carbon tax in British 

Columbia has been successful in reducing emissions without adversely 

affecting the economy and it provides a blueprint for other jurisdictions 

to follow in addressing the negative externality of carbon emissions. 

Model Questions: 

1) Define environmental economics and explain why it is an 

important field of study. 

2) Define the concept of negative externalities and provide an 

example related to the environment. How can environmental 

economics address negative externalities? 

3) Explain the concept of market failure in the context of 

environmental economics. What are some policy tools that used 

to correct market failures in the environment? 

4) What is the role of pricing in environmental economics? How 

market-based instruments such as taxes and cap-and-trade 

systems be used to address environmental issues? 

5) Discuss the concept of sustainability in environmental economics. 

What are the three pillars of sustainability, and how do they relate 

to economic activity and the environment? 

6) What is the carbon footprint, and why is it important in 

environmental economics? How can individuals and firms reduce 

their carbon footprint, and what are some policy tools that used to 

incentivize reductions in carbon emissions? 

7) Explain the difference between natural capital and physical 

capital in environmental economics. Why is it important to 

account in economic decision-making? 

8) What is the role of property rights in environmental economics 

and how do they affect environmental outcomes? 

9) How do environmental economists measure the economic value 

of environmental goods and services? 

10) Explain the concept of the tragedy of the commons and its 

relevance to environmental economics. 

11) Describe the concept of environmental justice and how is it 

relates to environmental economics. 
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Notes 12) What is the tragedy of the commons, and how is it addressed in 

environmental economics? Provide an example of a policy tool 

that used to address the tragedy of the commons. 

13) Discuss the concept of environmental valuation in environmental 

economics. What are some methods that used to assign economic 

value to natural resources and ecosystems? 

14) Explain the concept of the circular economy and its relevance to 

environmental economics. What are some benefits of a circular 

economy, and what are some policy tools that used to promote it? 

15) Discuss the relationship between economic growth and the 

environment. How economic growth be made sustainable, and 

what are some policy tools that can be used to ensure that 

economic growth does not come at the expense of the 

environment? 

16) What is the concept of externalities in environmental economics? 

Provide an example of a positive and a negative externality and 

explain how they can affect market outcomes. 

17) Discuss the concept of market failure and its relationship with 

environmental degradation. How can government intervention 

through policies such as taxation or regulation address market 

failures in the context of environmental problems? 

18) Analyze the economic benefits and costs of renewable energy 

sources compared to non-renewable energy sources. What policy 

measures can governments adopt to promote the use of renewable 

energy sources and reduce reliance on non-renewable energy 

sources? 

19) Discuss the concept of sustainable development and its 

importance in environmental economics. What are some of the 

key challenges in achieving sustainable development and how is it 

they addressed? 
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Objectives of the Study 

1. To study the linkage between environment and economy which 

leads to achieve sustainable development.  

2. To provide natural resources that are essential for economic 

growth.  

3. To identify the ways to reduce the negative impact of economic 

activities.  

4. To provide many valuable services that often not accounted for in 

economic decision-making.  

5. To evaluate the cost and benefits of environmental policies such as 

regulations on pollution or incentives for renewable energy which 

have economic impacts on businesses and individuals.  

 

2.1.1: Introduction 

Environment and economy are two closely linked concepts that are 

essential for sustainable development. The environment is the natural 

world around us, including the air, water, land, and living organisms. 

However, economy includes production, distribution, and consumption of 

goods and services. The economic activities like manufacturing, 

transportation, and agriculture are all having significant impacts on the 

environment, including pollution, deforestation, and biodiversity loss. On 

the one hand, the environment provides the natural resources and 

ecosystem services that are essential for economic growth like clean air 

and water, fertile soil, and raw materials for production. Achieving 

sustainable development requires balancing economic growth with 

environmental protection and social well-being. It achieved through 

measures of resource management, pollution control, green technologies, 

and international cooperation. Businesses, governments, and individuals 

all are need to have a role to play in promoting sustainable development 

and protecting the planet for future generations. 

Lesson – 2.1 Environment and Economy 

UNIT - II  Basic Concepts of Environmental 
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The environment and the economy are two interconnected systems 

that influence each other in various ways. The environment provides 

natural resources that are essential for economic growth, while economic 

activities can have significant impacts on the environment.  The economy 

relies on the environment to provide natural resources, such as timber, 

minerals, and fossil fuels that used to produce goods and services. At the 

same time, economic activities may also have negative impacts on the 

environment like pollution, deforestation, and greenhouse gas emissions. 

Sustainable development is the concept that aims to balance economic 

growth with environmental protection and social well-being. It recognizes 

that economic growth cannot be sustained in the end if it comes at the 

expense of the environment or social equity. The sustainable development 

seeks to meet not only the needs of present generation without 

compromising the ability of future generations to meet their own needs.   

In summary, the overall understanding of the relationship between 

the environment and the economy is essential for creating a sustainable 

future and ensuring that economic growth is compatible with 

environmental protection and social well-being. 

2.1.2: Meaning of Environment and Economy 

The environment encompasses all living and non-living things on 

earth and the complex interactions among them. The environment 

provides natural resources that are essential for human survival and 

economic growth.  The economy involves the exchange of goods and 

services between individuals, businesses, and governments, and driven by 

factors like demand and supply, prices, and economic policies. The 

environment and the economy are two interconnected systems that 

influence each other in various ways. The economy relies on the 

environment to provide natural resources that used to produce goods and 

services. The study of the linkage between the environment and the 

economy is crucial for achieving sustainable development. This involves 

identifying ways to manage natural resources sustainably, reduce the 

negative impacts of economic activities on the environment, and 

incorporate the value of ecosystem services into economic decision-

making.  Sustainable development is a concept that aims to balance 

economic growth with environmental protection and social well-being. It 

recognizes that economic growth cannot be sustained in the end if it comes 

at the expense of the environment or social equity.  

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 53 

Notes 2.1.3: Definitions of Environment and Economy 

The environment refers to the natural world around us, including 

all living and non-living things, and the physical, chemical, and biological 

components of the earth systems. It includes air, water, land, biodiversity, 

and ecosystems, and is essential for human well-being and survival. The 

environment provides natural resources such as food, water, timber, 

minerals, and fossil fuels that support human societies and economies. It 

also provides ecosystem services, such as pollination, water purification, 

and climate regulation that are essential for maintaining human life on 

earth. The environment is a complex system that impacted by both natural 

processes and human activities, and its management is crucial for 

achieving sustainable development and preserving the planet for future 

generations. 

Economy refers to the system of production, distribution, and 

consumption of goods and services within a society or country. It 

encompasses all economic activities, including agriculture, manufacturing, 

trade, finance, and services. Economy measures by economic indicators 

like Gross Domestic Product (GDP), Economy relies on natural resources, 

human resources, capital, and technology to produce goods and services 

that meet human needs and wants. The management of the economy is a 

key responsibility of governments and policymakers, who work to ensure 

sustainable economic growth and development, stable employment, and 

low inflation rates. 

Environment-Economy refers to the inter connectedness of the 

natural environment and the economy, and the impacts that economic 

activities have on the environment. It is the relationship between the 

environment as a source of natural resources and ecosystem services, and 

the economy as a system of all market activities. The environment 

provides natural resources such as water, air, land, and biodiversity, which 

are essential for economic activities, while economic activities rely on 

these natural resources to produce goods and services. However, economic 

activities can also have negative impacts on the environment, such as 

pollution, deforestation, and climate change, which can threaten the long-

term sustainability of both the environment and the economy. Therefore, 

the study of the environment-economy relationship is essential for 

achieving sustainable development, which balances economic growth, 

environmental protection, and social well-being. 
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2.1.4: Concepts and Components of Environment-Economy 

Linkage 

The environment-economy linkage is essential for achieving 

sustainable development, which aims to balance economic growth, 

environmental protection, and social well-being. Sustainable development 

recognizes that the environment and the economy interconnected, and 

that the long-term sustainability of the economy depends on the 

sustainable management of natural resources and ecosystems.  The 

environment-economy linkage analyzed through various frameworks, such 

as ecosystem services valuation, environmental accounting, and 

environmental impact assessment. These frameworks help to understand 

the complex relationships between the environment and the economy, and 

to identify ways to manage natural resources sustainably to reduce the 

negative impacts of economic activities on the environment, and 

incorporate the value of ecosystem services into economic decision-

making.  The environment-economy linkage consists of several 

components that highlight the complex interrelationships between the 

environment and the economy. Some of the key components are as 

follows: 

1. Natural resources: The natural resources such as w ater , 

air, land, and biodiversity that are essential for economic activities, 

including the production of goods and services. 

2. Ecosystem services: The ecosystem  services such as 

pollination, water purification, and climate regulation that are 

essential for maintaining life on Earth and supporting economic 

activities. 

3. Economic activities: Econom ic activities such as 

production, distribution, and consumption of goods and services 

rely on natural resources and ecosystem services, and can have 

significant impacts on the environment, such as pollution, 

deforestation, and climate change. 

4. Valuation of ecosystem services: The value of ecosystem 

services incorporated into economic decision-making, which can 

help to better manage natural resources and ensure their 

sustainable use. 
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reduce the negative impacts of economic activities on the 

environment and to ensure that natural resources managed 

sustainably. 

6. Innovation and technology: This can help to reduce the 

negative impacts of economic activities on the environment and 

promote sustainable development by improving resource efficiency 

and reducing waste. 

Hence, the components of environment-economy linkage grouped into 

two main categories as  

(i)  The environment as a provider of natural resources and 

 ecosystem services, and  

(ii) The economy as a user of these resources and services. 

(a) Environment - natural resources and ecosystem services: 

● Natural resources: The environm ent provides natural 

resources like air, water, land, forests, minerals, and fossil fuels, 

which are essential for economic activities. 

● Ecosystem services: The environm ent provides ecosystem 

services like pollination, water purification, and climate regulation, 

which are essential for human well-being and economic growth. 

(b) Economy - natural resources and ecosystem services: 

● Production: Econom ic activities such as agr iculture, 

mining, manufacturing, and construction rely on natural resources 

to produce goods and services. 

● Consumption: Econom ic activities such as energy 

production, transportation, and waste disposal generate pollution 

and other negative impacts on the environment. 

● Market-based instruments: Governments can use m arket

-based instruments like taxes, subsidies, and emissions trading to 

incentivize sustainable economic activities and discourage negative 

impacts on the environment. 

● Policy instruments: Governm ents can use policy 

instruments like regulations, standards, and environmental impact 
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assessments to manage the impacts of economic activities on the 

environment. 

The overall components of environment-economy linkage illustrate the 

interconnectedness of the natural environment and the economy, and the 

importance of managing natural resources and economic activities in a 

sustainable way to ensure the long-term sustainability of both the 

environment and the economy. 

2.1.5: Objectives of Environment – Economy 

 The objectives of environment-economy linkage are to achieve 

sustainable development, which aims to balance economic growth, 

environmental protection, and social well-being. The objectives can be 

broken down into the following: 

(a) Economic objectives: 

● To promote economic growth and development. 

● To create employment opportunities and increase incomes. 

● To ensure equitable distribution of economic benefits. 

(b) Environmental objectives: 

● To protect and preserve natural resources and biodiversity. 

● To minimize negative impacts of economic activities on the 

environment. 

● To reduce greenhouse gas emissions and combat climate change. 

(c) Social objectives: 

● To improve human well-being and quality of life. 

● To ensure access to basic services such as water, energy, and 

sanitation. 

● To promote social equity and reduce poverty. 

(d) Institutional objectives: 

● To strengthen governance and institutional capacity for sustainable 

development. 

● To promote stakeholder engagement and participation in decision-

making. 
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sustainable development. 

 The objectives of environment-economy linkage highlight the need 

to manage natural resources and economic activities in an integrated and 

sustainable way, to ensure the long-term sustainability of both the 

environment and the economy, while also addressing social and 

institutional concerns. 

2.1.6: Environment Necessity Vs Luxury  

The environment is necessity for survival and well-being of human. 

It provides essential natural resources such as clean air, water, food, and 

shelter, as well as ecosystem services like pollination, soil fertility, and 

climate regulation. These resources and services are fundamental for 

human health, economic development, and social well-being.  Without a 

healthy environment, humans would not be able to survive or thrive. 

Polluted air and water, contaminated food, and exposure to toxic 

chemicals can all have severe negative impacts on human health, leading 

to respiratory diseases, cancers, and other illnesses. The loss of 

biodiversity and ecosystems can also have significant negative impacts on 

human well-being, such as the loss of traditional knowledge, cultural 

practices, and spiritual values. 

Furthermore, the environment is also critical for economic 

development. Natural resources such as minerals, fossil fuels, and timber 

are essential inputs for many economic activities, while ecosystem services 

such as pollination, water purification, and climate regulation are critical 

for many industries such as agriculture, forestry, and tourism.  The 

environment is a necessity for human existence and well-being. It provides 

essential resources such as clean air, clean water, fertile soils, and 

biodiversity that are necessary for human survival, health, and prosperity. 

The environment also provides ecosystem services such as pollination, 

water purification, and climate regulation, which are essential for the 

functioning of the planet's natural systems. 

Moreover, economic activities like agriculture, forestry, mining, 

and energy production, rely on natural resources and ecosystems to 

produce goods and services. The environment, therefore, plays a critical 

role in supporting economic growth and development. However, the 

environment is under threat from human activities such as pollution, 
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deforestation, overfishing, and climate change. These activities can 

degrade and deplete natural resources, reduce biodiversity, and disrupt 

ecosystem services, with significant negative impacts on human well-being 

and the economy. Therefore, it is essential to recognize the environment as 

a necessity and to manage natural resources and economic activities in a 

sustainable way to ensure the long-term sustainability of both the 

environment and the economy. This requires adopting policies and 

practices that balance economic growth, environmental protection, and 

social well-being, and promote sustainable development. In summary, the 

environment is not only essential for human survival but also critical for 

economic development and social well-being. Therefore, it is important to 

manage natural resources and economic activities in a sustainable way, to 

ensure the long-term sustainability of the environment and the economy, 

and to secure the well-being of current and future generations. 

It is not accurate to describe the environment as a luxury. While 

certain aspects of the environment may enjoy as luxuries, such as pristine 

natural landscapes or wildlife, the environment as a whole is a necessity 

for human survival and well-being. The environment provides the 

resources and ecosystem services necessary for human life, including clean 

air and water, fertile soils, and biodiversity. These resources are essential 

for agriculture, forestry, fisheries, and other economic activities that 

sustain human societies. Moreover, environmental degradation and 

depletion can have severe negative impacts on human health and well-

being, as well as economic growth and development. Pollution, climate 

change, and loss of biodiversity can lead to a range of problems, including 

respiratory diseases, water shortages, food insecurity, and increased 

vulnerability to natural disasters. Therefore, it is crucial to recognize the 

environment as a necessity and take action to protect and conserve natural 

resources and ecosystem services for future generations.  

It is not accurate to consider the environment as a luxury because 

it is essential for human existence and well-being. The environment 

provides resources and services that are necessary for human survival, 

health, and prosperity. The environment also supports economic activities 

and contributes to economic growth and development. While some may 

view environmental protection and conservation efforts as a luxury, it is 

essential to recognize that these efforts are necessary to ensure the long-

term sustainability of both the environment and the economy. Failure to 

protect and conserve natural resources and ecosystem services can lead to 
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human well-being and the economy. 

Moreover, environmental degradation and depletion can 

disproportionately affect vulnerable populations like the poor, women, 

and children, who rely on natural resources for their livelihoods and well-

being. Therefore, protecting and conserving the environment is not a 

luxury but a necessity, particularly for those who are most vulnerable.  In 

summary, the environment is not a luxury but a necessity for human 

survival, well-being, and economic development. Therefore, efforts to 

protect and conserve the environment are essential to ensure the long-

term sustainability of both the environment and the economy. The 

environment can be both a necessity and a luxury, depending on the 

context and perspective. As mentioned earlier, the environment is a 

necessity for human existence, well-being, and economic development. It 

provides essential resources and ecosystem services that are necessary for 

human survival, health, and prosperity. The environment also supports 

economic activities and contributes to economic growth and development. 

However, in some contexts, environmental protection and conservation 

efforts may viewed as a luxury. For example, in some developing 

countries, where poverty is prevalent, meeting basic human needs such as 

food, water, and shelter may take priority over environmental protection. 

In these situations, people may not have the resources or the capacity to 

prioritize the environment over22 their basic needs. 

On the other hand, for some affluent individuals or societies, 

environmental protection may view as a luxury. They may have the 

resources and the capacity to invest in sustainable technologies, green 

energy, and eco-friendly products, which can have a positive impact on the 

environment. They may also have the luxury to participate in 

environmentally friendly activities, such as eco-tourism, which can help 

preserve natural resources and biodiversity. Therefore, the environment 

can be both a necessity and a luxury, depending on the context and 

perspective. However, it is essential to recognize that protecting and 

conserving the environment is essential for long-term sustainability and 

well-being, regardless of the context or perspective.  The environment can 

be both a necessity and a luxury, depending on the context and 

perspective. 
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From a basic needs’ perspective, the environment is a necessity for 

human survival, health, and well-being. Clean air, clean water, fertile soil, 

and biodiversity are essential resources that humans need to survive and 

thrive. In this sense, the environment is not a luxury but an essential 

component of human life. However, as societies become more affluent, 

people may begin to place a higher value on environmental amenities such 

as clean beaches, parks, and natural landscapes. In this sense, 

environmental protection and conservation efforts may see as a luxury 

good or service that people are willing to pay for, beyond their basic needs. 

Moreover, some economic activities that rely on the environment, such as 

ecotourism or sustainable forestry, may considered luxury goods or 

services that consumed by those who can afford them. In this sense, the 

environment also seen as a luxury. Overall, the environment is both a 

necessity and a luxury, depending on the context and perspective. While it 

is essential for human survival and well-being, it can also provide aesthetic 

and recreational value that people may be willing to pay for as their 

standard of living increases. However, it is essential to balance economic 

growth, environmental protection, and social well-being to ensure the 

sustainable use of natural resources and ecosystem services. 

2.1.7: Population and Environment Linkage 

Population and the environment closely linked because human 

populations rely on natural resources and ecosystems for their survival 

and well-being. The size and growth rate of the human population can 

have significant impacts on the environment both locally and globally. As 

the population grows the demand for natural resources, such as food, 

water, and energy, increases. This can lead to overexploitation of resources 

and ecosystem degradation, which can have negative impacts on the 

environment, such as soil erosion, deforestation, and loss of biodiversity. 

Additionally, as more people move into cities and urban areas, there is 

increased demand for housing, transportation, and other infrastructure, 

which can lead to increased greenhouse gas emissions and air pollution.  

Furthermore, population growth also leads to increased consumption and 

waste generation, which can have negative impacts on the environment. 

For example, as people consume more goods and services, there is an 

increased demand for raw materials and energy, leading to increased 

greenhouse gas emissions and other forms of pollution. However, it is 

important to note that the relationship between population and the 

environment is complex and multifaceted. While population growth can 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 61 

Notes have negative impacts on the environment, it is also true that 

environmental degradation can contribute to population pressures, such 

as food and water insecurity, displa22cement, and migration. 

Therefore, managing population growth and ensuring sustainable 

consumption and production patterns are essential for protecting the 

environment and promoting sustainable development. This requires 

adopting policies and practices that balance economic growth, 

environmental protection, and social well-being and promote sustainable 

development. As the population grows the demand for natural resources 

increases and leading to increase exploitation of natural resources of 

forests, fisheries, and minerals. This could result in deforestation, 

overfishing, and resource depletion, leading to loss of biodiversity and 

ecosystem services. Moreover, population growth also leads to increased 

urbanization and industrialization, greenhouse gas emissions, and climate 

change, changes in land use patterns, such as urban sprawl and the 

conversion of natural habitats into agricultural or urban areas, leading to 

habitat loss and fragmentation. These changes in land use patterns could 

affect wildlife populations, leading to declines in biodiversity and 

ecosystem services. Moreover, it can exacerbate environmental problems 

such as water scarcity, soil erosion, and desertification, leading to 

increased competition for resources and conflicts over resource use. 

Therefore, it is essential to manage population growth and adopt 

sustainable practices to minimize the negative impacts of human activities 

on the environment. This requires promoting sustainable development, 

improving access to family planning and reproductive health services, and 

reducing consumption and waste generation.  

Between 1960 and 1999, the world’s population doubled from three 

billion to six billion, in many ways this is good news for humanity as child 

mortality declined, life expectancy increased, and that average and people 

were healthier and better fed than ever in the history of. But at the same 

time, changes in the global environment accelerated: pollution increased, 

infrastructure continued to deteriorate, and the risk of sea level rise was 

great In Environmental Implications of Population Dynamics, Lori Hunter 

synthesizes current knowledge about the environmental impacts of 

population growth. Specifically, his report examines the following:  DDE, P
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1. The relationship between demographic factors such as 

population density, distribution, composition and 

environmental variables. 

2. Mediating factors affecting this relationship: technological, 

organizational, structural, and cultural forces. 

3. Two notable aspects of environmental change affected by 

active populations are climate change and land-use change. 

Hunter concludes that population dynamics have important 

ecological implications but that mere population growth represents only 

one significant variable in this complex relationship and that population 

dynamics others, including changes in population flow and density, also 

pose serious environmental concerns. 

2.1.8: Environmental Implications of Specific Population 

Factors 

 According to recent UN figures, the world population is growing by 

about 80 million, about the size of Germany each year. Although fertility 

rates have fallen in most parts of the world, particularly in Asia and Africa, 

high fertility rates continue to drive population growth In many Middle 

East African countries, current fertility rates are still high the average 

number of women is 6.0 for example 6.4 in Saudi Arabia , 6.7 in Yemen, 

6.9 in Uganda, and 7.5 in Niger Even where the fertility rate has fallen to 

near replacement levels (2.1 children per couple), the population continues 

to grow because of the "population boom," which is when most of the 

population is young. 

(a) Population Size 

 The relationship between population and environmental change is 

multifaceted. However, as the global population grew, global resources 

such as arable land, drinking water, forests, and fisheries largely came to 

an end in the second half of the 20th century farmland was shrinking, 

raising concerns about global food restrictions. Assuming that the per 

capita land requirement for food production will approach the limit of 

arable land in the 21st century and that the population will continue to 

grow in the event of a rapid increase in water demand: global water 

consumption increased sixfold between 1900 and 1995. is population 

growth will more than double 
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priorities such as drinking water, soil fertility, forests and fisheries are 

becoming more apparent. Overall, more people consume more and waste 

more, and one doesn’t need to know math to get the job done. That 

‘carrying capacity’ is influenced by the work of Thomas Malthus and is 

defined as the maximum population that the environment can sustain 

forever. The debate about the true carrying capacity of the Earth goes back 

hundreds of years. The estimates are huge, fluctuating from 500 million to 

more than a billion. Not only do scientists disagree about quantitative 

estimates, but more importantly, they disagree about the best accurate 

way to determine if estimates vary widely 

(b) Population Distribution 

The way populations are distributed around the world affects their 

environmental impact as well. Despite continued high fertility rates in 

many developing regions and low fertility rates in more developed regions, 

which now means that 80 percent of the global population lives in the 

least developed countries; migration has hit an all-time high: an increase 

in the number of international migrants between 2 million and 4 million 

per year It occurs , As a result, the population of Earth in urban areas is 

growing. In 1960, only one-third of the world’s population lived in urban 

areas but by 1999 this percentage had risen to 47 per cent.This trend was 

expected to continue through century a this 21st issue. People around the 

world say three basic things about the environment. 

● First, as less developed areas face rising populations, the pressure 

on already declining resources in these areas intensifies. 

● Second, migration reverses the pressures applied to the local 

environment, reducing stress in some regions and increasing stress 

in others. 

● Finally, especially in less developed areas, urbanization often 

exceeds the development of infrastructure and environmental 

regulations, often leading to increased pollution Road the spread of 

population across the land has an impact on the environment. 

 Developing countries tend to have higher birth rates due to poverty 

and lower access to family planning and education, while developed 

countries have lower birth rates. In 2015, 80 per cent of the world’s 

population live in less-developed nations. These faster-growing 
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populations can add pressure to local environments. Globally, in almost 

every country, humans also becoming more urbanized. In 1960, less than 

one third of the world’s population lived in cities. In 2014, that figure was 

54 per cent, with a rise of 66 per cent by 2050.  While many enthusiasts 

for centralization and urbanization argue this allows resources to use more 

efficiently. In developing countries, this mass movement of people heading 

towards the cities in search of employment and opportunity often 

outstrips the pace of development, leading to slums, poor environmental 

regulation, and higher levels of centralized pollution. Even in developed 

nations, more people are moving to the cities than ever before. The 

pressure placed on growing cities and their resources such as water, 

energy and food due to continuing growth includes pollution from 

additional cars, heaters and other modern luxuries, which can cause a 

range of localized environmental problems.  Human have always moved 

around the world. However, government policies, conflict or 

environmental crises can enhance these migrations, often causing short or 

long-term environmental damage. For example, since 2011 conditions in 

the Middle East have seen population transfer it is also known as 

unplanned migration result in several million refugees fleeing countries 

including Syria, Iraq and Afghanistan. The sudden development of huge 

refugee camps affects water supplies and caused to land damages like 

felling trees fuel or pollute environments like lack of sewerage systems. 

(c) Population Composition 

It has an effect on the environment because different population 

subgroups behave differently. For example, the global population has both 

the largest cohort of young people age between 24 and under and the 

largest proportion of elderly in history. Migration propensities vary by age. 

Young people are more likely older counterparts to migrate, primarily as 

they leave the parental home in search of new opportunities. As a result, 

the given relatively large younger generation might anticipate to 

increasing levels of migration and urbanization, and therefore, intensified 

urban environmental concerns. 

Income is the important composition, which is especially relevant 

to environmental conditions. Across countries, the relationship between 

economic development and environmental pressure resembles an inverted 

U-shaped curve; nations with economies in the middle-development range 

are most likely to exert powerful pressures on the natural environment, 
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of wastes. By contrast, the least-developed nations, because of low levels of 

industrial activity, are likely to exert relatively lower levels of 

environmental pressure. At highly advanced development stages, 

environmental pressures may subside because of improved technologies 

and energy efficiency. 

Within countries and across households, however, the relationship 

between income and environmental pressure is different. Environmental 

pressures can be greatest at the lowest and highest income levels. Poverty 

can contribute to unsustainable levels of resource use as a means of 

meeting short-term subsistence needs. Furthermore, higher levels of 

income tend to correlate with disproportionate consumption of energy and 

production of waste. 

 

The unchecked population growth will eventually cause an 

environmental catastrophe. This is an understandable fear, and a quick 

look at the circumstantial evidence certainly shows that population 

increased, the people health has decreased. The impact of so many people 

on the planet has resulted in some scientists coining a new term to 

describe time Anthropocene epoch. Unlike previous geological epochs, 

where various geological and climate processes defined the times, the 

proposed Anthropocene period is named for the dominant influence 

humans and their activities are having on the environment. In essence, 
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humans are a new global geophysical force. However, population size is 

part of the problem, but the issue is bigger and more complex than just 

counting numbers. The composition of a population could also affect the 

surrounding environment. At present, the global population has both the 

largest proportion of young people under 24 years and the largest 

percentage of elderly people in history. As young people are more likely to 

migrate, this leads to intensified urban environmental concerns, as listed 

earlier. Life expectancy of the people has increased by approximately 20 

years since 1960. While this is a triumph for mankind, and certainly a 

good thing for the individual, from the planet's point of view it is just 

another body that is continuing to consume resources and produce waste 

for around 40 per cent longer than in the past. 

Elderly populations are another element to the multifaceted 

implications of demographic population change, and pose challenges of 

their own. For example, between 1970 and 2006, Japan's proportion of 

people over 65 grew from 7 per cent to more than 20 per cent of its 

population. This has huge implications on the workforce, as well as 

government spending on pensions and health care. Population income is 

also an important consideration. The uneven distribution of income 

results in pressure on the environment from both the lowest and highest 

income levels. In order to survive, many of the world’s poorest people 

partake in unsustainable levels of resource use, for example burning 

rubbish, tires or plastics for fuel. They may force to deplete scarce natural 

resources, such as forests or animal populations, to feed their families. On 

the other end of the spectrum, those with the highest incomes consume 

disproportionately large levels of resources through the cars they drive, the 

homes they live in and the lifestyle choices they make. 

On macro perspective, the economic development and 

environmental damage which are linked. The least developed nations tend 

to have lower levels of industrial activity, resulting in lower levels of 

environmental damage. The most developed countries have found ways of 

improving technology and energy efficiency to reduce their environmental 

impact while retaining high levels of production. It is in between those 

that are developing and experiencing intense resource consumption 

(which may drive by demand from developed countries) that are often the 

location of the environmental damage. There are many factors at play. 

Essentially, it is what is happening within those populations—their 

distribution (density, migration patterns and urbanization), their 
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consumption patterns—that are of equal, if not more importance, than just 

numbers. 

(d) Population consumption 

The poverty and environmental degradation are closely 

interrelated; it is the unsustainable patterns of consumption and 

production, primarily in developed nations, that are of even greater 

concern.  It is not often that those in developed countries stop and 

consider our own levels of consumption. For many, particularly in 

industrialized countries, the consumption of goods and resources is just a 

part of our lives and culture, promoted not only by advertisers but also by 

governments wanting to continue to grow economy. Culturally considered 

a normal part of life to shop, buy and consume, to continually strive to 

own a bigger home or a faster car, all frequently promoted as signs of 

success. It may be fine to participate in consumer culture and to value 

material possessions, but in excess, it is harming both the planet and our 

emotional wellbeing. The environmental impact of all this consumption is 

huge. The mass production of goods, many of them unnecessary for a 

comfortable life, is using large amounts of energy, creating excess 

pollution, and generating huge amounts of waste. To complicate matters, 

environmental impacts of high levels of consumption not confined to the 

local area or even country. For example, the use of fossil fuels for energy 

(to drive our bigger cars, heat and cool our bigger houses) has an impact 

on global CO2 levels and resulting environmental effects. Similarly, richer 

countries are also able to rely on resource and/or waste-intensive imports 

produced in poorer countries. This enables them to enjoy the products 

without having to deal with the immediate impacts of the factories or 

pollution that went in to creating them.   

On a global scale, not all humans are equally responsible for 

environmental harm. Consumption patterns and resource use are very 

high in some parts of the world, while in others often in countries with far 

more people, they are low, and the basic needs of whole populations not 

met. A study undertaken in 2009 showed that the countries with the 

fastest population growth also had the slowest increases in carbon 

emissions. The reverse was also true for example; the population of North 

America grew only 4 per cent between 1980 and 2005, while its carbon 

emissions grew by 14 per cent. Individuals living in developed countries 
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have, in general, a much bigger ecological footprint than those living in the 

developing world. The ecological footprint is a standardized measure of 

how much productive land and water needed to produce the resources that 

consumed, and to absorb the wastes produced by a person or group of 

people. Australian consumption viewed as one of the largest 'ecological 

footprint' in the world. While the average global footprint is 2.7 global 

hectares, in 2014 Australia's ecological footprint calculated at 6.7 global 

hectares per person due to carbon emissions. To put this in perspective, if 

the rest of world lived as we do in Australia, we would need the equivalent 

of 3.6 Earths to meet the demand. Similarly, an American has an 

ecological footprint almost 9 times larger than an Indian so while the 

population of India far exceeds the United States, in terms of 

environmental damage; the American’s consumption of resources causing 

the higher level of damage to the planet. 

2.1.9: Mediating Factors 

The current technology, policies, and culture are those, which 

influence the relationship between human population dynamics and the 

natural environment. The technological changes that have most affected 

environmental conditions relate to energy use. The consumption of oil, 

natural gas, and coal increased dramatically during the 20th century, as 

seen in Figure 2. 1. Until about 1960, developed nations were responsible 

for most of this consumption. Since then, however, industrialization in the 

newly developing nations has resulted in greater reliance on resource- 

intensive and highly polluting production processes. 

Figure – 2.1:  World Energy Consumption, 1850-1990 

 

Source: W eyant, John, and Yukio Yanigisawa, "Energy and Industry," in 

Steve Rayner and Elizabeth L. Malone, eds., Human Choice & Climate Change, Vol. 2, 

Columbus, Ohio: Battelle Press, 1998, p. 208. 
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of emissions standards or exacerbate degradation as in the case in Central 

Asia's Aral Sea basin, which has shrunk 40 per cent since 1960 and has 

become increasingly contaminated, in large part because of the irrigation 

policies of the former Soviet Union. The cultural factors also affect the 

environment for example; cultural variations in attitudes toward wildlife 

and environmental conservation strategies in which public support various 

policy interventions reflect societal values. Two Specific Areas of 

Population-Environment Interaction: Global Climate Change and Land-

Use Patterns.   

(a) Land Use 

Fulfilling the resource requirements of a growing population 

ultimately requires some form of change of land-use to provide for the 

expansion of food production through forest clearing, to intensify 

production on already cultivated land, or to develop the infrastructure 

necessary to support increasing population. During the past three 

centuries, the amount of Earth's cultivated land has grown by more than 

450 per cent, increased from 2.65 million square kilometers to 15 million 

square kilometers.  The deforestation is also critically apparent: A net 

decline in forest cover of 180 million acres took place during 1980–1995, 

although changes in forest cover vary greatly across regions. Whereas 

developing countries experienced a net loss of 200 million acres in 

developed countries actually increase of 20 million acres (Figure 2.2) 

Figure 2.2. Forest Area in 1995 Compared with 1980 

 

Source: Food and Agricultural Organization (FAO),  The State of the World's 

Forests, 1999, Rome, Italy: FAO, 1998. 

    NOTE: Data exclude the countries of the former Soviet Union.  
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These types of changes of land-use have several ecological impacts. 

Converting land to agricultural use lead to soil erosion, and the chemicals 

often used in fertilizers degrade power of the soil. Deforestation is 

associated with soil erosion and can lessen the ability of soil to hold water, 

thereby increasing the frequency and severity of floods. The induced 

changes in land use often result in habitat fragmentation and loss, the 

primary cause of species decline. In fact, if current rates of forest clearing 

continue one-quarter of all species on Earth could be lost within the next 

50 years. 

(b) Global Climate Change 

Recent year’s research suggests that temperatures influenced by 

growing concentrations of greenhouse gases, which absorb solar radiation 

and warm the atmosphere. It also suggests that many changes in 

atmospheric gas are human-induced. The demographic influence 

primarily in three areas.  

a) First, contributions related to industrial production and energy 

consumption lead to carbon dioxide emissions from fossil fuel use;  

b) Second, land-use changes, such as deforestation, affect the 

exchange of carbon dioxide between the Earth and the atmosphere; 

and  

c) Third, agricultural processes like paddy-rice cultivation and 

livestock production are responsible for greenhouse gas releases 

into the atmosphere, especially methane.  

 According to one estimate, population growth will account for 35 per 

cent of the global increase in CO2 emissions between 1985 and 2000 and 

48 per cent of the increase in developing nations during that period.  

2.1.10: Environmental Allocation Problems  

Allocation of environmental burdens is one of the continuing 

methodological problems in Life Cycle Assessment (LCA). It refers to the 

problem of associating environmental burdens like resource depletion, 

emissions to air and water and solid waste to each functional input or 

output of a multiple-function system. There are three types of multiple 

function systems, as shown schematically in Fig. 2.1, where allocation of 

environmental burdens can be relevant: 

1. Multiple-input systems like waste treatment processes 
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3. Multiple-use or “cascaded use” systems like “open-loop 

recycling”. 

In multiple-input systems, such as combined waste treatment 

processes, a number of different materials treated in the same system. 

These input materials have different composition and therefore properties, 

which determine the total environmental burdens from the system. The 

allocation problem in these systems related to allocating the burdens 

between different inputs into the system. For example, if waste PVC 

incinerated, the emissions of chlorinated organic compounds including 

dioxins depend not only on the input of PVC but also on other parameters, 

such as the calorific value of the waste. Similar problems occur in multiple 

output or co-product systems, which produce more than one functional 

output. An example of a co-product system is a naphtha cracker producing 

ethylene, propylene, butanes and pyrolysis gasoline. The problem of 

allocation is then to find a procedure to assign to each of the products only 

those environmental burdens, which each product generates. The situation 

is even more complicated in multiple-use or “cascaded use” systems, 

where products reprocessed and reused in other systems; in LCA, this is 

termed “open-loop recycling”. For instance, broken PET bottles melted 

and reused for manufacture of another plastic container e.g. a 

subsequently reprocessed and used as a raw material for carpet fibers. 

Here, the problem is to allocate the environmental burdens among the 

PET bottle, the crate and the carpet systems so as to reflect both use and 

production of recycled materials. 

There are two general ways to deal with the allocation problem: it 

either avoided by expanding system boundaries or disaggregating the 

system, or solved by one of the many methods proposed by previous 

authors. Both ways reviewed and discussed in the following section. 

(a) Foreground and background systems 

It is useful to distinguish between “foreground” and “background” 

systems (or, strictly, subsystems) in setting the system boundaries. The 

foreground system defined as the set of processes directly affected by the 

study delivering a functional unit specified in Goal and Scope Definition. 

The background system is that which supplies energy and materials to the 

foreground system, usually via a homogeneous market so that individual 

plants and operations cannot identified.  
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(b) Marginal, incremental and average changes 

One of the main aims of LCA is to compare changes around an 

existing condition of the system, be it a small variation in a product 

composition or technology, a substantial change of feedstock or operating 

conditions, or a complete change to a different product or technology. 

Hence, changes in a system can be either marginal, incremental or 

average. Fig. 3 shows the distinction between the three types of changes 

for the very simple case of a single environmental burden, which varies 

with the rate  

2.1.10.1: Procedures for allocation in multiple-function systems 

 As noted above, there are two different generic ways to treat the 

problem of allocation. The allocation can either be: 

● Avoided by expanding the system boundaries or disaggregating the 

given process into different sub processes, or 

● Solved using a method based on the real behaviour of the product 

system; i.e. on causal relationships. 

 The current draft of the relevant International Standard 

recommends that the former used in preference wherever possible. 

(a) Allocation by physical causation 

System analysis in the context of LCA previously been based, often 

without even implicit recognition of the fact, on linear homogeneous 

unconstrained models to describe system behaviour. This approach 

assumes that changes in the burdens and the resulting environmental 

impacts are directly proportional to changes in functional outputs, which 

are unconstrained by market demand, material availability, productive 

capacities or any other constraints. In a linear homogeneous model, the J 

burdens, B 

(b) Allocation in multiple-input systems 

Multiple-input processes, typically found in waste treatment 

systems, represent a case where allocation of environmental burdens can 

become a particular problem, because the burdens to allocate different 

input streams and their properties. This problem solved by modelling the 

effects of marginal changes in the multiple-input system parameters. This 
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changes around an existing operating point, for example  

2.1.11: Environmental Allocation and Disruption Problems 

Following points shall explain environmental allocation and 

disruption as allocation problem: 

a. Farm Sector: 

Agriculture Development depends upon environment because of 

its dependence upon rain, climate, seasons etc. We can identify agriculture 

and an environment-oriented occupation. Agricultural production and 

productivity lie on environment. The development of non-farm sectors 

determined by farm sector. However, over utilization of chemical 

fertilizers, insecticides and pesticides damage the environment and 

ultimately farm sector as a whole. 

b. Forests: 

Life and death of men connected with trees. Forests bring 

sufficient rain and balanced weather. Forest protect the man and man 

destroyed the forest. We totally failed to maintain minimum standard area 

under forest. Every year thousands of forest area disappeared due to 

industrialization and urbanization. 

Man is destroying environment and creating pollution. Present 

environment problems are due to dangerous human mistake and 

misbehavior with nature. Problems of environment are problems of 

destruction and disturbances of natural resources. 

Forest is gifted natural resource. It provides food to eat, building 

materials to live, and raw materials for economic activities. It prevents 

floods and droughts. It gives oxygen to human life. Forests increases 

natural beauty and create heaven on the earth. A single tree contributes 

Rs. 15.70 lakh during its 50 years of life. With the reduction of forest areas, 

upper soil washed out with flood and as a result, air and water pollution 

has increased.  In India, forests are neither abundant nor very rich in its 

contents. In 1990-91, the total area under forest was 68 million hectares, 

which contributed nearly 22% of the total area, but in 2000-01, it was 

63.73 million hectares, which contributed 19.39%. National Forests Policy 

of India prescribes a minimum of 33.3%. 
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c. Economic and Social Development: 

Economic development might obtain through the proper working 

of environment mechanism because through environment development of 

agriculture, forests, dairy, mines and minerals and fisheries can easily be 

obtained. Environment also contributes in social development through 

increasing health, wealth and welfare of society. The dream of Ram Rajya 

based on ideal environment management. 

d. Health and Happiness: 

Human health and happiness depend upon environment. 

Environment imbalances and destruction damage the quality of human 

life. Droughts, famines, earthquakes, floods etc. destroyed the whole 

economy. Pollution created problem of existence of human being. This 

shows that human happiness and health directly connected with 

environment system. 

e. Long-run development: 

 Overuse of natural resources by present generation damages the 

interests and well-being of future generation. We are unable to achieve 

long-run development through over-utilization of natural resources by 

present generation. 

f. Climate Change: 

Climate depends upon various factors such as temperature, wind, 

rain, location of the area on earth and rotational and revolutionary 

movements of the earth. Air pollution caused by industries, automobiles 

etc. has resulted in large-scale production of certain gases such as carbon 

monoxide, carbon dioxide and oxides of nitrogen. These gases form a 

shield in the upper atmosphere. Earth receives heat from the sun, absorbs 

part of it and reflects a part back to space. Now due to this shield, there is 

an increase in the average global temperature. 

g. Acid Rain: 

Exhaust of industries and automobiles are the major contributors 

to the generation of an air pollutant called Sulphur dioxide. This gaseous 

compound reacts with water vapors to form dilute Sulphuric acid. This 

acid when falls to earth in droplets known as acid rain. It causes great 

harm to water animals like fish and vegetation. Some of the industrialist 

raised the height of their chimneys to reduce air pollution in the 
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incidence of acid rain. 

h. Depletion of Ozone layer: 

Ozone layer in the upper atmosphere is responsible for reflecting 

back most of ultraviolet rays arriving from the sun. Without this layer, life 

on earth exposed to high levels of UV rays that cause number of diseases. 

Scientists observed the thinning of the ozone layer first time in 1974 over 

Antarctica. Over the time due to rapid industrialization, this effect become 

pronounced.  

i. Declining Biodiversity: 

Biodiversity refers to variety of plant and animal life in the planet. 

Species of animals, plants and their creatures are dependent on each other 

and make a balance in nature. Biodiversity loss occurs when entire species 

wiped out of existence thereby breaking some delicate link in a chain that 

may be vital for others. It occurs because of two reasons. First, by the 

distraction of the natural habitat a particular species may be destroyed or 

migrate to new habitat. Secondly, human beings’ resort to slaughter of 

naturally occurring species for food and pleasure. India’s environmental 

problems are due to the negative effects of the process of development that 

is poverty and underdevelopment. Poorly planned development projects 

cause damage to the environment, associated with plans for rapid 

economic growth and development. The second group is related with the 

impact on health, land, soils, water, forests, wildlife because of poverty.  

The greatest challenge is the rapid growth of population. Population, 

poverty and environment are inter-related. The nexus between poverty 

and environmental degradation is a major issue as vast majority of people 

depends on the natural resources of country for their basic needs. About 

40 per cent are below poverty line. 

The environmental degradation has adversely affected the poor 

who depend upon natural resources. Henceforth, both poverty and 

environmental degradation are two facets of same challenge and it is 

widely recognized that population growth is a function of poverty. The 

mountainous terrains of the Himalayas and North East States are rapidly 

losing their forests and trees, which in turn enhances the removal of top 

soils and results in landslides and floods.  India has a rich flora. The 

Botanical Survey of India has reported nearly 49000 species of plants after 
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surveying about 70 per cent of India’s geographical area. However, due to 

deforestation about 1336 plant species considered as endangered. The 

main causes for loss of flora and fauna are pollution, over exploitation, 

habitat destruction & toxic substances in water, floods, cyclones etc. 

Model Questions 

1. What is the difference between market-based and command-and-

control approaches to environmental regulation? 

2. How does the Coase theorem relate to environmental economics? 

3. What is the difference between positive and normative analysis in 

environmental economics? 

4. How environmental externalities be internalized with taxes and 

subsidies? 

5. What is the tragedy of the commons, and how does it relate to 

environmental economics? 

6. How does the concept of discounting apply to environmental 

decision-making? 

7. What are the main criticisms of the cost-benefit analysis approach 

to environmental policy? 

8. What is the difference between weak and strong sustainability? 

9. How does the concept of ecosystem services relate to 

environmental economics? 

10. What are the key principles of the polluter-pays principle? 

 

 

 

 

 

 

 

 

 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 77 

Notes 

2.2.1: Introduction 

The environment is closely interconnected with economic 

activities, both are having positive and negative affects each other. 

Therefore, it is important to study the relationship between the 

environment and the economy to develop sustainable economic practices 

and to protect the environment. 

Some of the key applications of environment-economy are: 

● Environmental policy analysis: Governm ent develop 

various policies to address environmental issues such as 

pollution, climate change, and water scarcity. The analysis of 

environment and economy helps to assess the effectiveness of 

these policies in achieving their goals while minimizing their 

economic impacts. 

● Natural resource management: Natural resources like 

water, forests, and minerals, provide important benefits to 

society. The analysis of environment and economy helps to 

evaluate the economic value of these resources, develop 

sustainable management practices, and prevent over exploitation. 

● Corporate sustainability: Com panies are increasingly 

incorporating environmental concerns into their business 

strategies. The analysis of environment and economy helps 

companies to identify opportunities to reduce its impact and 

develop sustainable products and services, and improve overall 

sustainability performance. 

● Green jobs and economic development: The transition 

to a green economy requires the development of new technologies 

and practices, which can create new job opportunities and drive 

economic growth. The analysis of environment and economy 

helps to identify and promote these opportunities. 

 The overall study of environment and economy is important for 

promoting sustainable economic development, protecting the 

environment, and addressing pressing global challenges like climate 

Lesson – 2.2 Environment – Economy Applications 
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change and biodiversity loss. 

2.2.2: Environment-Economy Applications 

2.2.2.1: Concept of Externality 

Externalities are those, w hich are considered as a kind 

of unintentional side effects of an activity-affecting people other than 

those directly involved.  It comprises of both positively and negatively. 

The negative externality is one that creates harmful either to the public or 

through the environment. For example, a factory that pollutes because of 

its production process, which may pose health risks for nearby residents 

or degrade the quality of the air or water. In any sense, the owner of the 

factory does not directly pay the additional cost to any health issues or to 

help to maintain the cleanliness of the air    or water. However, in some 

cases the affected parties can approach legal measures to receive 

compensation for damages. 

(a) Positive Externality 

On the other hand, the positive externality is unpaid benefit that 

extends beyond those directly initiating the activity. One example would 

be a neighborhood resident who creates a private garden, the aesthetic 

beauty of which benefits other people in the community. In addition, 

when a group voluntarily chooses to create a benefit like a community 

park, others may benefit without contributing to the project. Any 

individuals or groups can gain benefits without contributing are known 

as "free riders". 

(b) Negative Externality 

The British economist Pigou is known for his work in welfare 

economics. He argued the existence of externalities and justified 

government intervention through legislation or regulation. Pigou 

supported taxes to discourage activities, which is harmful, and provide 

subsidies for those creating benefits to further encourage those activities. 

These are known as Pigovian taxes and subsidies.  Traditionally, 

externalities comprise both negative and positive forms of market failure 

and lead to free market may fail to allocate resources efficiently Pigovian 

taxes on pollution is a much more efficient way of dealing with pollution 

as an externality than government imposed regulatory standards. The 

taxes leave decision of how to deal with pollution to individual sources by 
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Therefore, a source that is looking to maximize its profit will reduce or 

control pollution emissions whenever it is cheaper to do so. 

Some other economists believed the most efficient solution to 

externalities is to include them in the cost for those engaged in the 

activity. Thus, the externality is "internalized." in this framework of 

externalities it is not necessarily to market failures, which can weaken the 

case for government intervention. The externalities internalized through 

the creation of well-defined property rights. Through much of the works 

of economist, Ronald Coase showed that taxes and subsidies were 

typically not necessary as long as the parties involved could strike a 

voluntary bargain. According to Coase's theorem, free trade is possible to 

who has ownership so long as property rights exist. The two methods of 

controlling negative externalities related to property rights are cap, trade, 

and individual transferable quotas (ITQs). The cap and trade approach 

set a maximum amount of emissions for a group of sources over a specific 

time. The various sources are then given emissions allowances, which 

traded, bought or sold, or banked for future use, but over the course of 

the specified period, the overall emissions would not exceed the amount 

of the cap and may even decline. Therefore, individual sources or 

facilities can determine the level of production and/or the application of 

pollution reduction technologies or the purchase of additional 

allowances. 

The individual transferable quotas (ITQ) are a market-based 

solution, which is often used to manage fisheries. The regulators first 

determine a total annual catch that preserves the health of the ecosystem 

and it is divided into individual quotas to prevent over fishing. Each ITQ 

allows for a certain amount of fish to be caught in any given year. ITQs 

are transferable, which allows fishing vessel owners to buy and sell their 

quotas depending on how much they want to catch. The ITQ program 

also tries to create a commercial fishing industry that is more stable and 

profitable. The options for dealing with externalities positive or negative 

are numerous, and often depend on the type of externality. The key is to 

identify the particular tool or policy alternative that is being the best 

move of the market toward the most efficient resource allocation. 

Market Efficiency 

The situations where resources cannot be efficiently allocated due 
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to the breakdown of price mechanism caused by factors like 

establishment of monopolies result market inefficiency. A market failure 

occurs when the supply of a good or service is insufficient to meet 

demand. This results in an inefficient distribution of resources among 

market participation. Under free market conditions, prices determined 

almost exclusively by the forces of demand and supply. Any shift in one of 

these results in a price change that signals a corresponding shift in the 

other. Then, the prices return to an equilibrium level. A market failure 

results when prices cannot achieve equilibrium because of 

marketdistortions that restrict economic output. For example, minimum 

wage requirements or price limits on specific goods and services in other 

words, government regulations implemented to promote social wellbeing 

inevitably result in a degree of market failure. 

Economic and social policymakers try to consider the market 

failures that results from specific legislation and in most cases, they 

ultimately attempt to minimize market failure by finding a balance 

between protecting social (or political) interests and maintaining efficient 

markets.  When the price mechanism fails to allocate scarce resources 

efficiently or  w hen the operation of m arket forces leads to a 

net social welfare loss of m arket failure. It exists w hen the 

competitive outcome of markets is not satisfactory from the point of view 

of society. What is satisfactory nearly always involves value judgments. 

Types of market failure 

● Complete market failure occurs when the market fails to 

supply products at all. 

● Partial market failure occurs w hen the m arket does 

function but it produces the wrong quantity either of a product or 

at the wrong price. 

Reasons for Market Failure 

1) Negative externalities: the effects of environm ental 

pollution causing the social cost of production to exceed the 

private cost 

2) Positive externalities: the provision of education and 

health care causing the social benefit of consumption to exceed 

the private benefit 
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Notes 3) Imperfect information or  information failure: the 

merit goods are under produced while demerit goods are over 

produced or over consumed 

4) Pure public goods and quasi-public goods: the private 

sector cannot profitably supply to consumers in a free-markets 

that are needed to meet people's needs and wants 

5) Market dominance by monopolies: it leads to under 

production and higher prices than it would exist under 

conditions of competition, causing consumer welfare to be 

damaged 

6) Factor immobility: itcauses unem ploym ent and a loss 

of productive efficiency 

7) Equity (fairness) issues: The m arkets can generate an 

'unacceptable' distribution of income and consequent social 

exclusion which the government may choose to change 

KeyTermsinMarketFailure 

1. Externalities: It occurs when a third party is affected by 

the decisions and  actions of others. 

2. Social benefit: It is the total benefit to society = Private 

Marginal Benefit (PMB) + External Marginal Benefit (XMB) 

3. Social Cost: It is the total cost to society = Private 

Marginal Cost (PMC) + External Marginal Cost (XMC) 

4. Social Efficiency: This occurs w hen resources are 

utilized in the most efficient way. This is an output where social 

marginal cost (SMC) - Social Marginal Benefit. (SMB) 

Overcoming of Market Failure 

1. Tax on Negative Externalities say Petrol tax  

2. Tax on CO2 emissions say Carbon Tax 

3. Subsidy on positive externalities say public transport 

4. Legislations, Regulations, and effective ways to regulate demerit 

goods like ban on smoking advertising. 

5. Aim of buffer stocks to stabilize prices 

6. Government failure - intervention may not always improve the 

situation. 
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Other Factors for Market Failure 

Some of the major causes of market failure are:  

1. Incomplete markets,  

2. Indivisibilities,  

3. Common Property Resources,  

4. Imperfect Markets,  

5. Asymmetric Information,  

6. Externalities,  

7. Public Goods  

8. Public Bads. 

In the real world, there is non-attainment of Pareto optimality due to 

a number of constraints in the working of perfect competition. An 

important cause of environmental degradation is market failure. It means 

poor functioning of markets for environmental goods and services. It 

reflects failure of government policy in removing market distortions 

created by price controls and subsidies. 

1) Incomplete markets 

Markets are incomplete or missing for certain things under 

perfect competition. The absence of markets for such things as public 

goods and common property resources    it is a cause of market failure. 

There is no way to equate their social and private benefits and costs 

either in the present or in the future because their markets are 

incomplete or missing. 

2) Indivisibilities 

Paretian optimality based on the assumption of complete 

divisibility of products and factors used in consumption and production. 

In reality, goods and factors are not infinitely divisible. Rather, they are 

indivisible. The problem of divisibility arises in the production of those 

goods and services that used jointly by more than one person.  An 

important example is of road in a locality. A number of persons in the 

locality uses it. However, the problem is how to share the costs of repairs 

and maintenance of the road. In fact, very few persons are interested in 

its maintenance. Thus, marginal social costs and marginal social benefits, 
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3) Common Property Resources 

Common property resource is another cause of market failure. 

Common ownership along with open access, would lead to wasteful 

exploitation in which a user ignores the effects of his action on others. 

Open access to the commonly owned resources is a crucial ingredient of 

waste and inefficiency e.g. fish in a lake. Anyone can catch and eat it but 

no one has an exclusive property right over it. It means that a common 

property resource is non-excludable means anyone can use it and non-

rivalry means no one has an exclusive right over it. The lake is a common 

property for all fishermen. 

When an angler catches more fish, he reduces the catch of other 

anglers. However, he does count this as a cost, yet it is a cost to society. 

Because the lake is a common property resource, where there is no 

mechanism to restrict entry and to catch fish. The angler who catches 

more fish imposes a negative externality on other anglers so that the lake 

is over exploited. This is called the tragedy of the commons, which leads 

to the elimination of social gains due to the overuse of common property. 

Thus, when property rights are common, indefinite or non-existent, 

social costs more than private costs and there is no Pareto Optimality. 

4) Imperfect Markets 

Pareto efficiency increases under perfect competition. However, it 

declines under market distortions or imperfections. Let us consider a 

case of monopoly. Initially, monopoly equilibrium is at point E where the 

private marginal cost curve (PMC) cuts the marginal revenue curve (MR). 

The monopolist produces OQ1 output at OP1 price. However, the 

production process generates smoke in the air. Therefore, the pollution 

board levies a tax equal to ТЕ on the monopoly firm. The imposition of a 

pollution tax is in fact a fixed cost to the monopoly firm. Now the social 

marginal cost curve cuts the marginal revenue curve at point e. The 

monopolist increases the price of his product from OP1 to OP2 and 

restricts output to OQ2 and thereby reduces consumers ‘surplus to Q2 

MLQ1 (= OQ1 LP1 – OQ2 MP2). In fact, Q2 MLQ1 is the social cost of OQ2 

output. Nevertheless, the net loss to society is Q2 MLQ1 – TE= e MLT, the 

shaded area in the figure. 2.2.1 
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Figure – 2.2.1: Imperfect Market 

 

1) Asymmetric Information 

Pareto optimality assumed have perfect information    about market 

behavior between the producers and consumers. Nevertheless, according 

to Joseph Stiglitz, in the real world, there is asymmetric or incomplete 

information due to ignorance and uncertainty on the part of buyers and 

sellers. Thus, they are unable to equate social and private benefits and 

costs. 

Suppose a producer introduces a new antipollution device in the 

market. Nevertheless, it is very difficult for him to predict the current 

demand of his product. On the other hand, consumers may be ignorant 

about quality and utility of this antipollution device. Thus, market 

asymmetries, fail to allocate efficiently. 

2) Externalities 

Externalities are market imperfections where the market offers no 

price for   service or disservice. These externalities lead to misallocations 

of resources and cause consumption or production to fall short of Pareto 

optimality. Externalities, lead to the divergence of social costs from 

private costs, and of social benefits from private benefits. When social 

and private costs and social and private benefits diverge, perfect 

competition are not able to achieve Pareto optimality. Under perfect 

competition, private marginal cost (PMC) is equated to private marginal 

benefit i.e. the price of the product. The external economies and 

diseconomies of consumption and production affect adversely the 

allocation of resources and prevent the attainment of Pareto optimality. 
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According to Pigou, when some firm renders a benefit or cost of a 

service to other   firms without appropriating to itself all the benefits or 

costs of his service, it is an external economy of production. External 

economies of production accrue to one or more firms in the form of 

reduced average costs because of the activities of another firm. In other 

words, these economies accrue to other firms in the industry with the 

expansion of a firm. They may be the result of reduced input costs, which 

lead to   pecuniary external economies. Whenever external economies 

exist, social marginal benefit exceed private marginal benefit and private 

marginal cost exceed social marginal cost.  This is illustrated in Figure 

2.2.2 where PMC is the private marginal cost curve or supply curve of 

firms. The demand curve D intersects the PMC curve at point E and 

determines the competitive market price OP and output OQ. 

The social marginal cost curve (SMC) which intersects the 

demand curve D at point E1 and determines the social optimum output 

level OQ1 at price OP1. Since for every unit of output between OQ and OQ1 

social marginal cost (ОР1) is less than the competitive market price OP, 

its production involves a net social gain equal to QQ1. 

 

Figure – 2.2.2: Positive Externalities of Production

 

4) Negative Externalities of Production: 

When the production of a commodity or service by a firm affects 
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adversely other firms in the industry, SMC is higher than SMB. Suppose, 

a factory situated in a residential area emits smoke, which affects 

adversely health and household articles of the residents. In this case, the 

factory benefits at the expense of residents who have to incur extra 

expenses to keep themselves healthy and their households clean. These 

are SMC because of harmful externalities, which are higher than private 

MC and SMB. This illustrated in Fig. 2.2.3. Where the PMC curve, which 

intersects the D, curve at point E and determines the competitive price 

OP and output OQ. Nevertheless, the socially optimum output is OQ1 and 

price is OP1, as determined by the intersection of SMC and D curve at 

point E1. Thus, the firms are producing Q1 Q more than the social optimal 

output OQ1. In this case, for every unit between Q1 and Q, social marginal 

cost (SMC) is more than the competitive market price OP. Thus its 

production involves a social loss i.e. OQ – OQ1 – QQ1. 

Figure – 2.2.3: Negative Externality of Production 

 

5) Positive Externalities in Consumption 

Externalities in Consumption lead to non-attainment of Pareto 

optimality. External economies of consumption arise from non-market 

inter dependences of the satisfactions enjoyed by different consumers. An 

increase in the consumption of a good s   or service, which affects 

favorably the consumption patterns, and desires of other consumers in 

external economy of consumption. When an individual installs a TV set, 

the satisfaction of his neighbours increases because they can watch TV 

programmes free at his place. Here social benefit is larger      and social 
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owner is likely to use his TV set to a smaller extent than the interests of 

society requires because of the inconvenience and nuisance caused by his 

neighbours to him. 

6) NegativeExternalitiesinConsumption 

Negative externalities in consumption arise when the 

consumption of a good or service by one consumer leads to reduced 

utility, dissatisfaction, or loss of welfare of other consumers. Negative 

externalities in consumption arise in the case of fashions and articles of 

conspicuous consumption, which reduce their utility to some consumers. 

For example, smokers cause disutility to non-smokers and noise nuisance 

from stereo systems to neighbours etc. Such diseconomies of 

consumption prevent the attainment of Pareto optimality. Suppose there 

are two roommates A and B. Individual a like to smoke but individual В 

likes clean air. Further, B‘s utility of consuming clean air is affected by 

individual A‘s smoking.  

This is explained in terms of Figure 2.2.4. (A) & (B). Initially, 

individual A’s utility from smoking gives him 50 utilis at point A but 

individual B‘s consumption of clean air gives him 80 utilis at point B. 

When there are no externalities in consumption, the tangent at point A 

and point В are parallel to each other. If individual A smokes at his 

leisure, then his utility increases to 60 utilis and he moves to point E. The 

effect of individual A is smoking reduces the utility of clean air to 

individual В who moves from point В to point F on the same utility curve. 

Individual A has moved on a higher utility curve from 50 to utility curve 

60, but the non-smoker B is on the same utility curve 80. Thus, Pareto 

optimality not attained because the utility of the consumer smoker A has 

increased whereas the utility level of the other consumer says non-

smoker В reduced. 
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Figure - 2.2.4: Negative Externality in Consumption 

 

Public Goods 

This is another important reason for market failure. A public good 

is one whose consumption or use by one individual do not reduce the 

amount available   to others. For example, water is available to one 

person and is available to others without any additional cost. Its 

consumption is always joint and equal.  It is non-excludable if it 

consumed by anyone. It is non-rivalry too, if no one has an exclusive 

right over its consumption. Its benefits provided to an additional 

consumer at zero marginal cost. Thus, public goods are both non-

excludable and non- rival. Moreover, environmental quality generally 

considered as a public good and when it is valued at market price, it leads 

to market failure. 

The Pareto’s condition for a public good is that its marginal social 

benefit (MSB) should equal its marginal social cost (MSC). Nevertheless, 

the characteristics of a public good are such that the economy will not 

reach a point of Pareto optimality in a perfectly competitive market. 

Public goods create externalities. The externality starts when the 

marginal cost of consuming or producing an additional unit of a public 

good is zero but a price above zero is charged. This violates the Pareto’s 

welfare maximization criterion of equating marginal social cost and 

marginal social benefit. This is because the benefits of a public good must 

provide at a zero marginal social cost. Suppose the municipal corporation 

supplies potable water. There are two individuals A and В who use it. 

Both consume the same quantity of water. However, they differ   in how 

much they are willing to pay for given quantity. This illustrated in Figure 
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Notes 2.2.5. Where Da and Db are the demand curves of two individuals A and В 

respectively. Therefore, demand prices of Pa and Pb corresponding to a 

given quantity OW of water. The curve ΣD is the vertical summation of Da 

and Db curves. 

Figure 2.2.5: Lindhal Equilibrium on Public Good

 

The Lindhal equilibrium for a public good exists where the sum of the 

individual prices equal marginal cost. Therefore, 

OP = OPa + OPb = MCW 

Nevertheless, each consumer is charged a different price. This is a 

case of price discrimination because price OPa is greater than price OPb 

for the same quantity of water OW. Hence, there is market failure. 

Public Bads 

Public bad are those in which one person experiencing some 

disutility that do not diminish the disutility of another, such as air and 

water pollution. The institution of private property cannot handle public 

good and public bad. K.E. Boulding has explained public bad with the 

following example: If someone drives   car into my living room and 

pollutes it, I can sue him for damages. This is a private bad. Nevertheless, 

if someone congest the roads or pollutes the air, there is no much can do 

about it as an individual? This is public bad. Market failure is a necessary 

but not a sufficient condition for intervention. To be truly worthwhile, a 

government intervention must outperform the market or improve its 

functions. Second, the benefits from such intervention must exceed the 

costs of planning, implementation, and enforcement, as well as any 
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indirect and unintended costs of   distortions introduced to other sectors 

of the economy by such interventions. 

2.2.3: Concept of Market Failure 

In economics, market failure is a situation in which the allocation 

of goods and services are not functions efficiently. That means, there is 

another conceivable outcome where an individual may made better off 

without making someone else worse-off. Market failures viewed as 

scenarios where individuals' pursuit of pure self-interest leads to results 

that are not efficient and that improved upon from the societal point of 

view. The first known use of the term by economists was in 1958, but the 

concept is traced back to the Victorian philosopher Henry Sidgwick.  

Market failures are often associated with time-inconsistent preferences, 

information asymmetries, non-competitive markets, principal agent 

problems, externalities, or public goods. The existence of a market failure 

is often the reason that self-regulatory organizations, governments or 

supranational institutions intervene in a particular market. Economists, 

especially micro economists, are often concerned with the causes of 

market failure and possible means of correction. Such analysis plays an 

important role in many types of public policy decisions and studies. 

However, government policy interventions like taxes, subsidies, bailouts, 

wage and price controls, and regulations, may also lead to an inefficient 

allocation of resources, sometimes called government failure. 

On the one hand, given the tension between the undeniable costs 

to society caused by market failure and on the other hand, the potential 

that attempts to mitigate these costs could lead to even greater costs from 

"government failure,". This is sometimes a choice between imperfect 

outcomes, i.e. imperfect market outcomes with or without government 

interventions. However, either way, if a market failure exists the outcome 

is not able to attain Pareto efficient. Most mainstream economists believe 

that there are circumstances like building codes or endangered species in 

which it is possible for government or other organizations to improve the 

inefficient market outcome. Several heterodox schools of thought 

disagree with this as a matter of principle. 

2.2.3.1: Categories 

Different economists and school of thoughts have different views 

about the sources of market failure. Mainstream economic analysis 
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market is "monopolized" or a small group of businesses holds significant 

market power, if production of the good or service results in an 

externality, or if the good or service is a "public good". 

2.2.3.2: Private Cost and Social Cost  

a) Private Cost 

The cost of production incurred and provided by individual firm 

engaged in the production of a commodity. It is found to get private 

profits. This cost has nothing to do with the society. It includes both 

implicit and explicit cost. Nevertheless, the firm is interested in 

minimizing private cost. 

b) Social Cost 

The cost of producing a commodity to the society as a whole. It takes 

into consideration all those costs, which are borne by the society directly 

or indirectly. Social cost is not borne by the firm. It is rather passed on to 

persons not involved in the activity in the direct way. Social cost is a 

much broader concept. It is found out to get social profits rather than 

private profits. The production of a commodity by a firm generates 

advantages (benefits) as well as disadvantages (cost) to other members of 

society, called external benefits and external costs respectively. These 

benefits are available free of cost. For instance, to facilitate easier 

movement of raw materials and finished products, a producer constructs 

a road, linking it with a highway. Others, who will not pay for the benefits 

derived, may use this road. On the similar lines, no producer 

compensates others for the costs incurred to them because of his 

production. Water pollution caused by the disposal of wastes into a river 

or sea or air pollution and consequent health hazards by the smoke 

generation by factories or buses plying in big cities are some other 

examples. Noise pollution and accident proneness are some other social 

costs due to rising traffic in big cities. While computing social costs, 

market prices of goods and factor of production are adjusted as social 

and shadow prices. Social cost is also considered as the sum of private 

cost and external cost. Alternatively, external cost is the difference 

between social cost and private cost, which may be positive or negative. If 

social cost is more than private cost, there is an external cost or negative 

externality. On the other hand, if social cost is less than private cost, 
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there is an external benefit or positive externality. Knowledge of social 

cost and social benefit is      extremely important in the efficient 

utilization of limited resources. The concept of social cost linked with 

opportunity cost to which we now turn. 

Social cost in econom ics m ay be distinguished from 

"private cost". Economic theorists’ model individual decision-making as 

measurement of costs and benefits. Social cost is also considered the 

private cost-plus externalities. Rational choice theory often assumes that 

individuals consider only the costs they themselves bear when making 

decisions, not the costs that may be borne by others. With pure private 

costs, the costs carried by the individuals involved are the only 

economically meaningful costs. The choice to purchase a glass of 

lemonade at a lemonade stand has little consequence for anyone other 

than the seller or the buyer. The costs involved in this economic activity 

are the costs of the lemons and the sugar and the water that are 

ingredients to the lemonade, the opportunity cost of the labour to 

combine them into lemonade, as well as any transaction costs like 

walking to the stand. The ideas of social cost, externalities, and market 

failure are often used as an argument for government intervention in the 

form of regulations. Libertarians who believe in a free market respond 

that the existence of market failure should not lead to government 

intervention, as they suspect that the proposed solution will itself be 

vulnerable to government failure. They prefer to rely on tradition, 

community pressure, and dollar voting. 

Negative externalities or external costs lead to an over-production of 

those goods that have a high social cost. For example, the logging of trees 

for timber may result in society losing a recreation area, shade, beauty; 

good quality soil to grow crops on, and air quality but this loss is usually 

not quantified and included in the price of the timber made from the 

trees. As a result, individual entities in the market place have no incentive 

to factor in these externalities. More of this activity is performed than 

would be if its cost had a true accounting. 
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The Profit-maximizing organizations set output at Qpwhere 

marginal private costs (MPC) is equal to marginal revenue (MR). This 

diagram assumes perfect competition, under which price P equals MR. 

This yields a profit shown by the triangular area 0, C, F. Nevertheless, 

if externalities are present, the attainment of social optimality requires 

that full social costs must be considered. The socially optimum level of 

output is Qswhere marginal social costs (MSC) or referred to as the 

Marginal Social Damage (MSD) is equal to marginal revenue (MR). The 

amount of output, Qpminus Qs, indicates the excess output due to the 

externality. Profits also decrease from 0, C, F to 0, A, F. It is clear ly 

profitable for the firm to pollute, since "internalizing the externality" 

hurts profits. The amount of the externality decrease from C, D to B, A. 

The marginal social cost curve is above the marginal private cost 

curve (MSC > MPC) which reflect the negative externality. If the marginal 

social cost curve was below the marginal private cost curve, it would be a 

positive externality and social optimality would require a greater output 

than Qprather than a reduction of output. Institutional ecological 

economists in the tradition of Karl William Kapp provide a different 

definition of social costs, i.e. that share of the total costs of production 

that is not born by producers but is shifted to 3rd parties, future 

generations or society. Kapp, hence, rejected Pigou's confusing 
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terminology of externalities and provides several hundred pages of 

empirical data to support his argument that social costs are systemic, i.e. 

rooted in profit maximizing behavior of businesses, and an enormous 

problem of modern civilization. In the real world, they are usually not or 

cannot be internalized and must not be considered as accidental minor 

aberration from the "optimal norm" that can be fixed with ad hoc 

measures proposed by Pigou or Coase. Kapp proposes to prevent 

damages ex ante via precautionary regulations that reflect socially 

determined safety standards, instead of ex post via monetary schemes 

like taxation (e.g. Pigou) or bargaining (e.g. Coase). 

(a) The difference between private and social costs 

Private costs to firms or individuals    do not always equate with 

the total cost to society for a product, service, or activity. The difference 

between private costs and total costs to society of a product, service, or 

activity    is called an external cost; pollution is an external cost of many 

products. External costs are directly associated with producing or 

delivering a good or service, but they are costs that are not paid directly 

by the producer. When external costs arise because environmental costs 

are not paid, market failures and economic inefficiencies at the local, 

state, national, and even international level may result.  

(b) Key Concepts  

Private Costs + External Costs = Social Costs 

If external costs > 0, then private costs < social costs 

Then society tends to: 

● Price the good or service too low, and 

● Produces or consumes too much of the good or service. 

(c) Different Costs 

Private costs are those w hich occur  to produce a good, 

service, or activity include the costs the firm pays to purchase capital 

equipment, hire labor, and buy materials or other inputs. While this is 

straightforward from the business side, it is also important to look at this 

issue from the consumers’ perspective. According to Field, in his 1997 

text, Environmental Economics provides an example of the private costs 

a consumer faces when driving a car: The private costs of this (driving a 

car) include the fuel and oil, maintenance, depreciation, and even the 
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by the firm or consumer and must be included in production and 

consumption decisions. In a competitive market, considering only the 

private costs, which lead to a socially efficient rate of output only if there, 

are no external costs. 

External costs, on the other  hand, it is not reflected on 

firms’ income statements or in consumers’ decisions. However, external 

costs remain costs to society, regardless of   who pays for them. Consider 

a firm that attempts to save money by not installing water pollution 

control equipment. Because of the firm’s actions, cities located down 

river will have to pay to clean the water before it is fit for drinking, the 

public may find that recreational use of the river is restricted, and the 

fishing industry may be harmed. When external costs like these exist, 

they must be added to private costs to determine social costs and to 

ensure that a socially efficient rate of output is generated. 

Social costs include both the private costs and any other 

external costs to society arising from the production or consumption of a 

good or service. Social costs will differ from private costs, for example, if 

a producer can avoid the cost of air pollution control equipment allowing 

the firm’s production to impose costs say health or environmental 

degradation on other parties that are adversely affected by the air 

pollution.  

The consumers’ actions also may have external costs using Field ‘s 

previous example on driving. The social costs include all these private 

costs say fuel, oil, maintenance, insurance, depreciation, and operator’s 

driving time and also the cost experienced by people other than the 

operator who are exposed to the congestion and air pollution resulting 

from the use of the car. The key point is that even if a firm or individual 

avoids paying for the external costs arising from their actions, the costs to 

society as a whole results congestion, pollution, environmental cleanup, 

visual degradation, wildlife impacts, etc. remain. Those external   costs 

must be included in the social costs to ensure that society operates at a 

socially efficient rate of output. 

2.2.4. Market Failure and Property Rights 

At the microeconomic level, a market allocation of resources 

solves the problem of scarcity in market economies. However, the price 
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mechanism rarely allocates environmental goods in an optimal manner 

because prices do not always reflect the true costs of using environmental 

resources. 

Figure 2.2.7: Market Failure

 

 

The societal supply curve takes into account all costs of 

production including environmental costs such as air pollution. It is 

above the private producer’s supply curve, meaning that the socially 

optimum’ price level (Ps) is above the market price (Pm), and the socially 

optimum quantity (Qs) is below the market quantity (Qm). This is clearly 

showing that the free market under values the environment and 

overexploits natural resources. 

The distinction is drawn here between private costs and benefits, 

and social costs and benefits of production and consumption. 

● Private costs refer  to the expenditure incurred by 

producers in using resources to produce output or the costs 

incurred by consumers in giving up a part of their money income in 

buying goods and services. 

● Private benefits include the profits made by producers in 

selling goods and services or the utility gained by consumers from 

consuming goods and services to satisfy needs and wants. 

● Social costs refer  to the costs im posed or  borne by society 

because of private actions. For example, the pollution caused by 
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surrounding community. Markets do not exist for some 

environmental resources such as clean air or water and property 

rights for the use of environmental goods are not well defined or 

may be absent. The price mechanism cannot function without the 

use of a system of property rights. Property rights give individuals 

the right of usage and/or ownership over certain resources. They 

allow market exchange to occur because of three important 

features: 

● Excludability – The owner of a property right has the right to 

exclude others from enjoying the benefits of using the property. 

● Transferability – Property rights are marketable and traded in a 

market. 

● Enforceability – Property rights are legally binding and courts 

can settle disputes and impose penalties on those who violate 

others property rights. 

The problem that arises with many environmental goods, especially 

common property is a lack of well-defined property rights. 

2.2.5: Externalities, Social Cost and Private Costs 

 (i) Externalities 

Private costs are what they say the costs incurred when producing 

something. Social costs are greater than private costs. Social costs include 

things like pollution   and congestion that suffered by society in general, 

not by any one producer. These problems are called externalities i.e.; they 

are external to the firm producing them. They can be negative 

externalities, which harm society, or positive externalities, which help. 

Social cost = private cost + externality (if any) 

Cost and benefit analysis try to measure all the costs to society of a project. 

A project says new tube line, and metro may never run at a private 

profit but still can generate large savings elsewhere. For example, the 

new line might reduce motorcar use, reduce congestion, speed up traffic 

flow, and save people’s time. The Victoria line in London built1968 - 

1971, established knowing it would lose money but its social benefits were 

so great. The impact of social costs and benefits projected in figure 2.2.8.  
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Figure 2.2.8: Social Costs 

 

The equilibrium of a firm reaches where private costs cut the 

demand curve at Qa, A firms try to maximize profits and charge price OPa 

for quantity OQa. Nevertheless, negative externalities of socially optimum 

position should exist where social costs cut the demand curve. These 

would mean producing at Qb, reading from the social costs curve, and 

selling at the higher price OPb to cover these costs. The representation of 

positive externalities is the just reverse the labelling of the curves of 

social cost and private costs above. This is, presented in figure 2.2.9. They 

choose to produce at OQa and sell for a price of OPa, but for the greatest 

good of society, they should be at OQb and selling at the lower price of 

OPb. 

Figure 2.2.9: Social Costs and Social Marginal Benefits 
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market failure caused by negative externalities usually the government 

chooses to tax those producing too much, or they may use the law to 

prosecute for water pollution or whatever externality the government is 

tackling. There are probably fewer cases of external benefits, but if any 

such issues private firms training labour well it can encourage this by tax 

breaks or subsidies. Eternal diseconomies   government might be: 

i. Taxation. 

ii. Regulation. 

iii. Perhaps extending property rights. 

1. Polluters’ Taxing  

The need is to try to stop the problem being external and try to 

internalize it, i.e., to make the polluter pay for it via a tax. As economists, 

what really doing is trying to get the firm to stop looking only at the 

private costs and benefits. In the diagram below, we do this by putting a 

tax on, which shifts the supply curve up from S Private costs to Private 

costs + tax If we get it right, this moves the equilibrium quantity 

produced from Qa to the smaller output Qb. 

Figure 2.2.10: Social Costs and Social Marginal Benefits with 

Taxation 

In a country like UK, have a Land Fill Tax since October 1996 to 

encourage recycling. Land fill operators to pay a tax to the government. It 

was introduced at the rate for inactive waste, which is easy to deal with, 
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of £2 a ton and other waste at £10 per ton. These amounts might increase 

shortly. Nevertheless, there are problems with taxing polluters: 

1. When it works, output reduced and prices are higher but this can 

reduce the consumer surplus in which some feel is not a good 

thing. 

2. It is often hard to identify the particular firms that are causing the 

pollution, and then determine how much each is responsible for 

the total pollution. 

3. Poor legislation can hurt the innocent e.g., households who wish 

to get rid of large items of waste may not allow taking them to the 

dump. 

4. It is not easy to put a monetary figure on the damage pollution is 

causing. 

5. Producers can pass on much of the tax to consumers if demand is 

inelastic and not pay it themselves. 

6. Taxes on demerit goods to limit their consumption, which can be 

regressive, i.e., hit poor households the hardest. The tax on 

cigarettes does this because the poor are statistically more likely 

to smoke than the wealthier. 

• In a country like UK, the government quite regularly 

increases duty on petrol, & tax on cigarettes. 

• Regulating polluters approach a second way that can be 

used in addition to tax 

7. Banning cigarette advertising at sporting events, or in places like 

cinemas. 

8. Making workplaces no smoking zones 

9. Increasing the penalties for firms that break the regulations.  

10. Extending property rights  

If a lorry crashes into garden and destroys the wall and all trees of an 

individual, he can get compensation but if a polluting factory puts out 

acid smoke and destroys the same trees you cannot.  If we extend 

property rights so you could sue for compensation, it would make the 

polluter think again and perhaps install antismoke devices on factory 
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(i) Trading Pollution 

In reality, it is so difficult, impossible and expensive to stop or 

identifying companies polluting e.g., with one stream and dozens of 

factories discharging into it that instead we should auction off the right to 

pollute. Only those firms that pay a high price for the limited number of 

licenses would allow polluting. The government could then use the large 

sum of money raised to tackle the pollution itself. The result could be 

much better than we currently have 

If a firm allows selling its right to pollute it may have used only 80 

per cent of what is permitted then those with the greatest demand for 

their product, and hence the most profitable can buy the remaining 20 

per cent. It means the things most desire still is produced but the 

government has the resources to tackle the resulting pollution. A country 

like Singapore uses such permits for ozone depleting substances. The 

Kyoto Summit on Climate Change in Dec. 1997 saw a move towards such 

permits as being an improvement at least. Nevertheless, the United 

States and Russia refuse to ratify this. In September 2004, President 

Putin of Russia agreed to it, but it still has to go before the Russian 

Parliament. 

(ii) Property Rights 

Unsustainable agricultural practices commonly take place where 

those involved have limited or no property or user rights to the resources 

are over exploited. The awarding of secure rights, whether individual or 

communal, would greatly increase their stake in improving resource 

management and investing in soil conservation and other land 

improvements. Property rights have a wider institutional dimension 

relating to the efficiency of markets and the management of public goods. 

Environmental tradeoffs are also not minimized in situations when the 

institutions controlling public goods, which have collapsed or the 

markets are not able to value public goods like fresh air, or to cost public 

bads say pollution. Markets must be made to work better by defining 

property rights more precisely and establishing or strengthening the 

institutions to manage them; introducing realistic prices for 

environmental goods such as water; and attempting to cost public "bads" 

and adopting "the polluter pays principle" where it is appropriate. 
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(iii) International Dimension 

The dimension is particularly important that much of the 

mismanagement of natural resources in developing countries relates to 

poverty and to the lack of economic growth to provide better and 

sustainable livelihoods outside subsistence agriculture. Minimizing the 

tradeoffs needs a global economic environment that is more conducive to 

growth so that the developing countries can significantly increase gainful 

employment outside agriculture. This is critically important for those 

arid, highland and land locked countries with predominantly marginal 

land, which tend to suffer from high transport costs for off farm inputs 

like mineral fertilizers and/or poor inherent biological productivity. 

Therefore, any policy which affect the development prospects of the    

developing countries via the link of the international economic 

environment are of direct importance to the objective of minimizing the 

environment development tradeoffs. Here belong the issues of trade, 

debt and resource flows. The particular interest is the extent to which 

environmental pressures transmitted among countries by means of the 

agricultural trade flows. The terms "environmental subsidies'' or 

"ecological footprints" are sometimes used to denote the transmission of 

such pressures. For example, there might be environmental subsidies 

from the USA to those countries, which import large quantities of maize 

from the USA, whose production contributes to soil erosion, involves 

heavy applications of mineral fertilizers and pesticides, which are the 

source of ground and surface pollution and a negative pressure on 

natural ecosystems.  

Similarly, the Netherlands exports dairy products, which 

indirectly are a major cause of pollution in the Netherlands. On the other 

hand, the Netherlands, together with other European countries, imports 

large quantities of cassava chips from South-East Asia, which commonly 

grown in high rainfall areas on steep slopes with fragile soils, and result 

in very large soil losses through erosion. Thus, these are issues for 

developed and developing countries alike, but with the former better able 

to adopt the "polluter pays principle" or to introduce environmental 

regulations to make market prices reflect the environmental costs  

The possible environmental dimensions of the agricultural 

projections edged with uncertainty but they are objective as far as the 

data and understanding of them       allow. They will be wrong to some 
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development and the environment are too complex and too dynamic to 

mimic with any certainty. Consequently, the strengths of the tradeoffs 

and their associated risks are equally uncertain, hence the present stress 

on minimizing them, and adopting the precautionary principle. 

Nonetheless, two aspects seem clear. 

1. It is important not to take an excessively static view of what is 

possible. The  people of the Machakos district of Kenya have shown 

that it is possible to turn back from the edge of environmental 

disaster, rehabilitate seriously degraded land and introduce more 

sustainable production systems as have others in China, Indonesia 

and many agro ecologically different parts of the world. 

2. The required actions go well beyond the so-called technological fix, 

although new technologies based on the latest scientific understanding 

vitally important, and the revival or upgrading of indigenous 

technologies. They include international action to create a more open 

and equitable trading system with wider and stronger environmental 

safeguards, and to channel development assistance towards 

sustainable agriculture in a more consistent way. Nevertheless, the key 

actions are at the national and local levels. They include those, which 

promote development, create a regulatory and incentive environment 

that encourage the uptake of sustainable technologies, promote 

decentralized, participatory, bottom-up approaches to natural 

resource planning and management, and contribute to slowing down 

the population growth rate. Perhaps most important of all, what is 

required is more recognition of the anthropocentric approach to 

development and to the very idea of environmental conservation, and 

greater humility among those who argue for an eco-centric approach 

that does not match the expectations and resources of the farmers in 

the poor countries. 

2.2.6: Environmental Quality as a Public Good and Bad  

(i) Public Good 

The public good is one whose consumption or use by one 

individual does not reduce the amount available for others. Water is an 

example of public good, which is available to one person and is available 

to others without any additional cost. Its consumption is always joint and 

equal. It is non-excludable if it can be consumed by anyone. It is non-
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rivalry, if no one has an exclusive right over its consumption. Its benefits 

can be provided to an additional consumer at zero marginal cost. Thus, 

public goods are nonexclusive and non-rival. Moreover, environmental 

quality is generally considerable as a public good and when it is valued at 

market price, it leads to market failure. The Pareto’s condition for a 

public good is that its marginal social benefit (MSB) should equal its 

marginal social cost (MSC). Nevertheless, the characteristics of a public 

good are such that the economy will not reach a point of Pareto 

optimality in a perfectly competitive market. Public goods create 

externaliti1es. 

The externality starts when the marginal cost of consuming or 

producing an additional unit of a public good is zero but a price above 

zero is being charged. This violates the Pareto’s welfare maximization 

criterion of equating MSC and MSB. The benefits of a public good must 

be provided at a zero MSC.  Suppose the municipal corporation supplies 

potable water. There are two individuals A and В who use it. Both 

consume the same quantity of water. Nevertheless, they differ in how 

much they are willing to pay for any given quantity. This is illustrated in 

Figure 2.2.11.  Where Da and Db are the demand curves of two individuals 

A and В respectively. Therefore, demand prices are Pa and Pb 

corresponding to a given quantity OW of water. The curve ΣD is the 

vertical summation of Da and Db curves. 

Figure - 2.2.11: Lindhal Equilibrium and Public Good 
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the individual prices equal MC. Therefore, 

OP = Pa + Pb – MCW 

 However, each consumer is being charged a different price. This is 

a case of price discrimination because price Pa is greater than prices Pb 

for the same quantity of water OW.  

Public Bads 

In public sin, one feels worthless, and it does not diminish the 

folly of the other; The system of private property fails to deal with public 

goods and public evils. K. E. Boulding explained civil wrongs with the 

following example: If someone drives into my apartment and causes 

pollution, I can sue for damages. This is a secret sin. If, someone 

obstructs or damages air, however, I personally there’s not much I can do 

about it. Public evil is any act done in the context of unequally reducing 

the welfare of others. For example, a factory in a residential 

neighborhood emits smoke, which adversely affects the health and 

household goods of the residents. In this case, the factory benefits from 

more production but it is its members who have to incur additional costs 

to keep them healthy and their homes clean These are marginal costs of 

living, caused by negative external factors or society a great sin 

The Fig. 2.2.12 represents the impact of public bad. Where, the 

SMC curve is above the PMC curve, which intersects the D curve at point 

E and determines the competitive price OP and output OQ. Nevertheless, 

the socially optimum output is OQ1 and price is OP1, as determined by    

the intersection of SMC and D curves at point E1. 

Figure 2.2.12: Public Bad 
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Thus, the firms are producing Q1Q more than the social optimal 

output OQ1. In this case, for every unit between Q1 and Q, SMC is > the 

competitive market price OP. Thus its production involves a social loss, 

i.e. OQ – OQ1 = QQ1. A government intervention must outperform the 

market or improve its functions. The benefits from such intervention 

must exceed the costs of planning, implementation, and enforcement, as 

well as any indirect and unintended costs of distortions introduced to 

other sectors of the economy by such intervention. The environment is a 

public good; it is subject to what economists call the "tragedy of the 

commons." This occurs when individuals or groups act in their own self-

interest and overuse or degrade the environment, even though it harms 

society as a whole. To prevent this, governments and other organizations 

may implement policies or regulations to protect the environment and 

promote sustainable use of its resources.  The environment considers a 

public good because it is a shared resource that benefits everyone in 

society.  

Non-excludable means that individuals cannot be excluded from 

enjoying the benefits of the good. In the case of the environment, 

everyone benefits from clean air, water, and a stable climate, regardless 

of whether they contribute to protecting the environment or not.  Non-

rivalry means that the consumption of the good by one individual does 

not diminish the availability of the good for others. For example, if one 

person breathes clean air, it does not mean that someone else cannot also 

breathe clean air.  However, the benefits of the environment are non-

excludable and non-rival; they are often not valued or managed properly 

by the market. This can lead to problems such as pollution, deforestation, 

and overfishing, which can have negative impacts on society as a whole. 

Therefore, it is important for governments and communities to work 

together to protect and manage the environment as a public good for the 

benefit of present and future generations. The environment is also a 

common-pool resource, which means that it can be subject to overuse or 

depletion if individuals do not manage it properly. That is why there is a 

need for collective action and government intervention to protect the 

environment and ensure its sustainability for future generations. 

2.2.7: Case Study 

Acid rain is a form of environmental externality caused by the 

release of sulfur dioxide and nitrogen oxides into the atmosphere. These 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 107 

Notes gases are emitted by factories, power plants, and transportation and it can 

travel long distances before they are converted into sulfuric and nitric acid, 

which can fall to the ground as acid rain. Acid rain can harm forests, lakes, 

rivers, and it can damage buildings and monuments.  Acid rain is an 

example of a negative externality because the costs of producing sulfur 

dioxide and nitrogen oxides are not fully borne by the firms that produce 

them. Instead, the costs are externalized to society in the form of acid rain 

damage. This means that the market outcomes are inefficient, and the 

environment is not adequately protected. 

Acid rain is also an example of a public good because it affects 

everyone, regardless of whether or not they contribute to its production. 

The benefits of reducing acid rain are therefore shared by everyone, and 

not just by those who take action to reduce emissions.  To address the 

problem of acid rain, the government has implemented a range of policies, 

including regulations, taxes, and subsidies. For example, the Clean Air Act 

of 1990 established a cap-and-trade system for sulfur dioxide emissions, 

which required power plants to reduce their emissions or purchase 

emission credits from other plants that had reduced their emissions more 

than required. This market-based mechanism helped to reduce sulfur 

dioxide emissions and the resulting acid rain. 

The government has also provided subsidies for the development 

and deployment of cleaner technologies like wind and solar power, which 

can help to reduce emissions and protect the environment. In addition, the 

government has imposed taxes on the consumption of fossil fuels, like 

gasoline and coal, which can help to reduce demand and encourage the use 

of cleaner alternatives. However, addressing acid rain is still a challenging 

task, as it requires coordination and cooperation among multiple 

stakeholders, including governments, firms, and individuals. The tragedy 

of the commons can occur when individuals and firms take actions that 

benefit themselves but harm the environment, such as by driving cars that 

emit pollutants or by choosing to purchase products that are produced in 

factories with high emissions. To address this challenge, education and 

awareness-raising campaigns implemented to encourage individuals and 

firms to taken into account the environmental costs of their actions, and to 

incentivize them to make environmentally friendly choices. 

Model Questions 

1. How does the environment affect the economy, and vice versa? 
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2. What are some examples of sustainable economic practices that 

can help protect the environment? 

3. What are the economic costs and benefits of implementing 

environmental regulations? 

4. How economic incentives be used to promote environmentally 

friendly behavior? 

5. How can we measure the economic value of natural resources and 

ecosystem services? 

6. What are the economic implications of climate change and how can 

we mitigate them? 

7. How can we balance economic growth with environmental 

protection? 

8. How do different economic systems, such as capitalism and 

socialism, approach environmental issues? 

9. How can the circular economy model help reduce waste and 

promote sustainability? 

10. How can businesses incorporate environmental sustainability into 

their operations while still being profitable? 

11. What is an externality and how does it relate to the environment? 

12. What are some examples of negative externalities that can harm 

the environment? 

13. How can the government use taxes and subsidies to internalize 

environmental externalities? 

14. What is the Coase Theorem and how does it relate to 

environmental externalities? 

15. How do environmental externalities affect market outcomes and 

efficiency? 

16. How environmental externalities be addressed through regulations 

and property rights? 

17. How do international externalities, such as air pollution and 

climate change, affect the global environment? 

18. How can market-based mechanisms, such as cap-and-trade 

systems, address environmental externalities? 
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Notes 19. What are the costs and benefits of addressing environmental 

externalities through government intervention? 

20. How individuals and businesses be incentivized to take into 

account environmental externalities in their decision-making? 

21. What is an externality and how does it relate to the environment? 

22. What are some examples of negative externalities that can harm 

the environment? 

23. How can the government use taxes and subsidies to internalize 

environmental externalities? 

24. What is the Coase Theorem and how does it relate to 

environmental externalities? 

25. How do environmental externalities affect market outcomes and 

efficiency? 

26. How environmental externalities be addressed through regulations 

and property rights? 

27. How do international externalities, such as air pollution and 

climate change, affect the global environment? 

28. How can market-based mechanisms, such as cap-and-trade 

systems, address environmental externalities? 

29. What are the costs and benefits of addressing environmental 

externalities through government intervention? 

30. How individuals and businesses be incentivized to take into 

account environmental externalities in their decision-making? 
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Objectives 

 The objectives of studying economic developments and 

environmental problems are as follows: 

1. To understand the relationship between economic development 

and the environment:  

2. To identifying the causes and consequences of environmental 

problems such as climate change, air and water pollution, and 

deforestation which have significant consequences for human 

health and well-being.  

3. To develop sustainable current economic model that based on the 

assumption of unlimited growth, which is not compatible with the 

finite resources of the planet.  

4. To evaluate the effectiveness of Governments and international 

organizations that have implemented various policies to address 

environmental problems, such as the Kyoto Protocol and the Paris 

Agreement.  

5. To promote environmental awareness about the importance of 

protecting the environment and the consequences of failing to do 

so.  

3.1.1: Introduction 

Economic development refers to the process of improving the 

economic well-being and quality of life of a population through the 

creation of jobs, increasing productivity, and improving living standards. 

The economic development is important for improving people's lives, but 

it can also have negative impacts on the environment. The economic 

growth often results in increased consumption of resources, pollution, and 

environmental degradation.  Economic development and environmental 

problems are two critical issues that have a significant impact on society 

UNIT - III  
Economic Developments and 

Environmental Problems 

Lesson – 3.1 
Economic Development and 

Environmental Problems 
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and the planet. Economic development refers to the process of improving 

the economic well-being of a country or region through the creation of 

jobs, increased productivity, and higher standards of living.  

The environmental problems that arise from the interaction 

between human activities and the nature. These problems include climate 

change, air and water pollution, deforestation, and loss of biodiversity. 

Environmental problems have significant consequences for human health 

and well-being, and it can have economic and social impacts. The 

environmental problems refer to issues related to the nature such as 

climate change, air and water pollution, and loss of biodiversity. These 

problems have significant consequences for human health and well-being, 

as well as for the planet's ecosystems and biodiversity. The relationship 

between economic development and environmental problems are complex 

and interdependent. The economic development is necessary to improve 

people's lives and it pursued in a sustainable manner that takes into 

account the finite resources of the planet and prioritizes environmental 

protection. The consequences of environmental problems can negatively 

make on impact in economic development makes to feel as essential to 

address both issues together for sustainable development. This requires 

identifying and addressing the causes of environmental problems and 

promoting sustainable economic models that prioritize environmental 

protection.  

3.1.2; Meaning of Economic Development and 

Environmental Problem 

It involves the growth and diversification of the economy, 

improved infrastructure, and increased access to education and 

healthcare. Economic development measured by various indicators, 

including gross domestic product (GDP), income per capita, and 

employment rates. 

Environmental problems, on the other hand, refer to issues related 

to the natural environment that have negative consequences for human 

health and well-being, as well as the planet's ecosystems and biodiversity. 

For example, the environmental problems include climate change, water 

pollution, deforestation, and loss of biodiversity.  Industrialization, 

urbanization, and increased consumption are often associated with 

increased pollution, depletion of natural resources, and other 

environmental problems. 
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problems by increasing pollution, deforestation, and depletion of natural 

resources. On the other hand, environmental problems can hinder 

economic development by reducing the availability of resources and 

increasing the cost of doing business. Therefore, it is essential to promote 

sustainable economic models that taken into account the finite resources 

of the planet and prioritize environmental protection. It is also crucial to 

identify and address the causes and consequences of environmental 

problems through effective policies and solutions. Ultimately, achieving 

sustainable development requires a comprehensive approach that takes 

into account the economic, social, and environmental factors and 

promotes policies and initiatives that address both economic development 

and environmental problems. It is also essential to address environmental 

problems while promoting economic development to achieve sustainable 

development. This requires a comprehensive approach that takes into 

account the economic, social, and environmental factors and promotes 

policies and initiatives to address both economic development and 

environmental problems. 

3.1.3: Components of Economic Development and 

Environmental Problems 

(a) Components of Economic Development: 

1) Infrastructure: This development includes 

transportation, energy, and communication networks, which is 

essential for economic growth and development. 

2) Human Capital: It com prises education, skills, and health 

of the workforce, which are the critical components of economic 

development, and they contribute to increase productivity and 

innovation. 

3) Economic Policies: The effective econom ic policies 

include monetary and fiscal policies, trade policies, and 

regulations, which promotes economic growth and development. 

4) Technology: Advancem ents of the technology plays a 

critical role in economic development, as they improve 

productivity, efficiency, and innovation. 

5) Natural Resources: The natural resources such as 

minerals, oil, and gas, which provides significant economic benefits 
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but it is managed effectively to avoid depletion and environmental 

degradation. 

(b)  Components of Environmental Problems: 

1. Climate Change: It is the long-term changes in the earth's 

climate due to human activities, such as burning fossil fuels and 

deforestation. 

2. Air and Water Pollution: is caused by industrial activities, 

transportation, and agriculture, which have significant impacts on 

human health and the environment. 

3. Deforestation: It is the permanent rem oval of trees from  

forests, which has significant consequences for biodiversity, soil 

erosion, and carbon sequestration. 

4. Biodiversity Loss: is caused by habitat destruction, 

pollution, and climate change. This has a significant implication for 

ecosystem services, human health, and well-being. 

5. Natural Resource Depletion: The depletion of natural 

resources, such as fossil fuels, minerals, and water, which can have 

significant economic and environmental consequences. 

3.1.4: Need and Scope  

The need for studying economic development and environmental 

problems arises from the increasing recognition that have economic 

growth and environmental sustainability. Economic development that 

does not account for environmental concerns, which can lead to the 

degradation of natural resources, climate change, and other 

environmental problems that have long-term negative consequences for 

human well-being and economic growth. Therefore, it is essential to 

understand the relationship between economic development and 

environmental problems and develop strategies, which promotes 

sustainable development. 

The scope of studying economic development and environmental 

problems is broad, as it encompasses various aspects of economic growth, 

environmental protection, and social well-being. Some of the key areas of 

the study are: 

1. Sustainable Development: this is the process of m eeting 

the needs of the present without compromising the ability of future 
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economic growth, environmental protection, and social well-being. 

2. Environmental Policy: is referred as the law s, 

regulations, and initiatives that aim to protect the environment 

and promote sustainable development. 

3. Energy and Climate Change: This is critical issue, w hich 

are having a significant implication on economic growth, 

environmental sustainability, and social well-being. 

4. Natural Resource Management: This involves the 

sustainable use and conservation of natural resources, including 

forests, minerals, and water. 

5. Environmental Health: This is the study of how 

environmental factors such as pollution, climate change, and 

biodiversity loss, affect human health and well-being. 

6. Need for Economic Development: This is essential to 

improve the standard of living and reduce poverty. Economic 

development creates employment opportunities, increases income 

levels, and enhances the quality of life. It also enables countries to 

invest in education, healthcare, and infrastructure, which 

contributes to long-term sustainable development. 

7. Need for Addressing Environmental Problems: This is 

addressing the environmental problems and the actions against it 

or its protection essential to ensure a healthy and sustainable 

planet for future generations. 

8. Scope of Economic Development: This has a broad scope 

and includes various areas like agriculture, industry, services, and 

trade. It also involves policies related to education, healthcare, and 

infrastructure development. The scope of economic development is 

global, as it affects both developed and developing countries. 

9. Scope of Addressing Environmental Problems: This 

requires a comprehensive approach, which includes policies and 

initiatives related to energy, transportation, agriculture, and waste 

management. It also involves international cooperation and 

collaboration to tackle global environmental challenges like climate 

change. 
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In summary, the need and scope of economic development and 

environmental problems are interconnected, and addressing the 

requirements of a comprehensive approach that is taken into account 

economic, social, and environmental factors. Achieving sustainable 

development is the ultimate goal, and it requires balancing economic 

growth with environmental protection and social well-being. 

3.1.5: Common Environmental Problems 

Several environmental problems have significant consequences for 

human health and well-being, as well as the planet's ecosystems and 

biodiversity. Some of the most common environmental problems include: 

1. Climate Change: it is a long-term change in the earth's climate 

caused by human activities, such as burning fossil fuels and 

deforestation. It has significant implications for global temperature, 

sea level rise, and extreme weather events. 

2. Air Pollution: it is caused by industr ial activities, 

transportation, and agriculture has significant impacts on human 

health, particularly respiratory health. 

3. Water Pollution: it is caused by industr ial w aste, 

agricultural runoff, and sewage has significant implications for human 

health, particularly for those who rely on contaminated water sources. 

4. Sound Pollution: it is also know n as noise pollution, refers 

to the presence of unwanted, excessive, or unpleasant sound that has 

the potential to cause harm or discomfort to human health and the 

environment. This can include sounds from various sources, such as 

transportation, construction and demolition activities, industrial 

processes, and recreational activities, which can interfere with daily 

activities, cause stress, and negatively impact human health and 

wildlife. 

5. Deforestation: it is the perm anent rem oval of trees from 

forests, which has significant consequences for biodiversity, soil 

erosion, and carbon sequestration. 

6. Biodiversity Loss:  it is caused by habitat destruction, 

pollution, and climate change has significant implications for 

ecosystem services, human health, and well-being. DDE, P
ONDIC

HERRY U
NIVERSITY



 

 117 

Notes 7. Land Degradation: it is caused by overgrazing, 

deforestation, and agricultural practices has significant implications 

for soil quality, food security, and biodiversity. 

8. Ozone Depletion: it is caused by the release of 

chlorofluorocarbons (CFCs) and other ozone-depleting substances has 

significant implications for human health, particularly skin cancer. 

9. Natural Resource Depletion: The depletion of natural 

resources, such as fossil fuels, minerals, and water, can have 

significant economic and environmental consequences 

(a)  Climate Change 

Climate change refers to the long-term alteration of global weather 

patterns and temperature trends, largely because of human activity. The 

primary cause of climate change is the release of greenhouse gases say 

carbon dioxide and methane, into the atmosphere. These gases trap heat 

from the sun, leading to an increase in global temperatures, changes in 

precipitation patterns, and more frequent and intense extreme weather 

events. The impacts of climate change is far reaching and have significant 

implications for human health and wellbeing, as well as the environment 

and ecosystems. Some of the impacts of climate changes are: 

– Sea Level Rise: As tem peratures rise, glaciers and ice caps 

melt, causing sea levels to rise. This can lead to flooding, erosion, and 

the loss of coastal ecosystems. 

– Extreme Weather Events: Climate change can lead to m ore 

frequent and intense extreme weather events, such as hurricanes, 

floods, droughts, and wildfires. 

– Food and Water Security: Clim ate change can have 

significant impacts on food and water security, particularly in regions 

that rely on agriculture and fisheries. 

– Biodiversity Loss: Clim ate change can lead to biodiversity 

loss, as ecosystems and habitats are altered or destroyed. This can have 

significant implications for the survival of many species, as well as the 

provision of ecosystem services. 

– Health Impacts: Clim ate change can lead to a range of health 

impacts, including heat-related illness, the spread of vector-borne 

diseases, and exposure to air pollution. 
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Addressing climate change requires comprehensive solutions that 

reduce greenhouse gas emissions, promote clean energy technologies, and 

support sustainable land use and transportation practices. It also requires 

global cooperation and commitment to address this urgent global 

challenge. The status of climate change is concerning, as global 

temperatures continue to rise, and the impacts of climate change become 

increasingly severe. According to Intergovernmental Panel on Climate 

Change (IPCC), the world has already warmed by 1.1°C above pre-

industrial levels, and projected to exceed 1.5°C of warming by as early as 

2030. 

The impacts of climate changes are already being felt around the world, 

with more frequent and intense extreme weather events, rising sea levels, 

and changes in precipitation patterns. These impacts are expected to 

become more severe over time, particularly in regions that are already 

vulnerable to climate variability and extreme weather events. 

Despite of growing awareness of the urgent need to address climate 

change, global greenhouse gas emissions continue to rise, largely due to 

the burning of fossil fuels for energy. While many countries have taken 

steps to reduce emissions, progress are slow and there is a significant gap 

between the current trajectory of emissions and the level of emissions 

required to limit global warming to below 2°C. However, this is also a 

reason for hope, as the growing awareness of the urgency of the climate 

crisis led to increased investment in renewable energy and other low 

carbon technologies, as well as a growing movement for climate action 

among individuals, businesses, and communities around the world. To 

address this challenge of climate change, it requires a coordinated effort 

from governments, businesses, and individuals to reduce greenhouse gas 

emissions and promote a transition to a sustainable, low-carbon economy. 

This includes investment in renewable energy and energy efficiency, as 

well as policies and regulations to support the transition to a sustainable, 

low-carbon future.  Climate change is a significant and growing global 

problem that is caused by the accumulation of greenhouse gases such as 

carbon dioxide, methane, and nitrous oxide in the earth's atmosphere. The 

impacts of climate change are varied and far-reaching, affecting both 

natural systems and human societies in numerous ways. Some of the most 

significant impacts of climate change are: 

1. Rising global temperatures: Since, the pre-industrial era, the 

earth's average temperature has risen by about 1.1°C, and projected to 
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gas emissions. This increase in temperature and causing a range of 

impacts, including more frequent and severe heat waves, droughts, 

and wildfires. 

2. Sea-level rise: As the r ise in global tem peratures, the 

world's glaciers and ice caps are melting, causing sea levels to rise. 

This poses a significant threat to coastal communities, as sea-level rise 

can cause flooding and erosion, and it exacerbate the impacts of 

storms and hurricanes. 

3. Changes in precipitation patterns: Climate change is causing 

shifts in precipitation patterns, leading to more frequent and severe 

floods, droughts, and other extreme weather events. This is have 

significant impacts on agriculture, water resources, and human 

settlements. 

4. Biodiversity loss: Clim ate change is also causing w idespread 

biodiversity loss, as many species struggle to adapt to changing 

conditions. This can have cascading impacts throughout ecosystems, 

affecting everything from pollination to soil fertility. 

5. Human health impacts: Clim ate change is expected to have 

significant impacts on human health, as rising temperatures can 

exacerbate the spread of diseases, and extreme weather events can 

cause injury and displacement. 

These are just a few examples of the impacts of climate change. 

Addressing this issue requires a coordinated global effort to reduce 

greenhouse gas emissions and mitigate the worst effects of climate change. 

(b) Air Pollution 

The status of air pollution varies significantly depending on the 

location and level of industrialization and urbanization in a particular 

area. In some parts of the world, air pollution is a severe and ongoing 

problem that poses significant risks to human health, while in other 

regions; air quality has improved in recent years due to efforts to reduce 

pollution. According to World Health Organization (WHO), air pollution is 

responsible for millions of premature deaths every year, making it one of 

the most significant environmental health risks worldwide. In 2016, 

approximately 91 per cent of the world's population lived in areas where 

air pollution levels exceeded WHO's air quality guidelines.  In many 
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developing countries, industrialization and urbanization have led to 

significant increases in air pollution levels, particularly in cities. A range of 

factors, including industrial emissions, transportation, and energy 

production, causes high levels of air pollution. In many cities, traffic 

congestion is a major contributor to air pollution, as vehicles release 

significant amounts of pollutants into the air. 

In some developed countries, air quality has improved in recent 

years due to regulations and policies aimed at reducing pollution. 

However, air pollution remains a problem in many urban areas, 

particularly those with high levels of traffic or industrial activity.  The 

status of air pollution varies across the world, with some regions 

experiencing high levels of air pollution while others have relatively low 

levels. However, air pollution is a global problem that affects the health 

and well-being of millions of people worldwide. As per the report of World 

Health Organization (WHO), air pollution is responsible for an estimated 

7 million premature deaths per year globally. The most significant sources 

of air pollution include industrial activities, transportation, and household 

energy use.  In some regions, such as parts of Asia and Africa, the levels of 

air pollution exceed the WHO's air quality guidelines, and the health 

impacts are particularly severe. In these regions, the primary sources of air 

pollution include household energy use, transportation, and industrial 

activities. 

However, many countries have taken steps to address air pollution 

by implementing policies and regulations to reduce emissions from 

industrial activities, transportation, and household energy use. For 

example, some cities have implemented low-emission zones, while others 

have invested in public transportation infrastructure and clean energy 

technologies.  Despite these efforts, air pollution remains a significant 

challenge for many countries, and there is a need for continued action to 

address this problem. This includes the adoption of more stringent 

policies and regulations to reduce emissions, the promotion of clean 

energy technologies, and the development of sustainable transportation 

systems. Air pollution has significant impacts on human health, 

ecosystems, and the environment. The following are some of the impacts 

of air pollution: 

1. Human Health: Air  pollution can cause or  exacerbate 

several health problems, including respiratory diseases, heart disease, 
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pollution is responsible for an estimated 7 million premature deaths 

each year globally. 

2. Climate Change: Air  pollution contributes to climate change 

by releasing greenhouse gases, such as carbon dioxide and methane, 

into the atmosphere. This can lead to global temperature rise, sea 

level rise, and extreme weather events. 

3. Ecosystems: Air  pollution can harm ecosystem s by 

damaging crops, forests, and aquatic ecosystems. It can also 

contribute to biodiversity loss and the decline of wildlife populations. 

4. Economic Costs: Air  pollution has significant econom ic 

costs, including the cost of health care, lost productivity, and the cost 

of damage to crops and ecosystems. 

5. Social Impacts: Air  pollution can have social im pacts, 

particularly on vulnerable populations, such as low-income 

communities and children. These populations are often exposed to 

higher levels of air pollution, which can lead to greater health impacts. 

The overall air pollution is a significant challenge for human health, 

ecosystems, and the environment. Addressing this problem requires 

comprehensive solutions that reduce emissions from industrial activities, 

transportation, and household energy use, as well as promoting clean 

energy technologies and sustainable transportation systems. 

(c)  Water Pollution 

Water pollution refers to the contamination of water bodies like rivers, 

lakes, oceans, and groundwater, with harmful substances. This can have a 

significant impact on human health and the environment, and it can lead 

to the loss of aquatic biodiversity and ecosystem services. Some of the 

most common causes of water pollution include: 

a) Industrial activities: Many industries produce hazardous 

chemicals and waste materials that can contaminate water bodies. 

This can include heavy metals, toxic chemicals, and organic 

pollutants. 

b) Agricultural activities: Farm ing practices, such as the use of 

fertilizers and pesticides, can lead to water pollution through runoff 

and leaching. 
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c) Municipal wastewater: W astew ater  from  hom es and 

businesses contains a variety of pollutants, including human waste, 

chemicals, and pharmaceuticals. If not treated properly, this 

wastewater can contaminate water bodies. 

d) Oil spills: Accidents involving oil tankers and offshore 

drilling platforms can release large amounts of oil into water bodies, 

causing significant harm to marine life and ecosystems. 

e) Improper waste disposal: Trash, including plastic w aste, 

can also contribute to water pollution if not disposed of properly. 

The impacts of water pollution are significant and far-reaching, 

affecting everything from human health to the health of aquatic 

ecosystems. Water pollution can lead to the spread of waterborne diseases, 

harm aquatic life, and reduce the availability of safe drinking water. 

Addressing water pollution requires a combination of policies and 

practices to reduce the sources of pollution, improve water treatment 

infrastructure, and promote sustainable water use practices. Water 

pollution is a significant problem in India, affecting both surface and 

groundwater sources. Industrial pollution, inadequate wastewater 

treatment, and agricultural runoff are the primary sources of water 

pollution in the country. Some of the major water pollution issues in India 

are: 

1. Industrial pollution: India has a significant industrial 

sector that produces a range of pollutants, including heavy metals, 

chemicals, and waste materials that are often discharged into rivers 

and other water bodies. The Ganga and Yamuna rivers are among 

the most polluted water bodies in India, due to industrial and 

urban pollution. 

2. Wastewater treatment: Many cities and tow ns in India do 

not have adequate wastewater treatment infrastructure, resulting 

in untreated sewage and other pollutants being discharged into 

water bodies. According to government estimates, only around 37 

per cent of the wastewater generated in urban areas is treated 

before being released into water bodies. 

3. Agricultural runoff: Agricultural practices like as the use 

of fertilizers and pesticides can lead to runoff that contaminates 

water bodies. In rural areas, many people also rely on ground water 
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pollutants. 

4. Plastic pollution: India is am ong the top contr ibutors to 

plastic pollution in the world, with plastic waste often ending up in 

water bodies. This can harm aquatic life and ecosystems, and affect 

human health through the consumption of contaminated seafood. 

The Indian government has taken steps to address water pollution, 

including the launch of the National River Conservation Plan and the 

Swachh Bharat Abhiyan, which aims to improve sanitation and waste 

management. However, still a significant need for further investment in 

wastewater treatment infrastructure, better regulation of industrial 

activities, and increased public awareness and education on sustainable 

water use practices.  Governments around the world have implemented a 

range of initiatives to address water pollution. In India, the government 

has launched several initiatives to address water pollution and improve 

water quality. Some of these initiatives are: 

1. National River Conservation Plan (NRCP): It is launched 

in 1985, the NRCP aims to improve the water quality of rivers 

across the country. The program includes the measures like the 

setting up of sewage treatment plants, interception and diversion 

of sewage and industrial effluent, and the development of green 

belts along riverbanks. 

2. Swachh Bharat Abhiyan: it is launched in 2014 as a 

mission of clean India, the Swachh Bharat Abhiyan aims to 

improve sanitation and waste management practices in the 

country. The program includes measures such as building public 

toilets, promoting the use of clean cooking fuel, and creating 

awareness on proper waste disposal. 

3. National Water Quality Sub-Mission: it is launched in 

2017; the National Water Quality Sub-Mission aims to provide safe 

drinking water to rural and urban areas in the country. The 

program includes measures such as the monitoring of water 

quality, capacity building of stakeholders, and the provision of 

financial assistance to states. 

4. NamamiGangeProgramme: This is launched in 2015; the 

NamamiGangeProgramme aims to improve the water quality of the 
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Ganga River and its tributaries. The program includes measures 

such as the setting up of sewage treatment plants, the development 

of riverfronts, and the promotion of public participation in 

cleaning the river. 

5. Jal Jeevan Mission: This is launched in 2019, the Jal 

Jeevan Mission aims to provide piped water supply to every rural 

household in the country by 2024. The program includes measures 

such as the development of infrastructure for water supply, 

capacity building of stakeholders, and the promotion of water 

conservation practices. 

These initiatives demonstrate the Indian government's commitment to 

addressing water pollution and improving water quality in the country. 

However, more needs done to ensure the effective implementation of these 

programs and to address the root causes of water pollution. Water 

pollution can have significant impacts on both human health and 

environment. Some of the most notable impacts of water pollution are: 

1. Human health impacts: W ater  pollution can lead to the 

spread of water borne diseases such as cholera, typhoid, and 

hepatitis A. Contaminated water can cause skin irritation, 

respiratory problems, and other health issues. 

2. Loss of aquatic biodiversity: W ater  pollution are also 

harm aquatic ecosystems, leading to the loss of fish, amphibians, 

and other aquatic species. This can disrupt the food chain and 

reduce the overall biodiversity of the ecosystem. 

3. Eutrophication: Eutrophication is the excessive growth of 

algae and other aquatic plants due to the presence of excess 

nutrients in the water, often caused by agricultural runoff and 

wastewater discharge. This can lead to oxygen depletion in the 

water, which can harm aquatic life and make the water unsuitable 

for human use. 

4. Economic impacts: W ater  pollution can lead to 

significant economic impacts, including the loss of revenue from 

fisheries, tourism, and other industries that rely on clean water. It 

can also increase the costs of water treatment and other 

environmental remediation efforts. 
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the impacts of climate change like increasing water scarcity, by 

reducing the availability of clean water sources. 

Addressing water pollution requires a combination of policies and 

practices to reduce the sources of pollution, improve water treatment 

infrastructure, and promote sustainable water use practices. By taking 

action to address water pollution, we can help to protect human health 

and the environment, and ensure the availability of clean water for future 

generations. 

(d)  Sound Pollution 

Sound pollution, also known as noise pollution, it is defined as the 

presence of unwanted, excessive, or unpleasant sound that has the 

potential to cause harm or discomfort to human health and the 

environment. Sound pollution can come from various sources like 

transportation (road, rail, air, and water), construction and demolition 

activities, industrial processes, and recreational activities. The exposure to 

high levels of sound pollution can have adverse effects on human health, 

including hearing impairment, stress, sleep disturbance, and 

cardiovascular problems. Sound pollution can also have negative effects on 

wildlife, including disrupting mating, migration, and communication 

patterns. Sound pollution, or noise pollution, can have many different 

sources.  

(i) Reasons for sound pollution 

Some of the most common reasons for sound pollution are: 

1. Transportation: Traffic noise from  cars, trucks, and other 

vehicles on roads, highways, and airports can be a major source of 

noise pollution. 

2. Construction and demolition: Construction sites and 

demolition activities can generate high levels of noise from heavy 

machinery and equipment. 

3. Industrial processes: Manufacturing plants, factories, and 

power plants can produce a lot of noise from their operations. 

4. Recreational activities: Loud m usic from  nightclubs, 

parties, and concerts, as well as noisy recreational activities like 
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motorized water sports and off-road vehicles, can contribute to sound 

pollution. 

5. Household activities: Home appliances like air  

conditioners, vacuum cleaners, and lawn mowers, as well as barking 

dogs, can also contribute to noise pollution. 

Overall activity that produces excessive or unwanted sound can 

contribute to sound pollution   Exposure to high levels of sound pollution 

can have a range of negative consequences for both human health and the 

environment.  

(ii) Common Consequence  

Some of the most common consequences of sound pollution are: 

1. Hearing damage: Prolonged exposure to loud noise can 

cause permanent hearing damage, including hearing loss and 

tinnitus means ringing in the ears. 

2. Stress and anxiety: Exposure to high levels of noise can 

cause stress and anxiety, leading to a range of negative physical 

and mental health effects. 

3. Sleep disturbance: Noise pollution can interfere w ith 

sleep, leading to insomnia, sleep fragmentation, and other sleep 

disorders. 

4. Cardiovascular problems: Long-term exposure to noise 

pollution linked to an increased risk of cardiovascular disease, 

including high blood pressure and heart attacks. 

5. Environmental damage: Noise pollution can negatively 

affect wildlife, including disrupting mating, migration, and 

communication patterns. 

(iii) Measures to control  

To control sound pollution, various measures implemented, including: 

1) Noise barriers: These physical barr iers constructed 

around noisy areas to reduce the amount of sound that escapes into 

the environment. 

2) Noise reduction measures: This can include 

implementing noise reduction technologies in industrial processes 
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equipment and vehicles. 

3) Land use planning: This can involve zoning areas for  

specific uses, such as separating residential areas from noisy 

industrial areas. 

4) Regulations: Governm ents can im plement regulations 

and standards to limit noise levels from different sources and to 

ensure compliance with noise standards. 

5) Public awareness: Prom oting public aw areness of the 

effects of noise pollution and ways to reduce it can help reduce 

exposure to sound pollution. 

(e)  Deforestation  

Deforestation refers to the clearing or removal of forested areas, 

typically for commercial or agricultural purposes. This practice is 

widespread and occurs all around the world, often driven by the demand 

for timber, paper products, and agricultural land. 

 Deforestation can have significant impacts on both the environment 

and human societies are: 

a) Loss of biodiversity: Forests are hom e to a w ide range of 

plant and animal species. Deforestation can lead to habitat loss, which 

can cause declines in biodiversity and the extinction of species. 

b) Climate change: Trees absorb and store carbon dioxide, a 

greenhouse gas that contributes to climate change. Deforestation 

releases this carbon dioxide into the atmosphere, contributing to 

global warming. 

c) Soil erosion and degradation: Trees help to prevent soil 

erosion by holding soil in place with their roots. Deforestation can 

lead to soil erosion and degradation, reducing the productivity of 

agricultural land and increasing the risk of flooding. 

d) Water cycle disruption: Forests play a cr itical role in the 

water cycle by absorbing, storing, and releasing water. Deforestation 

can disrupt this cycle, leading to changes in precipitation patterns and 

reducing the availability of water for human and animal populations. 
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e) Socioeconomic impacts: Deforestation can have significant 

impacts on local communities that rely on forests for their livelihoods, 

such as indigenous peoples and small-scale farmers. 

 

To address deforestation, there is a need for policies and practices that 

promote sustainable forest management, reduce the demand for timber 

and agricultural land, and support the livelihoods of local communities. 

These can include measures such as forest conservation programs, 

reforestation efforts, and sustainable agriculture practices. By taking 

action to address deforestation, we can help to protect the environment, 

support local communities, and mitigate the impacts of climate change. 

Deforestation can have a range of consequences on both the environment 

and human societies are: 

 

1. Loss of biodiversity: Forests are hom e to a w ide range of 

plant and animal species. Deforestation can lead to habitat loss, 

which can cause declines in biodiversity and the extinction of 

species. 

2. Climate change: Trees absorb and store carbon dioxide, a 

greenhouse gas that contributes to climate change. Deforestation 

releases this carbon dioxide into the atmosphere, contributing to 

global warming. 

3. Soil erosion and degradation: Trees help to prevent soil 

erosion by holding soil in place with their roots. Deforestation can 

lead to soil erosion and degradation, reducing the productivity of 

agricultural land and increasing the risk of flooding. 

4. Water cycle disruption: Forests play a cr itical role in the 

water cycle by absorbing, storing, and releasing water. 

Deforestation can disrupt this cycle, leading to changes in 

precipitation patterns and reducing the availability of water for 

human and animal populations. 

5. Increased greenhouse gas emissions: In addition to 

releasing carbon dioxide, deforestation can also release other 

greenhouse gases, such as methane and nitrous oxide, through 

changes in land use and soil degradation. 

6. Socioeconomic impacts: Deforestation can have 

significant impacts on local communities that rely on forests for 
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farmers. It can also lead to conflicts over land use and resource 

rights. 

7. Loss of ecosystem services: Forests provide a range of 

ecosystem services, such as carbon sequestration, watershed 

protection, and soil fertility. Deforestation can lead to a loss of 

these services, which can have impacts on human well-being and 

livelihoods. 

 

Overall deforestation can have significant and far-reaching 

consequences on both the environment and human societies. Addressing 

deforestation requires a combination of policies and practices to promote 

sustainable forest management, reduce the demand for timber and 

agricultural land, and support the livelihoods of local communities. Many 

countries and organizations have implemented policies and initiatives to 

combat deforestation and promote sustainable forest management. Some 

examples of policies against deforestation include: 

 

1. Forest conservation programs: These program s aim  to 

protect forests from deforestation by creating protected areas, 

promoting sustainable forestry practices, and enforcing laws and 

regulations against illegal logging and land conversion. 

2. Reforestation and afforestation: These program s involve 

planting new trees in areas that deforested or degraded, to restore 

forest cover and support biodiversity. 

3. Payment for ecosystem services (PES): PES program s 

provide financial incentives to landowners and communities for 

maintaining or restoring forest cover and ecosystem services, such 

as carbon sequestration and watershed protection. 

4. Certification schemes: Certification program s, such as 

the Forest Stewardship Council (FSC) and the Programme for the 

Endorsement of Forest Certification (PEFC), promote sustainable 

forestry practices and help to ensure that timber and other forest 

products produced in an environmentally and socially responsible 

manner. 

5. International agreements: Agreem ents such as the United 

Nations Framework Convention on Climate Change (UNFCCC) 
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and the Paris Agreement aim to address deforestation and promote 

sustainable forest management as part of global efforts to mitigate 

climate change. 

These policies and initiatives can help to reduce deforestation and 

promote sustainable forest management, but their effectiveness depends 

on their implementation and enforcement. By working together at the 

local, national, and international levels, we can help to protect forests, 

support biodiversity and mitigate the impacts of climate change. 

(f)Biodiversity Loss 

Biodiversity loss refers to the reduction in the variety and 

abundance of plant and animal species, as well as the degradation of 

ecosystems and their functions. This loss of biodiversity primarily driven 

by human activities like habitat destruction, overexploitation, pollution, 

and climate change. Biodiversity refers to the variety and variability of life 

on Earth, including the diversity of species, genetic diversity within 

species, and the diversity of ecosystems and their functions. Biodiversity 

encompasses all living organisms, from bacteria and fungi to plants and 

animals, and includes the interactions between them and their 

environment. 

Biodiversity is essential for the functioning of ecosystems and the 

services they provide say air and water purification, soil fertility, 

pollination, and climate regulation. It also has important cultural, 

aesthetic, and spiritual values for human societies.  Biodiversity is 

constantly changing and evolving, and influenced by a range of natural 

and human factors. Natural factors like climate change, geological events, 

and evolution play a role in shaping biodiversity, while human factors such 

as habitat destruction, over exploitation, pollution, and climate change are 

major drivers of biodiversity loss.  Understanding and protecting 

biodiversity is important for maintaining the health and well-being of both 

ecosystems and human societies. By promoting sustainable land use, 

reducing the demand for natural resources, and protecting ecosystems and 

their functions, we can help to preserve biodiversity and support 

sustainable development.  

(i) Consequence of Biodiversity 

The consequences of biodiversity loss are numerous and can have far-

reaching impacts. They are: 
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ecosystems and the functions they provide, leading to imbalances in 

nutrient cycles, water cycles, and other ecological processes. 

b) Reduced resilience to environmental stress: Biodiversity 

provides natural buffers against environmental stressors such as 

droughts, floods, and disease outbreaks. A reduction in biodiversity 

can reduce the resilience of ecosystems and make them more 

vulnerable to such stressors. 

c) Loss of ecosystem services: Biodiversity provides a range of 

ecosystem services such as carbon sequestration, water filtration, and 

pollination. The loss of biodiversity can reduce the capacity of 

ecosystems to provide these services, leading to impacts on human 

well-being and livelihoods. 

d) Impacts on human health: Biodiversity loss can increase the 

risk of disease transmission from animals to humans, as well as 

reduce the availability of medicinal plants and other natural resources 

that are important for human health. 

e) Social and cultural impacts: Biodiversity loss can have 

impacts on cultural heritage, such as the loss of traditional knowledge 

and practices related to the use of natural resources. 

In the biodiversity loss, there is a need for policies and practices that 

promote sustainable land use, reduce the demand for natural resources, 

and protect ecosystems and their functions. This can include measures like 

protected areas, sustainable agriculture and forestry practices, and 

conservation programs for threatened species. By taking action to address 

biodiversity loss, we can help to protect the environment, support human 

well-being, and promote sustainable development.  Biodiversity loss 

primarily caused by human activities, particularly those that alter or 

destroy natural habitats, over exploit natural resources, and introduce non

-native species.  

(ii) Contributions of Biodiversity 

Here are some of the steps that contribute to biodiversity loss: 

1. Habitat destruction and fragmentation: Natural habitats, 

such as forests, wetlands, and grasslands, destroyed or fragmented 

by human activities such as urbanization, agriculture, and mining. 
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This destruction and fragmentation can lead to the loss of species 

and disrupt ecosystem functions. 

2. Climate change: Climate change can alter  the distr ibution 

and abundance of species by changing temperature and 

precipitation patterns, and can cause habitat loss and 

fragmentation. 

3. Overexploitation: Overfishing, hunting, and harvesting of 

wild plants can lead to declines in populations and even extinction 

of species. 

4. Pollution: Pollution from  agriculture, industry, and 

transportation can affect biodiversity by contaminating water and 

soil, and affecting the health of species. 

5. Introduction of non-native species: The introduction of 

non-native species can disrupt ecosystems and displace native 

species, leading to declines in biodiversity. 

6. Land use change: Land use change, such as the 

conversion of natural ecosystems to agriculture or urban areas, can 

lead to habitat loss and fragmentation, which can reduce 

biodiversity. 

7. Unsustainable resource use: Unsustainable resource use, 

such as the overuse of water resources, can lead to declines in 

species and ecosystems. 

Controlling biodiversity loss requires a combination of policies and 

practices to promote sustainable land use, reduce the demand for natural 

resources, and protect ecosystems and their functions.  

(iii) Measures of Biodiversity  

Here are some measures that taken to address biodiversity loss: 

1) Protected areas: Establishing protected areas, such as 

national parks, wildlife reserves, and marine protected areas, can help 

to conserve ecosystems and their biodiversity. Protected areas can 

also support research and monitoring of biodiversity and provide 

opportunities for ecotourism. 

2) Sustainable land use practices: Prom oting sustainable land 

use practices, such as agroforestry, sustainable agriculture, and 

sustainable forestry, can help to reduce pressure on natural 
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can also improve soil health and water quality, and increase resilience 

to climate change. 

3) Conservation programs: Conservation program s for 

threatened species, such as captive breeding programs, reintroduction 

programs, and habitat restoration, can help to prevent species from 

going extinct and support their recovery. 

4) Education and awareness: Education and aw areness 

programs can help to increase public understanding of the importance 

of biodiversity and the impacts of human activities on biodiversity 

loss. This can encourage individuals and communities to take action 

to protect biodiversity. 

5) Regulation and enforcement: Regulation and enforcement 

of laws and policies that protect biodiversity, such as laws against 

illegal wildlife trade and regulations on land use, can help to reduce 

biodiversity loss and support conservation efforts. 

6) Sustainable resource use: Prom oting sustainable resource 

use, such as sustainable fishing and harvesting of wild plants, can help 

to reduce pressure on natural ecosystems and support biodiversity. 

7) Restoration of degraded ecosystems: Restoration of 

degraded ecosystems, such as reforestation of deforested areas, can 

help to support biodiversity and ecosystem functions. 

By taking these measures and promoting sustainable development, we 

can help to protect biodiversity and the important functions it provides, 

support human well-being, and ensure a healthy and sustainable future for 

all.  The outcomes of control measures of biodiversity loss can be positive 

for both the environment and human societies.  

(iv) Outcomes of Biodiversity  

Here are some of the potential outcomes: 

1. Conservation of ecosystems and species: By protecting 

natural habitats and promoting sustainable land use practices, we 

can conserve ecosystems and species and prevent them from 

becoming threatened or endangered. 

2. Improved ecosystem services: By protecting biodiversity, 

we can support ecosystem services such as clean air and water, soil 
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fertility, pollination, and climate regulation, which are essential for 

human well-being. 

3. Economic benefits: Biodiversity conservation can provide 

economic benefits such as ecotourism, sustainable agriculture and 

forestry, and the development of biotechnology and 

pharmaceuticals. 

4. Increased resilience: By conserving biodiversity and 

protecting ecosystems, we can increase their resilience to 

environmental change, such as climate change, and reduce the risk 

of ecosystem collapse. 

5. Improved human health: Conserving biodiversity and 

ecosystems can improve human health by providing clean air and 

water, and reducing the risk of disease transmission. 

6. Cultural and spiritual values: Conserving biodiversity 

and ecosystems can also help to preserve cultural and spiritual 

values that are associated with nature. 

It is important to note that the outcomes of control measures of 

biodiversity loss may not be immediate or easily measurable. 

Biodiversity conservation is a long-term goal that requires sustained 

effort and collaboration across sectors and stakeholders. However, by 

taking action to protect biodiversity and promote sustainable 

development, we can help to ensure a healthy and sustainable future 

for all. 

(g) Land Degradation 

Land degradation is the deterioration or loss of the productivity, 

complexity, and ecological integrity of land, often because of human 

activities such as deforestation, overgrazing, mining, agriculture, and 

urbanization. It caused by natural factors such as climate change and 

erosion. Land degradation is a major environmental problem that affects 

the health and well-being of people and ecosystems around the world. It 

can lead to soil erosion, desertification, and loss of biodiversity, reduced 

water quality, and decreased agricultural productivity, among other 

negative impacts. Land degradation is often a slow and gradual process 

that can occur over many years, but its effects can be long lasting and 

difficult to reverse. 
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many regions of the world. According to the United Nations, about 25 per 

cent of the world's land is degraded, and an additional 15 per cent is at risk 

of becoming degraded.  The situation is particularly severe in some 

regions, including Africa, where more than 50 per cent of the land is 

considered degraded. This is due to a combination of factors, including 

population growth, overgrazing, deforestation, and climate change.  In 

Asia, land degradation is also a significant problem, particularly in areas 

where intensive agriculture and mining practiced. In India, for example, 

the degradation of land due to erosion, desertification, and soil fertility 

decline affects more than 30 per cent of the country's land area. 

In North and South America, land degradation is also a concern, 

particularly in areas where unsustainable land use practices, such as 

monoculture agriculture and clear-cutting of forests, practiced. In Brazil, 

for example, the Amazon rainforest is under threat from deforestation and 

land conversion for agriculture and other purposes. Land degradation is a 

significant problem in India, affecting more than 30% of the country's land 

area. The situation is particularly severe in some regions, including the 

arid and semi-arid regions of Rajasthan, Gujarat, and parts of 

Maharashtra and Karnataka. The main drivers of land degradation in 

India include deforestation, overgrazing, soil erosion, and unsustainable 

agricultural practices. These activities have led to soil fertility decline, loss 

of vegetation cover, and reduced water availability, among other negative 

impacts. The impacts of land degradation in India are significant, 

including reduced agricultural productivity, food insecurity, and increased 

poverty in rural areas. Land degradation also contributes to climate 

change by releasing carbon into the atmosphere, and it can exacerbate the 

effects of natural disasters like floods and droughts. 

The Indian government has taken steps to address land 

degradation, including launching the National Action Programme to 

Combat Desertification in 2001 and the National Mission for Green India 

in 2014. These initiatives aim to promote sustainable land use practices, 

restore degraded lands, and improve the livelihoods of rural communities. 

Additionally, the government has launched the Soil Health Card Scheme 

to provide farmers with information about soil quality and the necessary 

inputs for improving soil health. While these initiatives are a step in the 

right direction, more efforts needed to address land degradation in India. 

This includes promoting sustainable agriculture practices, afforestation 
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and reforestation, and better management of water resources. By taking 

action to address land degradation, India can improve the health and well-

being of its people, protect natural ecosystems, and contribute to global 

efforts to address climate change. The Government of India has 

implemented various initiatives and programs to address land degradation 

and promote sustainable land use practices.  

(i) Government Initiatives  

Some of the major government initiatives are: 

1. National Action Programme to Combat Desertification 

(NAPCD): Launched in 2001, this program aims to combat land 

degradation and desertification in the country. The program 

focuses on developing and implementing action plans at the state 

and district levels, promoting sustainable land use practices, and 

improving the livelihoods of affected communities. 

2. National Mission for Green India (GIM): Launched in 

2014, this program aims to increase the forest and tree cover in the 

country by 5 million hectares and improve ecosystem services such 

as carbon sequestration and water retention. The program also 

focuses on improving the livelihoods of forest-dependent 

communities and promoting sustainable land use practices. 

3. Pradhan Mantri FasalBima Yojana (PMFBY): Launched 

in 2016, this program provides crop insurance to farmers to protect 

them against crop losses due to natural disasters, including those 

caused by land degradation. The program aims to improve the 

resilience of farmers to climate variability and promote sustainable 

agricultural practices. 

4. Soil Health Card Scheme: Launched in 2015, this 

program provides farmers with information about soil quality and 

the necessary inputs for improving soil health. The program aims 

to promote sustainable agriculture practices and reduce the use of 

chemical fertilizers and pesticides. 

5. Mahatma Gandhi National Rural Employment Guarantee 

Act (MGNREGA): This program  provides em ploym ent to 

rural households through public works programs such as soil and 

water conservation, afforestation, and land development. The 
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improve the livelihoods of rural communities. 

Overall, these initiatives aimed at promoting sustainable land use 

practices, restoring degraded lands, and improving the livelihoods of rural 

communities. By addressing land degradation, India can improve the 

health and well-being of its people, protect natural ecosystems, and 

contribute to global efforts to address climate change. 

(h) Ozone Depletion 

Ozone depletion refers to the thinning of the ozone layer in the Earth's 

atmosphere. The ozone layer is a region of the stratosphere that contains 

high concentrations of ozone, which absorbs most of the ultraviolet (UV) 

radiation from the Sun. This radiation is harmful to living organisms and 

can cause skin cancer, cataracts, and other health problems. The primary 

cause of ozone depletion is the release of fabricated chemicals called 

chlorofluorocarbons (CFCs), which were widely used as refrigerants, 

solvents, and propellants in aerosol cans. When CFCs released into the 

atmosphere, they rise into the stratosphere and react with ozone, breaking 

it down into oxygen molecules. The effects of ozone depletion seen in the 

form of an "ozone hole" over Antarctica, where the concentration of ozone 

is significantly lower than in other parts of the world. This hole has been 

growing since the 1970s and reached its peak in the late 1990s.  The 

consequences of ozone depletion are significant and include increased 

levels of UV radiation reaching the Earth's surface, which can have 

harmful effects on human health, agriculture, and ecosystems. UV 

radiation can cause skin cancer, cataracts, and other health problems in 

humans, as well as damage to crops, forests, and marine ecosystems. 

To address ozone depletion, the international community came 

together to sign the Montreal Protocol in 1987, which aimed to phase out 

the production and consumption of CFCs and other ozone-depleting 

substances. Since then, significant progress made in reducing the 

production and consumption of these substances, and the ozone layer is 

slowly recovering. However, it will take several decades for the ozone layer 

to recover, and continued efforts needed to ensure that the progress made 

not reversed. The consequences of ozone depletion are significant and 

wide-ranging, as the ozone layer plays a critical role in protecting life on 

Earth from the harmful effects of UV radiation.  
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(i) Consequences of Ozone Depletion 

Here are some of the main consequences of ozone depletion: 

1. Increased Skin Cancer Rates: One of the m ost significant 

consequences of ozone depletion is an increase in skin cancer rates. 

UV radiation is a known carcinogen and can cause skin cancer, 

including melanoma, the deadliest form of skin cancer. 

2. Eye Damage: Exposure to UV radiation can also cause 

cataracts, a clouding of the eye's lens that can lead to blindness. 

3. Reduced Crop Yields: UV radiation can also harm  plants 

and reduce crop yields, which can have significant economic 

consequences for farmers and food systems. 

4. Harm to Marine Ecosystems: Marine ecosystem s, 

including phytoplankton, fish, and coral vulnerable to the harmful 

effects of UV radiation. Phytoplankton, which are the base of the 

ocean food chain, damaged by UV radiation, which can reduce the 

productivity of marine ecosystems. 

5. Climate Change: Ozone depletion can also contr ibute to 

climate change. Some ozone-depleting substances are also potent 

greenhouse gases, which can trap heat in the Earth's atmosphere 

and contribute to global warming. 

The primary policy measure to address ozone depletion is the Montreal 

Protocol, which signed in 1987 by countries around the world. The 

Montreal Protocol is an international agreement aimed at phasing out the 

production and consumption of ozone-depleting substances (ODS), 

including chlorofluorocarbons (CFCs), halons, and other chemicals. 

Under the Montreal Protocol, countries agreed to: 

i Phase out the production and consumption of ozone-depleting 

substances in a stepwise manner, with specific targets and 

timelines for reducing ODS production and consumption. 

ii Provide financial and technical assistance to developing countries 

to help them phase out ODS. 

iii Establish a system for monitoring ODS production and 

consumption, as well as the atmospheric concentration of ODS and 

their impact on the ozone layer. 
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reflect new scientific information and technological developments. 

Since the Montreal Protocol signed, significant progress made in 

phasing out ODS, and the ozone layer is slowly recovering. However, 

continued efforts needed to ensure that the progress made is not reversed, 

and the international community continues to work together to monitor 

and reduce the production and consumption of ODS. 

(j) Natural Resource Depletion: 

Natural resource depletion refers to the reduction or exhaustion of 

natural resources due to human activities. It can occur with both 

renewable and non-renewable resources, and often caused by activities 

such as overexploitation, pollution, habitat destruction, and climate 

change. Renewable resources such as water, forests, and fish stocks 

depleted when they overused or exploited beyond their capacity to 

regenerate. Non-renewable resources such as fossil fuels and minerals 

depleted when they extracted from the earth at a rate faster than they can 

be replenished. 

The consequences of natural resource depletion can include 

environmental degradation, economic impacts, and social impacts. 

Environmental degradation can include soil erosion, water pollution, loss 

of biodiversity, and climate change. Economic impacts can include 

reduced agricultural productivity, increased food prices, and reduced 

tourism revenue. Social impacts can include displacement of communities 

that depend on natural resources for their livelihoods. Natural resource 

depletion refers to the exhaustion or reduction of natural resources due to 

human activities. This includes non-renewable resources such as fossil 

fuels and minerals, as well as renewable resources like water, forests, and 

fish stocks. 

Human activities such as over exploitation, pollution, and habitat 

destruction are the main causes of natural resource depletion. For 

example, overfishing can lead to the depletion of fish stocks, while 

deforestation can lead to soil erosion, loss of biodiversity, and reduced 

availability of timber and other forest products. The status of natural 

resource depletion varies depending on the resource in question and the 

region of the world. However, some general trends that observed: 
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1. Non-renewable resources: Non-renewable resources, such as 

fossil fuels and minerals, depleted at an unsustainable rate. As these 

resources become scarcer and more difficult to extract, their cost 

increases, which can have significant economic impacts. 

2. Forests: Deforestation is a m ajor  cause of natural resource 

depletion, particularly in tropical regions. Forests provide a wide 

range of ecosystem services, including carbon storage, water 

regulation, and biodiversity conservation. When forests cleared, these 

services are lost, and the land often converted to agriculture or other 

land uses that are less productive in the long term. 

3. Water: W ater  resources depleted, particularly in regions 

with high demand and limited supplies. Climate change is 

exacerbating this trend, as changing precipitation patterns and 

increasing temperatures make water resources less predictable and 

more difficult to manage. 

4. Biodiversity: Biodiversity loss is another form  of natural 

resource depletion, as the loss of species and ecosystems can have 

wide-ranging impacts on ecosystem function and human well-being. 

5. Soil: Soil degradation is a m ajor  concern in m any parts of 

the world, as intensive agriculture and other land uses have depleted 

soil fertility and eroded topsoil. 

(i) Impact of Natural Resource Depletion 

The impact of natural resource depletion can be severe and far-reaching. 

Here are some of the main impacts: 

1. Environmental degradation: Depletion of natural 

resources can lead to environmental degradation, including soil 

erosion, water pollution, air pollution, loss of biodiversity, and 

climate change. This can have negative impacts on ecosystems, 

wildlife, and human health. 

2. Economic impacts: Natural resource depletion can also 

have significant economic impacts, such as reduced agricultural 

productivity, increased food prices, and reduced tourism revenue. 

The loss of natural resources can also affect industries that depend 

on those resources, such as logging, fishing, and mining. 
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social impacts, such as displacement of communities that depend 

on natural resources for their livelihoods. It can also exacerbate 

social inequalities, as those who are already marginalized or 

vulnerable and most affected by the loss of natural resources. 

4. Political instability: Natural resource depletion can also 

contribute to political instability, particularly in countries where 

natural resources are a major source of revenue. This can lead to 

conflicts over resources, corruption, and even war. 

5. Health impacts: Depletion of natural resources can also 

have negative impacts on human health. For example, pollution 

from fossil fuel extraction and burning can contribute to 

respiratory problems, while loss of forests and other natural 

habitats can increase the risk of diseases transmitted by animals. 

To address natural resource depletion, it is important to promote 

sustainable use and management of natural resources, including 

renewable resources such as forests and fisheries. This includes measures 

such as conservation, sustainable harvesting, and pollution control. 

Additionally, reducing dependence on non-renewable resources such as 

fossil fuels can help to reduce the rate of depletion and promote a 

transition towards a more sustainable and resilient economy.  

(ii) Measures to Control 

Several control measures taken to address natural resource 

degradation and promote sustainable use of natural resources. Some 

of these measures include: 

1. Conservation: Conservation m easures taken to protect 

natural resources and prevent further degradation. This can include 

establishing protected areas, restoring degraded ecosystems, and 

implementing sustainable land management practices. 

2. Sustainable harvesting: In cases where natural resources 

used for economic purposes, sustainable harvesting practices can help 

to prevent overuse and depletion. This can include setting quotas for 

fishing or logging, implementing sustainable agriculture practices, 

and promoting sustainable forestry. 
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3. Pollution control: Pollution can contribute to natural 

resource degradation, so it is important to implement pollution 

control measures to prevent further damage. This can include 

regulations on industrial emissions and waste disposal, as well as 

promoting clean energy sources. 

4. Education and awareness: Education and aw areness raising 

can help to promote sustainable use of natural resources and reduce 

the demand for resources that depleted. This can include public 

education campaigns, school programs, and community outreach. 

5. International cooperation: Many natural resources across 

national borders, so international cooperation is necessary to address 

natural resource degradation. This can include agreements and 

treaties to regulate the use of resources, and sharing of scientific 

knowledge and best practices. 

By implementing these and other control measures, it is possible to 

slow or reverse natural resource degradation and promote sustainable use 

of natural resources for the benefit of present and future generations. 

3.1.6: Common Control Measures to Environmental Problems 

India has implemented various control measures to address its 

environmental problems. While the outcomes of these measures mixed, 

there have been some successes in mitigating environmental damage and 

promoting sustainable development. 

1. Air pollution: In recent years, India has m ade progress in 

reducing air pollution levels in some cities by promoting clean energy 

sources such as solar and wind power, and implementing emissions 

standards for industries and vehicles. However, air pollution remains 

a significant problem in many areas, and continued efforts needed to 

improve air quality. 

2. Water pollution: India has im plemented var ious control 

measures to address water pollution, including upgrading sewage 

treatment facilities and regulating industrial discharge. While 

progress has been made, water pollution remains a significant 

problem, particularly in rural areas where access to clean water is 

limited. 
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forests and promote sustainable forest management practices, and 

implemented afforestation programs. While progress made in some 

areas, deforestation continues to be a significant problem in India due 

to population growth, agricultural expansion, and industrialization. 

4. Soil degradation: India has implem ented var ious m easures 

to address soil degradation, such as promoting sustainable agriculture 

practices and implementing soil conservation measures. While 

progress has been made, soil degradation remains a significant 

problem in many areas, particularly in rural areas where small 

farmers lack access to resources and knowledge to improve soil 

health. 

5. Biodiversity loss: India has established protected areas and 

implemented policies to regulate hunting and trade in endangered 

species, and implemented programs to promote habitat restoration 

and conservation. However, biodiversity loss remains a significant 

problem, particularly due to habitat loss and fragmentation caused by 

land use change. 

In summary, while India has made progress in addressing its 

environmental problems, continued efforts needed to achieve sustainable 

development and protect the environment for present and future 

generations. Here are some common control measures that used to 

address environmental problems: 

1. Pollution control: This can include implem enting em issions 

standards for industries and vehicles, regulating waste disposal, and 

promoting clean energy sources such as solar and wind power. 

2. Resource conservation: This can involve prom oting 

sustainable land use practices, such as conservation tillage and crop 

rotation, as well as reducing waste through recycling and composting. 

3. Biodiversity conservation: Measures to conserve 

biodiversity can include establishing protected areas, promoting 

habitat restoration and conservation, regulating hunting and trade in 

endangered species, and promoting sustainable tourism and 

recreation. 

4. Climate change mitigation: This can include reducing 

greenhouse gas emissions through energy efficiency and renewable 
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energy, as well as promoting carbon sequestration through 

reforestation and other practices. 

5. Environmental education and awareness: Prom oting 

environmental education and awareness can help individuals and 

communities better understand the impacts of their actions and make 

more sustainable choices. 

6. Sustainable consumption and production: Prom oting 

sustainable consumption and production patterns can reduce the 

environmental impacts of goods and services, by minimizing waste 

and resource use. 

These control measures implemented at various levels, including national 

and local governments, businesses, and individuals. By working together, 

it is possible to mitigate environmental problems and promote sustainable 

development. 

3.1.7:  Use of Energy and Environment Problems 

Energy use and the environment closely linked, as much of our 

energy comes from burning fossil fuels, which release carbon dioxide and 

other greenhouse gases into the atmosphere, leading to climate change 

and other environmental problems. Fossil fuels are the primary source of 

energy for many industrial processes, transportation, and electricity 

generation. However, burning these fuels also results in emissions of air 

pollutants, such as sulfur dioxide, nitrogen oxides, and particulate matter, 

which can have serious health effects.  In addition, to air pollution, the 

extraction, transportation, and processing of fossil fuels can also cause 

environmental damage. For example, oil spills can harm wildlife and 

ecosystems, and coal mining can cause soil erosion and water pollution.  

The status of energy use and environmental problems is a complex and 

ongoing issue. While progress made in some areas, there are still 

significant challenges addressed. 

On the one hand, renewable energy sources are becoming more 

affordable and widely available, and their use is growing rapidly in many 

parts of the world. In some countries, renewable energy sources such as 

wind and solar have become cheaper than fossil fuels, and there are 

ambitious targets for transitioning to 100% renewable energy in the 

coming decades.  At the same time, the use of fossil fuels is still 

widespread, and greenhouse gas emissions continue to rise. In 2020, 
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emissions were still more than 4% higher than the previous year. This 

highlights the need for urgent action to reduce emissions and transition to 

cleaner sources of energy. Environmental problems associated with energy 

use also continue to be a concern. For example, air pollution from burning 

fossil fuels remains a major health hazard, and there are still significant 

environmental risks associated with the extraction and transport of fossil 

fuels. In addition, as the demand for renewable energy sources grows, 

there are concerns about the environmental impacts of large-scale 

renewable energy projects, including land use, wildlife impacts, and waste 

management. 

Overall, while there has been progress in addressing energy use 

and environmental problems, there is still a long way to go to achieve a 

sustainable and equitable energy system that minimizes environmental 

impacts and meets the needs of people around the world.  To address 

these problems, there is a growing push towards renewable energy sources 

such as solar, wind, and hydroelectric power. These sources of energy are 

generally cleaner and less damaging to the environment than fossil fuels. 

However, their implementation and scaling may present challenges 

related to land use, intermittency, and transmission infrastructure. Efforts 

made to improve energy efficiency and conservation, such as through 

better building design and the use of energy-efficient appliances. Overall, 

reducing our reliance on fossil fuels and transitioning towards cleaner 

sources of energy will be critical in mitigating the environmental problems 

associated with energy use.  Energy use has a wide range of effects, both 

positive and negative, on various aspects of society and the environment.  

(i) Effects of Energy Use 

Some of the major effects of energy use include: 

1. Economic Effects: Energy use plays a vital role in econom ic 

growth and development, and it is essential for meeting basic human 

needs, such as access to healthcare, education, and food. However, the 

cost of energy can also be a significant burden on households, 

especially for those living in poverty. 

2. Environmental Effects: The use of fossil fuels for  energy 

production is a major contributor to climate change and air pollution. 

Fossil fuel extraction and transportation also have significant 
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environmental impacts, such as habitat destruction, water pollution, 

and soil degradation. 

3. Health Effects: Air  pollution from  energy production linked 

to a wide range of health problems, including respiratory diseases, 

heart disease, and stroke. Exposure to pollutants can also have 

negative effects on fetal development and child health. 

4. Security Effects: Energy use can have security implications, 

as countries may become dependent on imports of energy resources, 

which can be subject to supply disruptions and price volatility. 

5. Social Effects: Energy use can also have social effects, 

including the displacement of communities due to energy 

development projects, and unequal access to energy resources, which 

can perpetuate social inequalities. 

6. Technological Effects: The development and adoption of 

new energy technologies can have significant economic, 

environmental, and social implications, including the creation of new 

jobs and industries, and the potential for transformative changes in 

the energy system. 

Energy policy refers to the set of measures, laws, and regulations that 

governments use to manage the production, distribution, and 

consumption of energy. The goals of energy policy can vary widely 

depending on the priorities of the government and the needs of the 

population, but generally include ensuring energy security, promoting 

economic growth, and addressing environmental concerns.  

(ii) Policy Measures  

Some examples of energy policy measures include: 

a) Renewable Energy Incentives: Governments m ay offer  

tax credits, subsidies, or other incentives to promote the 

development and use of renewable energy sources such as wind, 

solar, and hydropower. 

b) Energy Efficiency Standards: Governm ents m ay set 

minimum standards for the energy efficiency of buildings, 

appliances, and vehicles, to reduce energy use and save consumers 

money. 
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pricing policies, such as carbon taxes or cap-and-trade systems, to 

incentivize emissions reductions and promote the transition to low

-carbon energy sources. 

d) Energy Market Regulation: Governm ents m ay regulate 

energy markets to ensure competition and protect consumers, by 

setting prices or imposing limits on monopolies or cartels. 

e) Research and Development: Governments m ay invest in 

research and development of new energy technologies, such as 

battery storage or carbon capture and storage, to support the 

development of the energy sector and reduce environmental 

impacts. 

f) International Cooperation: Governm ents m ay cooperate 

with other countries to address global energy challenges, such as 

climate change and energy security. 

Overall, energy policy can play a crucial role in shaping the energy 

sector and addressing the complex social, economic, and environmental 

challenges associated with energy use. Effective energy policy requires a 

balanced approach that considers the needs of various stakeholders, and is 

flexible enough to adapt to changing circumstances and emerging 

technologies. 

Model Questions 

1. Can economic growth and environmental protection coexist? 

2. How does economic development affect the environment? 

3. What role do natural resources play in economic development? 

4. What are the economic costs and benefits of environmental 

protection? 

5. How economic policies be designed to promote sustainable 

development? 

6. Can economic growth and environmental protection coexist? 

7. How does economic development affect the environment? 

8. What role do natural resources play in economic development? 

9. What are the economic costs and benefits of environmental 

protection? 
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10. How economic policies be designed to promote sustainable 

development? 

11. What are the social implications of environmental degradation, 

particularly for vulnerable populations? 

12. How do international trade and globalization affect the 

environment and sustainable development? 

13. How can businesses balance economic growth with environmental 

sustainability? 

14. What are the ethical implications of economic development and 

environmental degradation? 

15. What strategies used to promote sustainable consumption and 

production patterns? 

16. What are the social implications of environmental degradation, 

particularly for vulnerable populations? 

17. How do international trade and globalization affect the 

environment and sustainable development? 

18. How can businesses balance economic growth with environmental 

sustainability? 

19. What are the ethical implications of economic development and 

environmental degradation? 

20. What strategies used to promote sustainable consumption and 

production patterns? 
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3.2.1: Introduction 

Pollution and urbanization are two interconnected issues that have 

become increasingly significant in recent years. Pollution means the 

presence or introduction of substances or materials that have harmful or 

toxic effects on living organisms, ecosystems, or natural resources. On the 

other hand, urbanization is the process of population growth and 

expansion of urban cities areas. As the world's population continues to 

grow and urban people has become a major, environmental and public 

health concerns. Urban areas are particularly susceptible to pollution, as 

they often have higher levels of industrial activity, transportation, and 

energy use, which can contribute to increased levels of air, water, and soil 

pollution. Additionally, urbanization can lead to the destruction of natural 

habitats and the displacement of biodiversity, further exacerbating the 

impacts of pollution. 

Urbanization can have a significant impact on pollution levels, 

both locally and globally. As people move into cities and urban areas, the 

concentration of pollutants can increase due to increased transportation, 

energy use, and industrial activity. Addressing pollution and urbanization 

requires a multi-disciplinary approach that considers the economic, social, 

and environmental dimensions of these issues. Strategies to reduce 

pollution and promote sustainable urbanization can include promoting 

sustainable transportation, incentivizing the adoption of clean energy 

technologies, improving waste management practices, protecting natural 

areas, and promoting sustainable consumption and production patterns.   

3.2.2: Basic Concepts of Urbanization on Environment 

Problems 

Here are some specific ways in which urbanization can contribute to 

pollution: 

1. Transportation: As urban populations grow  the dem and 

for transportation are also increases and to be felt as the 

comfortable mode of travel However, this leads to increased traffic 

congestion, which in turn leads to higher levels of air pollution 

from vehicle emissions. 

Lesson – 3.2 
Technological Advancements and 

Environmental Issues 
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2. Industrial Activity: Urban areas often have higher  levels 

of industrial activity, which can lead to increased emissions of 

pollutants like particulate matter, nitrogen oxides, and sulfur 

dioxide. 

3. Energy Use: Urban areas tend to have higher  levels of 

energy use, which can contribute to pollution from power plants 

and other sources of energy production. 

4. Waste Management: Urban areas generate large am ounts 

of waste, which can lead to pollution from landfills, incinerators, 

and other waste disposal facilities. 

5. Water Pollution: Urbanization can also lead to increased 

water pollution, as storm water runoff can carry pollutants from 

streets and other surfaces into rivers, lakes, and oceans. 

(i) Strategies  

To address these pollution challenges, cities can implement a range of 

strategies, including: 

1. Encouraging Sustainable Transportation: Cities can 

promote walking, cycling, and public transportation as alternatives 

to driving, which can help reduce emissions from transportation. 

2. Implementing Green Building Standards: Green building 

standards can help reduce energy use and emissions from 

buildings. 

3. Improving Waste Management: Cities can implem ent 

waste reduction and recycling programs to reduce the amount of 

waste generated, and use waste-to-energy technologies to reduce 

emissions from waste disposal. 

4. Promoting Clean Energy: Cities can prom ote the use of 

clean energy sources such as solar and wind power, and incentivize 

the adoption of energy-efficient technologies. 

5. Protecting Natural Areas: Protecting natural areas such 

as parks and green spaces can help improve air and water quality, 

and provide important benefits for human health and well-being. 

Overall, addressing pollution in urban areas requires a comprehensive 

and integrated approach that considers the complex interactions between 
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resources.   

(ii) Impact of Urbanization  

Policy can play a significant role in addressing the impact of 

urbanization on pollution. Here are some ways in which policy can have an 

impact: 

1. Regulatory Policies: Governm ents can im plem ent 

regulations to limit pollution from industrial activity, 

transportation, and other sources. These regulations can include 

emissions standards for vehicles, regulations for industrial 

emissions, and restrictions on the use of harmful chemicals and 

materials. 

2. Economic Incentives: Governm ents can provide 

economic incentives to encourage the adoption of clean 

technologies and practices, such as tax credits for renewable 

energy, subsidies for public transportation, and grants for clean 

energy research and development. 

3. Land Use Policies: Land use policies can influence the 

design and development of urban areas, and can promote 

sustainable land use practices that reduce pollution. For example, 

policies that promote compact, walkable communities can reduce 

the need for transportation and limit the associated pollution. 

4. Waste Management Policies: Governm ents can 

implement policies to promote sustainable waste management 

practices, such as recycling and composting, and discourage the 

use of landfills and incineration. 

5. Public Awareness Campaigns: Governm ents can launch 

public awareness campaigns to educate the public about the 

impacts of pollution and the importance of taking action to reduce 

it. These campaigns can include information on sustainable 

transportation options, waste reduction and recycling, and clean 

energy. 

 The overall, policy can have a significant impact on reducing the 

impact of urbanization on pollution. However, effective policy requires a 

multi-stakeholder approach that involves the cooperation of governments, 

industry, civil society, and individuals. By working together, we can 
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promote sustainable urbanization that is both economically viable and 

environmentally sustainable. 

3.2.3: Global Warming and Greenhouse in Environmental 

Problems 

Global warming is the long-term rise in the average temperature of 

the Earth's climate system, primarily due to human activities such as 

burning fossil fuels, deforestation, and industrial processes that release 

large amounts of greenhouse gases into the atmosphere. The most 

important greenhouse gases are carbon dioxide (CO2), methane (CH4), 

and nitrous oxide (N2O). As these gases accumulate in the atmosphere, 

they trap heat from the sun and cause the Earth's temperature to rise, 

leading to a range of environmental impacts, including: 

1. Changes in Weather Patterns: Global w arm ing can lead to 

changes in weather patterns, including more frequent and severe 

heat waves, droughts, floods, and storms. 

2. Melting of Glaciers and Ice Sheets: Rising temperatures 

can cause glaciers and ice sheets to melt, leading to rising sea levels 

and increased risk of coastal flooding. 

3. Ocean Acidification: The absorption of excess CO2 by the 

oceans can lead to acidification, which can harm marine life and 

disrupt ocean ecosystems. 

4. Biodiversity Loss: Clim ate change can lead to habitat 

destruction and biodiversity loss, as ecosystems disrupted by 

changing temperatures, precipitation patterns, and sea level rise. 

To address the challenges of global warming the world needs to decline 

greenhouse gas emissions, and to promote renewable energy sources, and 

adopt sustainable land use and agricultural practices. Governments can 

play a key role in this effort by implementing policies and regulations that 

encourage the adoption of clean technologies and practices, and by 

investing in research and development to improve these technologies. 

Individuals can also make a difference by adopting sustainable practices in 

their daily lives, such as reducing energy consumption, using public 

transportation or cycling instead of driving, and reducing waste through 

recycling and composting. By working together, we can mitigate the 

impacts of global warming and ensure a more sustainable future for all.  
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human societies. Here are some of the most significant impacts: 

1. Extreme Weather Events: Global w arm ing leads to m ore 

frequent and intense heat waves, droughts, wildfires, and storms. 

These events can cause widespread damage to homes, 

infrastructure, and agriculture, and can lead to loss of life. 

2. Rising Sea Levels: The planet w arm s; glaciers and ice 

sheets melt which causing sea levels to rise. This can lead to 

flooding in coastal areas, the loss of low-lying islands, and salt-

water interruption into fresh water supplies. 

3. Biodiversity Loss: Clim ate change can disrupt ecosystems 

and cause the extinction of plant and animal species. This can have 

ripple effects on other species, leading to further biodiversity loss. 

4. Food and Water Insecurity: Global w arming can lead to 

reduced crop yields, water scarcity, and increased food prices, 

putting food and water security at risk for millions of people. 

5. Public Health Impacts: Clim ate change can exacerbate air  

pollution, increase the spread of disease, and lead to more heat-

related illnesses and deaths. 

6. Economic Impacts: The am ount of clim ate change can be 

significant, which includes damage to infrastructure, increased 

insurance costs, and loss of productivity due to extreme weather 

events. 

Global warming requires a concerted effort at all levels of society, 

including individuals, businesses, and governments. The strategies that 

helps to reduce greenhouse gas emissions, promote renewable energy 

sources, and adopt sustainable land use and agricultural practices can help 

mitigate the impacts of global warming and ensure a more sustainable 

future for all. 

3.2.3:1: Impact of Global Warming in India 

India is one of the countries that is most vulnerable to the impacts of 

global warming. Here are some of the effects of global warming on India: 

1. Heat Waves: The global warm ing leads to m ore frequent 

and intense heat waves in India. These heat waves can cause 
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widespread health problems, particularly among vulnerable 

populations such as the elderly and children. 

2. Water Scarcity: Global w arm ing is also causing the 

changes in precipitation patterns leading to more frequent and 

severe droughts in many parts of India. This can lead to water 

scarcity, particularly in rural areas where access to water is very 

limited. 

3. Floods: The clim ate change is leading to m ore intense 

rainfall events, which can cause flooding in many parts of India. 

This can damage homes, infrastructure, and crops, and can lead to 

displacement of people. 

4. Crop Failure: The changes in precipitation patterns lead 

to crop failure particularly in regions where agriculture is rain fed. 

This leads to food scarcity and economic losses for farmers. 

5. Coastal Flooding: Global w arming causes r ising sea level 

and a major threat to India's densely populated coastal areas. This 

can lead to the loss of homes, infrastructure, and livelihoods, 

especially among fishing communities. 

6. Public Health Impacts: Clim ate change is also 

exacerbating air pollution in cities, leading to increased respiratory 

illnesses and other health problems. 

These impacts taken to promote renewable energy sources, increasing 

energy efficiency, and reduce greenhouse gas emissions. India has 

implemented policies to promote sustainable land use and agricultural 

practices, and launched public awareness campaigns to educate the public 

about the impacts of global warming and the importance of taking action 

to reduce it.   

(i) Key Initiatives  

India has taken a number of measures to address global warming and 

reduce its greenhouse gas emissions. Here are some of the key initiatives: 

1. Promoting Renewable Energy: The County (India) had set a 

target to achieve 450 GW of renewable energy capacity by 2030; it 

includes 280 GW of solar power energy. The country has also 

launched several initiatives to promote roof top solar power energy, 

wind power, and other forms of renewable energy. 
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initiatives to promote energy efficiency, including the UJALA scheme, 

which distributes energy efficient LED bulbs to households at a 

subsidized rate, and to Perform, Achieve, and Trade (PAT) Scheme, 

which sets energy efficiency targets for energy intensive industries. 

3. Sustainable Transport: India promotes sustainable 

transport through initiatives such as the Faster Adoption and 

Manufacturing of (Hybrid &) Electric Vehicles (FAME) schemes 

which is providing a subsidy for electric vehicles, and the Smart Cities 

Mission including a focus on promoting non-motorized transport. 

4. Sustainable Agriculture: India is promoting sustainable 

agricultural practices through initiatives like the Pradhan Mantri 

Krishi Sinchai Yojana, that aims to improve water use efficiency in 

agriculture, and the Soil Health Card Scheme, which provides farmers 

with information on soil health and nutrient management. 

5. Forest Conservation: India is prom oting forest conservation 

and afforestation through the initiatives of Green India Mission and 

the National Afforestation Programme. 

6. International Cooperation: India is partly on the United 

Nations Framework Convention on Climate Change (UNFCCC) and 

committed to reducing its greenhouse gas emissions and being as part 

of the Paris Agreement. India is also working with other countries to 

promote international cooperation on climate change. 

These initiatives demonstrate India's commitment to addressing 

global warming and reducing its greenhouse gas emissions. However, 

needs to be done to achieve India's targets and ensure a sustainable 

future for all. 

3.2.3.2: Greenhouse Effect  

The greenhouse effect considered as a natural process, which 

occurs while, certain gases in the earth's atmosphere. The greenhouse 

gases also trap heat from the sun and prevent it from escaping back into 

space. This process is essential for life on earth, and it helps to keep the 

planet warm enough to support life. The most important greenhouse gases 

in earth's atmosphere are carbon dioxide, methane, water vapor, and 

ozone. These gases trap heat from the sun and prevent it from escaping 

back into space, thereby warming the planet. Without the greenhouse 
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effect, the earth's average temperature would be much colder, and life 

would be difficult. However, human activities say burning fossil fuels, 

deforestation, and agriculture let to an increase in the concentration of 

greenhouse gases in the atmosphere, particularly carbon dioxide. This has 

resulted in an enhanced greenhouse effect, causing the Earth's 

temperature to rise, a phenomenon known as global warming. The 

enhanced greenhouse effect has a range of impacts, including rising sea 

levels, more frequent and severe heat waves, droughts, and floods, as well 

as changes in precipitation patterns and more intense storms. The 

greenhouse effect is a natural process, which is essential for life on earth, 

but when it is enhanced by human activities like burning fossil fuels, 

deforestation, and agriculture, it can have significant impacts on the 

environment.  

(i) Effects of Greenhouse 

Here are some of the effects of the enhanced greenhouse effect: 

1) Climate Change: The enhanced greenhouse effect is causing 

the earth's temperature to rise, leading to climate change. This is 

causing more frequent and severe heat waves, droughts, and floods, as 

well as changes in precipitation patterns and more intense storms. 

These impacts can have significant economic, social, and 

environmental consequences, affecting everything from agriculture and 

public health to infrastructure and biodiversity. 

2) Melting of Glaciers and Polar Ice Caps: The r ising 

temperature is causing the melting of glaciers and polar ice caps, which 

is leading to rising sea levels. This can cause flooding in low-lying areas, 

displacement of people, and loss of coastal habitats. 

3) Ocean Acidification: The increased concentration of carbon 

dioxide in the atmosphere is leading to the acidification of oceans. This 

can have significant impacts on marine ecosystems, affecting 

everything from coral reefs to fish populations. 

4) Changes in Ecosystems: The im pacts of clim ate change and 

other environmental changes caused by the enhanced greenhouse effect 

can lead to changes in ecosystems, affecting the distribution and 

abundance of plant and animal species. This can have cascading effects 

on entire ecosystems, including soil health, water quality, and nutrient 

cycling. 
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also have significant public health impacts, such as increasing the 

incidence of heat-related illnesses, respiratory problems, and vector-

borne diseases. 

(ii) Challenges of Greenhouse Effects 

The challenges of greenhouse effects are many and complex. Here are 

some of the major challenges associated with the enhanced greenhouse 

effect: 

1. Political and Economic Challenges: Addressing the enhanced 

greenhouse effect requires a coordinated effort across multiple sectors 

and countries, and this can be challenging given the diverse political 

and economic interests of different stakeholders. Some countries and 

industries may be more resistant to adopting measures to reduce 

greenhouse gas emissions due to concerns about economic 

competitiveness and job losses. 

2. Technological Challenges: Developing and im plementing 

technologies to reduce greenhouse gas emissions, such as carbon 

capture and storage, renewable energy sources, and energy-efficient 

technologies, can be challenging due to high costs and technical 

difficulties. 

3. Social and Cultural Challenges: Addressing the enhanced 

greenhouse effect requires significant changes in social and cultural 

norms, such as reducing reliance on fossil fuels and adopting more 

sustainable consumption and production patterns. Changing 

entrenched social and cultural norms can be difficult and may require 

significant efforts to raise awareness and shift public attitudes. 

4. Adaptation Challenges: Even if greenhouse gas emissions 

significantly reduced, the impacts of the enhanced greenhouse effect 

will continue to felt many years to come. Adaptation measures, such as 

developing more resilient infrastructure and systems, will be necessary 

to cope with the impacts of climate change, and these measures also be 

challenging to implement and fund. 

5. Equity Challenges: The im pacts of the enhanced greenhouse 

effect not distributed equally, with vulnerable populations, such as the 

poor, the elderly, and those living in developing countries, 

disproportionately affected. Addressing these equity challenges 
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requires a concerted effort to ensure that policies and measures to 

reduce greenhouse gas emissions are equitable and benefit all members 

of society. 

(iii) Remedies of Greenhouse  

 The challenges of the enhanced greenhouse effect reduce greenhouse 

gas emissions; here are some of the key remedies that implemented: 

1. Promoting Renewable Energy: One of the m ost effective 

ways to reduce greenhouse gas emissions is to promote the use of 

renewable energy sources such as solar, wind, and hydropower. 

Governments can incentivize the adoption of renewable energy by 

offering subsidies, tax breaks, and other financial incentives. 

2. Energy Efficiency: Im proving energy efficiency in buildings, 

transportation, and industrial processes can also significantly reduce 

greenhouse gas emissions. This achieves through measures such as 

retrofitting buildings with energy-efficient technologies, promoting 

the use of public transportation, and implementing energy-efficient 

industrial processes. 

3. Carbon Pricing: Carbon pricing, such as carbon taxes or  cap

-and-trade systems, can help to reduce greenhouse gas emissions by 

putting a price on carbon emissions. This incentivizes industries to 

reduce their emissions and invest in low-carbon technologies. 

4. Sustainable Land Use and Agriculture: Changes in land use 

and agriculture practices, such as reducing deforestation, promoting 

reforestation, and adopting sustainable farming practices, can also 

help to reduce greenhouse gas emissions by promoting carbon 

sequestration in soils and vegetation. 

5. International Cooperation: Addressing the enhanced 

greenhouse effect requires a coordinated international effort, as 

greenhouse gas emissions are a global problem. International 

agreements, such as the Paris Agreement, can help to promote 

international cooperation and set targets for reducing greenhouse gas 

emissions. 

These remedies implemented through a combination of government 

policies, industry initiatives, and individual actions. While there are 

challenges associated with implementing these remedies, addressing the 
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planet and the well-being of its inhabitants. 

3.2.4: Technology Impact and Environment Problems 

Health, urbanization, transport, and technology interconnected and have a 

significant impact on modern society. Here are some key points about 

each topic: 

1. Health: Health is a fundam ental aspect of hum an life and 

well-being. Advances in medical technology, healthcare delivery, and 

disease prevention have contributed to increased life expectancy, 

improved quality of life and reduced mortality rates worldwide. 

However, the challenges like the rising burden of non-communicable 

diseases, health inequalities, and inadequate healthcare access and 

infrastructure in many parts of the world continue to be a major 

concern. 

2. Urbanization: Urbanization is the process by w hich people 

move from rural to urban areas, resulting in the growth of cities and 

towns. While urbanization has led to economic growth, increased 

access to services and opportunities and improved living standards for 

many, it has also brought about challenges like overcrowding, pollution, 

and social inequality. The effective urban planning, investment in 

infrastructure and sustainable development are crucial for creating 

livable, healthy and resilient cities. 

3. Transport: Transport is essential for  connecting people, 

goods, and services and enabling economic activity. However, transport 

also contributes to environmental problems such as air pollution, 

greenhouse gas emissions, and climate change. The development of 

sustainable transport systems that prioritize walking, cycling, and 

public transport, as well as the adoption of new technologies such as 

electric and autonomous vehicles, can help to reduce the negative 

impacts of transport and create more livable cities. 

4. Technology: Technology is advancing rapidly and 

transforming many aspects of modern society, including healthcare, 

transportation, and urbanization. Examples of new technologies 

include artificial intelligence, the Internet of Things, and block chain. 

While these technologies have the potential to improve efficiency, 
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reduce costs, and enhance quality of life, they also raise concerns about 

privacy, security, and ethical considerations. 

The overall intersection of health, urbanization, transport and 

technology is complex and multifaceted, and requires inter disciplinary 

approaches to address the challenges and opportunities of modern society. 

Technology has the potential to both contribute to and mitigate 

environmental problems. Here are some examples of how technology 

affects the environment: 

1. Pollution Reduction Technologies: Technology used to 

reduce pollution from industrial processes, transportation, and energy 

production. Examples of pollution reduction technologies include 

scrubbers that remove pollutants from industrial emissions, electric 

vehicles that produce fewer emissions than gasoline-powered vehicles, 

and renewable energy technologies that produce clean energy. 

2. Waste Management Technologies: Technology used to 

manage waste and prevent pollution. For example, waste-to-energy 

technologies can convert waste into electricity, while recycling 

technologies can help to reduce the amount of waste sent to landfills. 

3. Environmental Monitoring Technologies: Technology used 

to monitor environmental conditions, such as air and water quality, 

and help identify environmental problems. For example, remote 

sensing technologies used to monitor deforestation, while water 

quality sensors can detect pollutants in waterways. 

4. Sustainable Agriculture Technologies: Agriculture is a 

significant contributor to environmental problems such as 

deforestation, greenhouse gas emissions, and water pollution. 

Sustainable agriculture technologies, such as precision farming, can 

help to reduce the environmental impact of agriculture by optimizing 

resource use and reducing waste. 

5. Green Building Technologies: Technology used to design 

and construct buildings that are energy-efficient and environmentally 

sustainable. For example, green building technologies can include 

passive solar design, energy-efficient HVAC systems, and the use of 

sustainable materials. 
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it is important to consider the potential unintended consequences of 

technology use. For example, renewable energy technologies such as solar 

panels and wind turbines require the use of rare earth minerals that can 

have negative environmental and social impacts. Therefore, it is important 

to consider the full life cycle of technologies and ensure that are designed 

to implement environmentally sustainable. Technological advancements 

have had both positive and negative impacts on the environment. Here are 

some examples: 

(a) Positive impacts: 

1. Pollution Reduction: Technology has enabled industries to 

reduce pollution with cleaner technologies and processes. For 

example, catalytic converters on vehicles help to reduce air pollution, 

and scrubbers on smokestacks help to reduce emissions from 

industrial processes. 

2. Renewable Energy: Advancem ents in technology have m ade 

renewable energy sources such as solar and wind power more efficient 

and cost-effective. The increased use of renewable energy helps to 

reduce greenhouse gas emissions and mitigate the impact of climate 

change. 

3. Energy Efficiency: Technology has enabled significant 

improvements in energy efficiency, such as LED lighting, smart 

thermostats, and efficient appliances. These improvements help to 

reduce energy consumption and greenhouse gas emissions. 

(b) Negative impacts: 

1. E-Waste: As technology advances, the am ount of electronic 

waste, or e-waste, generated also increases. E-waste contains hazardous 

materials that can be harmful to human health and the environment if 

not properly disposed of. 

2. Resource Depletion: The production of new  technologies 

requires the use of natural resources, many of which are non-

renewable. The extraction and processing of these resources can have 

significant environmental impacts, such as deforestation and water 

pollution. 
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3. Digital Pollution: The increased use of technology has also 

led to an increase in digital pollution, such as the carbon emissions 

associated with data centers and internet usage. 

4. Impacts on Wildlife: The construction of new  technologies, 

such as wind turbines and solar farms, can have negative impacts on 

wildlife habitats and migration patterns. 

The overall impact of technological advancement on the environment is 

complex and multifaceted. While technology is the potential to help 

address environmental problems, it is important to consider the potential 

negative impacts and work to mitigate them through sustainable design, 

responsible resource management, and proper waste disposal. 

3.2.4.1: Urbanization and Technological Impact on Health 

Status1 

Urbanization and technological advancements have had both 

positive and negative impacts on health status. Here are some key points: 

(a) Positive impacts: 

● Urbanization has led to improved access to healthcare services for 

many people, with more hospitals, clinics, and medical facilities 

available in urban areas compared to rural areas. 

● Technological advancements have enabled the development of new 

medical treatments, equipment, and procedures that improved health 

outcomes and reduced mortality rates for many diseases. 

● Digital health technologies such as telemedicine, health apps, and 

wearable devices have made healthcare more accessible and 

convenient for people living in urban areas, and have helped to 

improve health literacy and self-management. 

(b) Negative impacts: 

● Urbanization has led to increased air pollution, noise pollution, and 

exposure to environmental toxins, which can lead to respiratory 

problems, cardiovascular disease, and other health issues. 

● Rapid urbanization can also lead to inadequate access to safe drinking 

water, sanitation facilities, and proper waste disposal, which can 

increase the risk of infectious diseases and other health problems. 
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lifestyles associated with urbanization can also lead to health 

problems such as obesity, mental health issues, and addiction. 

 Urbanization and technological advancements have both positive 

and negative impacts on health status. It is important for policymakers 

and healthcare professionals to consider these impacts and develop 

strategies to maximize the benefits and minimize the risks. This can 

include investing in public health infrastructure, promoting healthy 

lifestyles and behaviors, and leveraging technology to improve healthcare 

access and delivery. 

3.2.5: Case Study 

Impact of Electronic Waste on the Environment 

As technology has advanced, we have become increasingly 

dependent on electronic devices such as smartphones, computers, and 

televisions. However, the rapid pace of technological advancement has 

also led to a growing problem of electronic waste, or e-waste, which refers 

to discarded electronic devices and equipment. The production and 

disposal of e-waste has significant environmental impacts. For example, 

the production of electronic devices requires the extraction of rare earth 

minerals and metals, which can be environmentally damaging and 

contribute to habitat destruction and pollution. Additionally, the disposal 

of e-waste can result in the release of hazardous materials such as lead, 

mercury, and cadmium into the environment, which can have harmful 

effects on human health and ecosystems. 

The impact of e-waste on the environment seen in countries like 

India and China, where a significant amount of e-waste is generated due to 

their booming economies and increased consumption of electronic 

devices. In India, the informal sector is responsible for the majority of e-

waste recycling, which often done using unsafe methods that can result in 

serious health risks for workers and environmental damage. Similarly, in 

China, the disposal of e-waste has led to widespread contamination of soil 

and water, affecting the health of nearby communities. To address this 

problem, countries around the world have implemented policies and 

regulations to reduce e-waste and promote sustainable electronics 

manufacturing and disposal practices. For example, the European Union 

has implemented the Waste Electrical and Electronic Equipment (WEEE) 
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Directive, which requires manufacturers to take responsibility for the 

disposal of their electronic products, including collecting and recycling 

them at the end of their useful life. Similarly, the United States has 

implemented the Electronic Waste Recycling Act, which requires 

manufacturers to establish and fund recycling programs for their 

products. 

In conclusion, the impact of technology on the environment is a 

growing concern, particularly in relation to electronic waste. While 

technology has many benefits, it is important that we develop and 

implement sustainable practices to reduce the environmental impact of 

electronic devices and equipment. 

Model Questions 

1. What are the major causes of deforestation and how do they affect the 
environment? 

2. Explain the concept of climate change and its potential impact on the 
environment and society. 

3. What are the major sources of air pollution and how do they affect 
human health and the environment? 

4. Describe the impact of plastic pollution on marine ecosystems and 
human health. 

5. What are the environmental risks associated with the use of pesticides 
and other chemicals in agriculture? 

6. How does water pollution affect aquatic ecosystems and human 
health? 

7. What are the environmental implications of overfishing and 
unsustainable fishing practices? 

8. Explain the concept of biodiversity and its importance for ecosystem 
health and human well-being. 

9. What are the major causes and impacts of soil degradation on the 
environment? 

10. Describe the impact of urbanization on the environment and the 
measures that can be taken to mitigate its effects 

11. How technology used to mitigate climate change and reduce 
greenhouse gas emissions? 

12. What are the environmental impacts of the mining and production of 
rare earth metals, which used in many technological devices? 

13. What are the challenges and opportunities associated with the 
development and use of renewable energy technologies? 
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Notes 14. Explain the concept of e-waste and its impact on the environment. 
How technology be used to address this issue? 

15. What are the potential benefits and drawbacks of using genetically 
modified organisms (GMOs) in agriculture, from an environmental 
perspective? 

16. Describe the impact of the digital revolution on energy consumption 
and the environment. 

17. How technology be used to monitor and address air and water 
pollution? 

18. What are the environmental implications of the rapid pace of 
technological development and the increase in global electronic 
waste? 

19. What are the potential environmental impacts of emerging 
technologies such as artificial intelligence and block chain? 

20. How technological innovation be harnessed to promote sustainable 
development and address environmental challenges? 
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4.1.1: Introduction 

Pollution control means that the measures taken to reduce or 

eliminate the release of pollutants into the environment. It may have a 

harmful effect on human health and on the planet's ecosystems. It caused 

by various activities like industrial activities, transportation, agriculture, 

and domestic waste.It is an action taken to reduce or eliminate the release 

of pollutants into the environment. It involves the measures to prevent or 

mitigate the harmful effects of pollution on human health, wildlife, and 

ecosystems. It may take place in many forms like air pollution, water 

pollution, soil pollution, noise pollution, and waste pollution.  Due to the 

strong negative impact on environment and to human health, the need of 

pollution control measure felt. For example, air pollution may cause 

respiratory problems and other health issues, water pollution may lead to 

the contamination of drinking water sources and harm aquatic life. Soil 

pollution may affect plant growth and harm wildlife; the noise pollution 

could cause hearing damage and other health problems. 

Pollution control measures implemented at various levels from 

individual actions to national policies through various national and 

international agreements. These measures include the use of technology to 

reduce emissions, the promotion of sustainable practices, the regulation of 

polluting activities, and the enforcement of laws and regulations. Pollution 

control measures implemented to prevent or reduce the amount of 

pollutants released into the environment. These measures include the use 

of technologies and practices that help to reduce the amount of waste 

produced, as well as to treat and waste disposal in a safe and 

environmentally friendly manner. In recent years, it has become an 

important issue due to the growing concern over the impact of human 

activities on the environment. Governments, businesses, and individuals 

are taking steps to implement pollution control measures to reduce the 

impact of pollution on the planet. By reducing pollution, we can protect 

human health and preserve the health of the planet's ecosystems for future 

UNIT - IV  Pollution Control 

Lesson – 4.1 Pollution Control Measures 
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generation.Overall, pollution control is critical for protecting the 

environment and public health, and it is essential for achieving sustainable 

development. 

4.1.2: Need and Objectives of Pollution Control 

The need for pollution control arises from the harmful effects of 

pollution on human health and the environment. Some of the important 

reasons for pollution control are: 

a) Protecting human health: Exposure to pollutants m ay cause 

a range of health problems, including respiratory diseases, cancer, 

and neurological disorders. Pollution control measures may minimize 

the risk of these health issues and protect public health. 

b) Protecting the environment: Pollution m ay harm the 

environment by contaminating soil, water, and air. It can also harm 

wildlife and ecosystems. PCM (Pollution Control Measures) are 

necessary to protect the environment and to preserve biodiversity. 

c) Promoting sustainable development: PCMs are an essential 

component of sustainable development. It may help to reduce the 

negative impact of human activities on the environment and ensure 

that natural resources used in a responsible and sustainable manner. 

d) Regulatory compliance: PCMs often required by law . 

Governments at the local, national, and international levels have 

implemented regulations and standards to protect public health and 

the environment. Compliance with these regulations are necessary to 

avoid legal and financial penalties. 

The objective of pollution control measures may reduce or eliminate the 

release of pollutants into the environment, protect human health and the 

environment, and promote sustainable development. Some of the specific 

objectives of pollution control measures include:  

a) Preventing pollution: The prim ary objective of pollution 

control measures is to prevent pollution from occurring in the first 

place. This achieved by using cleaner production processes, 

implementing waste reduction measures, and promoting sustainable 

practices. 

b) Reducing emissions: Pollution control measures are aim  to 

reduce the amount of pollutants released into the environment. This 
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scrubbers, or by promoting the use of cleaner energy sources. 

c) Promoting recycling and waste management: PCMs are also 

aim to promote the proper management of waste to reduce the 

amount of waste generated and to ensure safely and responsibly to 

dispose of wastes. This includes promoting recycling, composting, and 

other waste reduction measures. 

d) Protecting public health: PCMs aim  to protect public health 

by minimizing exposure to pollutants that can cause respiratory 

problems, cancer, and other health issues. 

e) Protecting the environment: Pollution control m easures 

also aim to protect the environment by reducing the negative impacts 

of pollution on soil, water, air, and wildlife. This includes protecting 

natural habitats, preserving biodiversity, and reducing the release of 

greenhouse gases that contribute to climate change. 

f) Promoting sustainable development: PCMs aim  to prom ote 

sustainable development by ensuring that natural resources used in a 

responsible and sustainable manner, and that development balanced 

with environmental protection. 

 The overall objectives of pollution control measures are to reduce 

pollution, protect human health and the environment, and promote 

sustainable development. By achieving these objectives, pollution control 

measures can help ensure a healthier and more sustainable future for all. 

4.1.3: POLLUTION ABATEMENT OPTIONS 

Pollution control is an important objective of the government in 

various countries, since the second half of the twentieth century. Several 

policy measures undertaken by governments in this direction in the form 

of restrictions, incentives, dos, and don'ts for the polluting agents. Some 

of these measures are effective, while others may not have.  Accordingly, 

there are certain policy instruments that work while others do not. When 

we evaluate an environmental policy, it is logical to look into issues such 

as efficiency in production and effectiveness of the policy instruments in 

controlling pollution. 

The degree of pollution depends upon the amount of pollutants 

dumped into the environment vis-a-vis its assimilative capacity. The 

amount of harmful chemicals dumped into the air and water through 
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emissions and effluents determine the level of pollution of air and water. 

In order to control pollution, there are certain 'direct policy measures' 

which regulate the level of the pollutants directly. In many cases, 

however, it is difficult to measure the pollution load originating from a 

firm or other pollution sources. Nonetheless, it is easier to link certain 

output produced (or, input used) to the pollution load. For example, 

given the level of technology, the emission from a cement factory is 

proportional to the quantity of cement produced. Similarly, the effluents    

discharged from a paper mill would be proportional to the wood pulp 

used or energy consumed. By regulating the production of such output 

(or the use of inputs) we can keep pollution under check. Thus, there are 

certain 'indirect policy measures' where the impact point is not the 

pollutant itself but some other factor.  Globally three types of policies are 

pursued, via 

1) Command and Control (CAC) measures,  

2) Market-Based Instruments (MBI), and  

3) Government Production or Expenditure.  

There are several policy instruments under each of these policy 

options. These instruments are of two types: direct and indirect. We 

present a taxonomy of policy instruments for pollution abatement in 

Table below. 

Table 4.1 Taxonomy of Policy Instruments for Reducing 

Pollution 
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In the past, pollution prevention w as often done through 

a regulatory mechanism, also known as a CAC system. It consisted of 

setting limits, quotas and standards for pollution activities. The CAC 

approach prohibits certain economic activities that should be considered 

polluting. In other cases, multiple pollution activities are regulated by 

permits and distributed to the companies. According to the CAC 

approach, the government or its designated department sets standards 

for various pollutants from various external pollutants such as water, air 

and noise. b) Specific Industry Standards Environmental standards refer 

to established limits for pollutants that are considered safe for 

biodiversity and property. These values were established for 

environmental factors such as wind, water and noise. These standards 

have been established because of the air quality required to protect public 

health, vegetation and property. Standards were established for 

industrial, residential and soft areas. 

Industry-specific standards specify limits for listed pollutants 

from outside specific industrial processes. For example, CPCB has a set of 

maximum limits for parameters such as acidity (pH), biological oxygen 

demand (BOD), chemical oxygen demand (COD) and suspended 

particulate matter (SPM) of air pollutant activity of effluents a 

dischargeis caused by water pollutants and determined industrial 

activities and. These standards vary from industry to industry due to the 

nature of the products and available manufacturing technologies. 

Appropriate legislation was introduced to implement these standards, 

along with fines and penalties for non-compliance. India has three major 
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pollution control laws to protect the environment. These are the Water 

Act, 1974 for prevention and control of pollution; the Air Act, 1981, it is 

the prevention and control of pollution and the Environment (protection) 

Act, 1986. This Act provides 

(a) rules and regulation for pollution control, 

(b) Duties and methodologies followed for environmental 

compliance, and  

(c) Penalties and punishments for non-compliance. The evolution of 

environmental policies in India along with the important 

provision under various acts given. 

Through its legislative commission on pollution control, the 

government is concerned with various measures taken to clean water 

resources such as the Ganga Action Plan in India to address pollution 

through establishment of sites, disposal of household garbage falls on the 

well. A major drawback for the government is the limited budget 

available for such activities. CAC programs have been found to be 

inefficient because they impose a high cost on society to achieve the goal. 

Because the CAC approach does not distinguish between pollutants and 

universally prohibits certain activities. It therefore leaves no room for 

innovation in clean technology. Studies have shown that similar goals can 

often be achieved through MBIs. Direct and indirect are the main types of 

MBI, presented in Table 4.1. There are many devices and each has its own 

importance and relevance or pure technology. A major drawback for the 

government is the limited budget available for such activities. CAC 

programs have been found to be inefficient because they impose a high 

cost on society to achieve the goal. 

4.1.4: MARKET-BASED INSTRUMENTS (MBI)  

As mentioned earlier, there is a divergence between private cost 

and social cost in the case of polluting activities. In order to regulate 

these activities, the CAC approach emphasis on imposition of bans and 

controls. The MBIs on the other hand, use economic incentives or market 

stimuli for internalizing the environmental costs. The mainaim of the 

MBIs is creating a market mechanism where the social cost of pollution 

will be borne by the polluters. Thus, the divergence between private cost 

and social cost avoided and polluting goods produced at their socially 

optimum level. The MBIs developed based on the principles of the 
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inefficient use of resources by removal of subsidies and introduction of 

environmental charges on emission, input and output. 

(a) Advantages of MBIs 

There are several advantages of economic instruments such as:  

a) these are efficient in allocation of resources;  

b) they provide incentives for innovations in clean technology;  

c) they are more appropriate when policy emphasis is shifted 

towards a preventive measure, and  

d) They can be an important source of revenue for the 

government.  

In fact, the MBIs considered providing 'double dividend', in the sense 

that they control pollution on the one hand, and generate revenue on the 

other. The revenue generated through MBIs utilized for environmental 

protection. In order to achieve the objectives, MBIs use the market 

system to evolve two kinds of policy measures such as  

1) administered price, and  

2) Administered market.  

'In terms of consumption pricing, the existing pricing of 

pollutants is modified by policies that include the social cost of 

environmental damage In this context, the explicit advocacy of a value-

added concept requires that environmental assessment be of particular 

importance. Use prices therefore add value or change existing prices to 

reflect environmental impact. Similarly, market surveillance creates a 

market for environmental degradation, which did not exist before. 

Tradable licensing, for example this concept while creating a market for 

‘pollution reduction’ refers to eliminating pollution through emissions 

trading. The weak power of MBIs is demonstrated by the selection of 

appropriate pollution control technologies, which control the costs of 

compliance but without any intervention from regulators. 
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4.1.5: Theory of Pollution Control Measures 

The theory of pollution control measure is based on the idea that 

pollution of a negative externality, which means that the costs of pollution 

are borne by society as a whole, rather than by the polluter. A market 

failure is the situation, where the true costs of pollution not reflected in the 

price of goods and services that create pollution. As a result, there is a 

tendency of firms and individuals to pollute more than is socially optimal.  

To address this problem, pollution control measures aim to internalize the 

external costs of pollution, by making polluters pay for the harm they 

cause to the environment and public health. The theory of pollution 

control measures based on the idea that pollution can have negative 

impacts on human health and the environment, and those measures taken 

to mitigate these impacts. The theory recognizes that pollution is often the 

result of industrial and economic activities, but also acknowledges that 

pollution can be caused by a wide range of sources, including 

transportation, agriculture, and residential activities. Pollution control 

measures divided into three main categories: 

1. Source control measures: These m easures aim to reduce the 

amount of pollution generated at the source. This achieved through a 

range of techniques, such as improving industrial processes, using 

cleaner fuels, and adopting sustainable farming practices. 

2. End-of-pipe control measures: These m easures focus on 

treating and managing pollution after it generated. This can include 

methods such as wastewater treatment, air filtration, and hazardous 

waste disposal. 

3. Pollution prevention measures: These m easures aim  to 

prevent pollution from occurring in the first place, by reducing the use 

of hazardous materials, minimizing waste, and adopting sustainable 

production and consumption practices. 

The theory of pollution control measures also recognizes that effective 

pollution control requires a multi-disciplinary approach, involving 

collaboration between government, industry, civil society, and individuals. 

It is important to develop policies and regulations that incentivize 

pollution control measures, while also promoting public awareness and 

education about the impacts of pollution and the benefits of pollution 

prevention. This is done through various mechanisms, such as taxes, 

regulations, and market-based instruments. 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 175 

Notes ● Taxes: Pollution taxes aim  to make polluters pay for the 

environmental harm they cause, by imposing a tax on the amount of 

pollution they emit. Tax is designed to reflect the true social cost of 

pollution, and provides an incentive for firms to reduce their pollution 

levels. 

● Regulations: Environm ental regulations set standards for  

pollution that firms allowed to emit, and require them to install 

pollution control technologies to meet these standards. Regulations 

are more prescriptive than taxes, but may also be more expensive to 

implement and enforce. 

● Market-based instruments: This approach uses econom ic 

incentives to encourage pollution control measures. This can include 

measures like emissions trading, pollution taxes or fees, and subsidies 

for pollution prevention technologies.  Market-based instruments say 

cap-and-trade systems, allow firms to buy and sell pollution permits, 

which set a limit on the amount of pollution that emitted in a given 

area. By creating a market for pollution, these systems provide an 

economic incentive for firms to reduce their pollution levels. Pollution 

control measures are actions taken to prevent, reduce, or eliminate 

pollution in the environment. There are several theories that underpin 

the development and implementation of pollution control measures, 

including: 

● Polluter Pays Principle: This principle asserts that those 

who are the cause of pollution should bear the cost of cleaning it up. 

This can incentivize polluters to adopt pollution prevention measures, 

and can help to ensure that the costs of pollution are not borne by the 

public or the environment. 

● Precautionary Principle: This pr inciple holds that in 

situations where there is scientific uncertainty about the potential 

environmental or health impacts of a given activity, precautionary 

measures taken to prevent harm. This can include measures such as 

reducing or eliminating the use of certain chemicals or technologies, 

or implementing pollution control measures even in the absence of 

conclusive evidence of harm. 

● Command and Control Regulation: This approach relies on 

government regulations to set standards and enforce compliance with 

pollution control measures. This can include measures such as 
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emissions limits, technology requirements, and pollution monitoring 

and reporting. 

● Integrated Pollution Prevention and Control: This approach 

aims to address pollution comprehensively, by considering the full 

range of potential environmental impacts of a given activity, and 

identifying opportunities for pollution prevention at every stage of the 

process. 

In addition to these economic mechanisms, pollution control 

measures can also involve technological and behavioral solutions. 

Technological solutions include pollution control equipment, such as 

scrubbers and filters, which installed to reduce emissions. Behavioral 

solutions include public education and awareness campaigns, which can 

encourage individuals to reduce their own pollution levels through actions 

such as carpooling and using energy-efficient appliances. These theories 

and approaches used in combination to develop effective pollution control 

measures that are tailored to the specific context and challenges of a given 

situation. By adopting a comprehensive and evidence-based approach to 

pollution prevention, we can help to protect public health and the 

environment for future generations. The theory of pollution control 

measures is based on the idea that by internalizing the external costs of 

pollution, we can create a more sustainable and equitable economy, where 

firms and individuals are incentivized to reduce their environmental 

impacts. By combining economic, technological, and behavioral solutions, 

we can create a comprehensive approach to pollution control that 

addresses the root causes of environmental harm. 

4.1.6: Models of Pollution Prevention  

Here are some examples of pollution prevention models: 

1. Source Reduction: This m odel focuses on reducing the 

amount of waste and pollution generated at the source, by optimizing 

processes and minimizing the use of raw materials, energy, and water. 

This can include measures such as process redesign, material 

substitution, and equipment upgrades. 

2. Life Cycle Assessment (LCA): This model considers the 

environmental impacts of a product or process across its entire life 

cycle, from raw material extraction to disposal. By identifying the key 

stages where pollution occurs, LCA can help inform decisions about 

how to reduce environmental impacts. 
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designing products and processes that are environmentally sustainable 

from the outset. This can include using eco-friendly materials, 

designing products for disassembly and recycling, and minimizing 

energy and resource use. 

4. Cleaner Production: This m odel aim s to increase efficiency 

and reduce waste in production processes, through measures such as 

process optimization, equipment upgrades, and waste reduction. 

Cleaner production can help to reduce both pollution and production 

costs. 

5. Extended Producer Responsibility (EPR): This m odel holds 

producers responsible for the environmental impacts of their products 

throughout their entire life cycle, including disposal. This can 

incentivize producers to design more environmentally friendly 

products, and to take responsibility for their end-of-life management. 

6. Circular Economy: This m odel aim s to reduce w aste and 

pollution by keeping materials in use for as long as possible, through 

measures such as recycling, repair, and remanufacturing. By closing the 

loop on resource use, the circular economy can help to reduce the 

environmental impacts of production and consumption. 

These are just a few examples of the models that used to prevent 

pollution. Depending on the specific context, different models may be 

more or less appropriate, and it is important to consider the unique 

challenges and opportunities of each situation when developing pollution 

prevention strategies. 

4.1.7: Pollution Control Measures and its Impact 

Pollution control measures are actions taken to reduce or eliminate the 

release of pollutants into the environment. These measures implemented 

at various stages of production and consumption, from raw material 

extraction to waste disposal. Some common pollution control measures 

include: 

a) Air pollution control: This involves using technologies like 

filters and scrubbers to remove pollutants from industrial emissions. 

b) Water pollution control: This includes treating w astewater 

before it released into water bodies, and regulating the use of 

chemicals near water sources. 
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c) Solid waste management: This involves reducing the 

amount of waste produced and recycling as much as possible, as well 

as safe disposal of hazardous waste. 

d) Noise pollution control: This includes implem enting noise 

barriers, sound-absorbing materials, and regulating noise levels in 

residential and commercial areas. 

e) Energy conservation: This involves reducing energy 

consumption and increasing the use of renewable energy sources, 

such as wind and solar power. 

f) Green transportation: This involves prom oting public 

transportation and electric vehicles to reduce emissions from 

transportation. 

g) Sustainable agriculture: This involves reducing the use of 

pesticides and fertilizers, and promoting organic farming practices. 

The impact of pollution control measures can be significant, with a 

range of positive effects on human health, the environment, and the 

economy. Some of the impacts of pollution control measures include: 

a) Improved public health: Pollution control m easures can 

reduce exposure to harmful pollutants, leading to a reduction in 

respiratory problems, cancer, and other health issues. This can lead 

to improved public health and a higher quality of life. 

b) Reduced environmental damage: Pollution control 

measures can help reduce the damage caused by pollution to the 

environment, including soil, water, and air. This can preserve 

natural habitats, protect wildlife, and help to ensure a sustainable 

future. 

c) Increased economic productivity: Pollution control 

measures can increase economic productivity by promoting cleaner 

and more efficient production processes. This can lead to cost 

savings, improved product quality, and increased competitiveness. 

d) Increased innovation: Pollution control m easures can 

promote innovation in technologies and practices that reduce 

pollution. This can lead to the development of new and more 

efficient technologies, creating new markets and opportunities. 
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control measures can help ensure that the burden of pollution is not 

borne disproportionately by disadvantaged communities. This can 

help to promote social and environmental justice and reduce 

inequality. 

Overall, the impact of pollution control measures can be significant, 

with positive effects on public health, the environment, the economy, and 

social justice. By implementing pollution control measures, we can help 

ensure a cleaner, healthier, and more sustainable future for all. 

4.1.8: Status of Pollution Control in India 

India faces significant pollution challenges across multiple sectors, 

including air, water, and soil pollution. The status of pollution control in 

India is a complex issue, with progress made in some areas, while others 

remain a challenge. Here are some key points about the status of pollution 

control in India: 

1. Air Pollution: Air  pollution rem ains a m ajor  concern in 

many parts of India. The country has some of the world's most 

polluted cities, with high levels of particulate matter and other 

pollutants. The Indian government has implemented several 

initiatives to address air pollution, such as the National Clean Air 

Programme (NCAP) and the implementation of BS VI emission 

standards for vehicles. However, the effectiveness of these initiatives 

remains the same.  

2. Water Pollution: W ater  pollution is also a significant issue 

in India, with many rivers, lakes, and groundwater sources 

contaminated by industrial, agricultural, and domestic waste. The 

government has implemented several policies and initiatives to 

address water pollution, such as the National River Conservation Plan 

and the Swachh Bharat Abhiyan. However, the implementation and 

enforcement of these initiatives remain a challenge. 

3. Waste Management: W aste m anagem ent is another 

significant challenge in India, with inadequate infrastructure and poor 

waste management practices leading to high levels of waste pollution. 

The government has implemented the Swachh Bharat Abhiyan to 

address waste management, but progress has been slow. 
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4. Renewable Energy: India has m ade significant progress in 

the adoption of renewable energy sources, such as solar and wind 

power, as a means of reducing pollution from fossil fuels. The country 

has set ambitious targets for renewable energy adoption, but 

challenges remain in terms of financing and infrastructure. 

5. Legal and Regulatory Framework: India has a robust legal 

and regulatory framework for pollution control, with several laws and 

regulations in place to address pollution across various sectors. 

However, enforcement of these laws and regulations remains a 

challenge, with limited resources and inadequate implementation and 

monitoring mechanisms. 

Overall, the status of pollution control in India is a complex issue, 

with progress made in some areas, while others remain a challenge. The 

government's efforts to address pollution control are commendable, but 

more needs done to ensure effective implementation and enforcement of 

policies and initiatives. 

4.1.9: Prevention, Control and abatement of Pollution 

Prevention, control, and abatement are three key strategies for 

addressing pollution. Here is a brief overview of each of these strategies: 

(a) Prevention: Prevention is the m ost effective strategy for  

addressing pollution. This involves taking steps to prevent pollution 

from occurring in the first place. Examples of prevention strategies 

include using cleaner production processes, promoting sustainable 

practices, and reducing waste and emissions.Prevention is the most 

effective strategy for reducing pollution. This involves identifying and 

addressing pollution sources before they occur. Prevention measures 

can include using cleaner production processes, reducing waste 

generation, and promoting sustainable practices. For example, 

preventing pollution from agricultural sources can involve reducing 

the use of chemical fertilizers, promoting organic farming practices, 

and minimizing water use. 

(b) Control: Control m easures involve treating or  cleaning up 

pollution once it released into the environment. Control measures 

include using pollution control technologies, such as filters and 

scrubbers, to remove pollutants from industrial emissions, or using 

wastewater treatment plants to remove pollutants from 
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released into the environment. Control measures can include the use 

of pollution control technologies such as filters, scrubbers, and 

catalytic converters. For example, controlling air pollution can involve 

the use of technologies that reduce emissions from industrial sources, 

power plants, and vehicles. 

(c) Abatement: Abatement strategies involve reducing or 

mitigating the harmful effects of pollution. For example, planting 

trees and other vegetation can help to absorb pollutants from the air, 

while restoring wetlands and other natural habitats can help to filter 

pollutants from water. Abatement strategies also include 

implementing public health measures, such as providing clean 

drinking water and promoting healthy lifestyle choices.Abatement 

measures involve cleaning up pollution that released into the 

environment. Abatement measures can include the removal of 

pollutants from water and soil or the cleanup of contaminated sites. 

For example, abatement measures for water pollution can involve the 

use of technologies such as sedimentation and filtration to remove 

pollutants from water sources. 

The overall prevention is the most effective strategy for addressing 

pollution. By taking steps to prevent pollution from occurring in the first 

place, we can reduce the need for control and abatement measures. 

However, when pollution does occur, control and abatement measures can 

help to minimize the harmful effects of pollution on human health and the 

environment.Overall, prevention, control, and abatement strategies are 

important for addressing pollution across various sectors. By adopting 

these strategies, we can minimize the negative impacts of pollution on 

human health, the environment, and the economy, and promote a cleaner, 

healthier, and more sustainable future for all. 

4.1.10: Choice of Policy Instruments in developing countries on 

pollution control 

Developing countries face unique challenges in choosing policy 

instruments for pollution control, given their resource constraints, 

institutional capacity, and developmental priorities. Developing countries 

face unique challenges when it comes to choosing policy instruments for 

pollution control. These challenges can include limited financial and 

technical resources, weak institutional capacity, and competing priorities. 
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Here are some of the policy instruments that developing countries may 

consider when choosing pollution control measures:  

a) Command and Control Regulations: Command and control 

regulations set specific pollution standards for industries and other 

sources and require them to comply with these standards. While 

these regulations can be effective in reducing pollution, they can also 

be expensive to implement and enforce, and may lead to a lack of 

innovation among industries.  Command and control regulations are 

mandatory rules and standards that specify pollution reduction 

requirements. This approach can be effective in setting minimum 

pollution reduction targets and ensuring compliance. However, it 

can be challenging to implement in developing countries due to 

limited resources and weak institutional capacity. 

b) Economic instruments: Econom ic instrum ents are policy 

tools that use market mechanisms to incentivize pollution reduction. 

These can include pollution taxes, emissions trading schemes, and 

subsidies for cleaner technologies. Economic instruments can be 

effective in promoting innovation and creating market incentives for 

pollution reduction. However, they can be challenging to implement 

in developing countries due to limited financial resources and weak 

regulatory capacity. 

c) Market-Based Instruments: Market-based instruments aim to 

create market incentives for pollution reduction by imposing charges 

or taxes on pollution, or by creating a market for pollution permits. 

These instruments can be effective in promoting pollution reduction 

at lower costs than command and control regulations. However, 

their implementation may require significant institutional capacity 

and expertise, which may be lacking in developing countries. 

d) Voluntary Agreements/Approaches: Voluntary agreements 

involve a partnership between governments and industries or other 

stakeholders, where the stakeholders voluntarily commit to reducing 

pollution or adopting cleaner production practices. While voluntary 

agreements can be a cost-effective and flexible approach to pollution 

control, their effectiveness may depend on the willingness of 

stakeholders to participate and comply with the 

agreement.Voluntary approaches are non-binding agreements 

between industry and government or between industry and civil 
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pollution reduction targets, environmental management systems, 

and self-regulation by industry. Voluntary approaches can be 

effective in promoting stakeholder engagement and reducing 

regulatory burden. However, they can be less effective than 

mandatory regulations in ensuring compliance. 

e) Subsidies and Incentives: Subsidies and incentives used to 

promote the adoption of cleaner technologies or practices, or to 

encourage industries to adopt more environmentally friendly 

practices. These instruments can be particularly useful in promoting 

the adoption of cleaner technologies among small and medium-sized 

enterprises, which may not have the resources to adopt these 

technologies on their own. 

f) Information-Based Instruments and awareness 

campaigns: Inform ation-based instruments aim to provide 

information on pollution levels and the impact of pollution on 

human health and the environment. These instruments can include 

public disclosure of pollution data, public education campaigns, and 

labeling of products based on their environmental impact. While 

information-based instruments may not directly reduce pollution, 

they can increase public awareness and encourage demand for 

environmentally friendly products and practices.  Information and 

awareness campaigns can be an effective tool for promoting behavior 

change and pollution reduction. These campaigns can include public 

education initiatives, public disclosure of environmental 

performance data, and labeling schemes for products. Information 

and awareness campaigns can be relatively inexpensive and can be 

effective in raising public awareness of environmental issues. 

However, they may not be effective in changing behavior or 

achieving pollution reduction targets without complementary policy 

instruments. 

Overall, developing countries may need to choose a combination of 

policy instruments tailored to their unique circumstances and priorities to 

control pollution. It is essential to consider the potential benefits and 

challenges of each instrument and carefully evaluate the most appropriate 

combination of instruments for the given context.  The choice of policy 

instruments for pollution control in developing countries will depend on 

several factors, including the specific pollution challenges, institutional 
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capacity, and resource constraints. Developing countries may need to 

adopt a mix of policy instruments that are appropriate for their specific 

contexts and that can effectively address their pollution challenges. 

4.1.11: Environmental Law on Pollution Control 

(b) Compositions 

 Environmental law refers to a set of laws, regulations, and policies 

that aimed at protecting the natural environment and preventing harm to 

human health from environmental pollution and degradation. Here are 

some key components of environmental law: 

● Regulatory framework: Environm ental law  includes a 

regulatory framework that sets standards for environmental quality 

and outlines the process for obtaining permits and licenses for 

activities that may affect the environment. 

● Pollution control: Environm ental law  also includes 

regulations and guidelines aimed at controlling pollution from various 

sources, such as industrial facilities, vehicles, and agricultural 

operations. 

● Resource management: Environm ental law  includes 

provisions for managing natural resources such as water, air, and 

wildlife, and for conserving biodiversity. 

● Liability and enforcement: Environm ental law  establishes 

liability for environmental harm and provides for enforcement 

mechanisms to ensure compliance with environmental regulations. 

● Environmental impact assessments: Environm ental law 

requires that the potential environmental impacts of proposed 

projects evaluated before they approved, and that measures to 

mitigate any negative impacts. 

● International cooperation: Environm ental law  includes 

agreements and treaties that promote international cooperation in 

addressing global environmental challenges such as climate change 

and biodiversity loss. 

(b) Types  

 There are several types of environmental law, each with its own 

focus and objectives. Here are some of the most common types of 

environmental law: 
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protecting the environment and preserving natural resources by 

controlling pollution, regulating the use of hazardous materials, and 

setting environmental standards. 

2. Land Use Laws: These law s govern the use of land and 

natural resources, including zoning regulations, permitting 

requirements, and environmental impact assessments. 

3. Natural Resource Laws: These law s regulate the use and 

management of natural resources, such as forests, waterways, and 

wildlife, and promote conservation efforts. 

4. Climate Change Laws: These law s focus on addressing the 

impacts of climate change, including reducing greenhouse gas 

emissions, promoting renewable energy sources, and adapting to the 

changing climate. 

5. International Environmental Laws: These law s govern the 

actions of countries in relation to global environmental challenges, 

such as climate change, biodiversity loss, and the protection of the 

oceans. 

6. Environmental Justice Laws: These laws aim  to address 

disproportionate environmental impacts on low-income communities 

and people of color, and promote equal access to environmental 

protection and resources. 

7. Corporate Environmental Laws: These law s regulate the 

environmental practices of businesses and industries, including 

requirements for environmental impact assessments, waste 

management, and pollution prevention. 

All these different types of environmental law work together to protect 

the environment and promote sustainable development, while also 

ensuring that economic activities conducted in an environmentally 

responsible manner 

(c) Roles 

Environmental law plays a critical role in regulating pollution and 

promoting pollution control measures. Environmental law refers to a set 

of laws and regulations that aimed at protecting the environment, 

including laws related to pollution control.  Environmental law plays a 

crucial role in regulating pollution control activities and ensuring that 
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individuals and organizations comply with regulations and standards. 

Here are some examples of environmental laws that address pollution 

control: 

a) The Clean Air Act: The Clean Air  Act is a federal law  in the 

United States that regulates air pollution from stationary and mobile 

sources. It requires the use of pollution control technologies and sets 

limits on the amount of pollutants that released into the air. 

b) The Clean Water Act: The Clean W ater  Act is a federal law 

in the United States that regulates water pollution. It requires the 

use of pollution control technologies and sets limits on the amount 

of pollutants that discharged into waterways. 

c) The Resource Conservation and Recovery Act: The 

Resource Conservation and Recovery Act is a federal law in the 

United States that regulates hazardous waste. It requires the safe 

handling, storage, and disposal of hazardous waste to prevent 

pollution. 

d) The Environmental Protection Act: The Environm ental 

Protection Act is a federal law in India that aims to protect and 

improve the quality of the environment. It includes provisions on 

pollution prevention and control, environmental impact 

assessments, and the regulation of hazardous substances. 

e) The Water (Prevention and Control of Pollution) Act: The 

Water (Prevention and Control of Pollution) Act is a federal law in 

India that regulates water pollution. It requires the use of pollution 

control technologies and sets limits on the amount of pollutants that 

discharged into waterways. 

(d) Key Factors 

 Here are some of the key aspects of environmental law related to 

pollution control: 

a) Standards and regulations: Environm ental law  sets 

standards and regulations for different types of pollutants, such as air, 

water, and soil pollutants. These standards and regulations designed 

to limit the amount of pollution that can be released into the 

environment and to ensure that pollution control measures are in 

place. 
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out procedures for ensuring compliance with pollution control 

regulations and for enforcing those regulations. This can include fines, 

penalties, and other sanctions for non-compliance. 

c) Liability and compensation: Environm ental law  m ay also 

establish liability and compensation mechanisms for damage caused 

by pollution. This can include liability for the costs of pollution 

cleanup, compensation for damages to natural resources, and 

compensation for harm to human health. 

d) International agreements and treaties: International 

environmental law also plays a critical role in promoting pollution 

control measures. International agreements and treaties, such as the 

Paris Agreement on climate change and the Stockholm Convention on 

persistent organic pollutants, provide a framework for global 

cooperation on pollution control measures. 

The overall environmental law is an important tool for promoting 

pollution control measures and ensuring that polluters held accountable 

for the damage they cause to the environment and human health. 

Environmental law can help to create a regulatory framework that 

incentivizes pollution reduction and promotes sustainable 

development.Environmental laws on pollution control provide a 

framework for regulating pollution control activities and ensuring that 

individuals and organizations comply with regulations and standards. 

These laws are essential for protecting human health and the 

environment, promoting sustainable development, and achieving a 

cleaner, healthier future for all. 

(e) Outcome  

 The outcome of environmental law seen in several areas, including: 

1. Environmental Protection: One of the pr im ary outcomes of 

environmental law is the protection of the environment and natural 

resources. By regulating activities that have the potential to harm the 

environment and setting standards for pollution control, 

environmental law helps to reduce the negative impacts of human 

activity on the natural world. 

2. Public Health: Environmental: law also plays an important 

role in protecting public health. By regulating exposure to hazardous 
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substances and controlling pollution, environmental law helps to 

reduce the risk of health problems associated with environmental 

degradation. 

3. Sustainable Development: Environm ental law  can also 

promote sustainable development by encouraging economic 

activities that are environmentally responsible and promoting the 

conservation of natural resources. 

4. Accountability: Environm ental law establishes a 

framework for accountability by creating liability for environmental 

harm and providing enforcement mechanisms to ensure compliance 

with environmental regulations. 

5. International Cooperation: Environm ental law  also 

promotes international cooperation by providing a platform for 

countries to work together to address global environmental 

challenges, such as climate change and biodiversity loss. 

The outcome of environmental law is the protection of the natural 

world and human health, while also promoting sustainable development 

and ensuring that economic activities conducted in an environmentally 

responsible manner. 

4.1.12: Pollution Control and Sustainable Development 

Pollution control is an essential component of environmental law, and 

it plays an important role in promoting sustainable development. By 

reducing pollution and environmental degradation, pollution control 

measures help to ensure that economic development is sustainable and 

that future generations will have access to the natural resources they need 

to thrive.Pollution control measures have a significant impact on 

sustainable development. Here are some ways in which pollution control 

measures can positively affect sustainable development: 

● Resource Conservation: Pollution control m easures often 

involve reducing the use of natural resources, such as energy and 

water, which helps to conserve these resources for future 

generations. By reducing the amount of resources needed to produce 

goods and services, pollution control measures promote sustainable 

development by ensuring that future generations will have access to 

the resources they need to thrive. 
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involve promoting renewable energy sources, such as wind and solar 

power, which can reduce reliance on fossil fuels and promote 

sustainable development. By investing in renewable energy sources, 

pollution control measures promote a cleaner and more sustainable 

energy future.   

● Waste Management: Proper  w aste m anagem ent is an 

important aspect of pollution control and it also help to promote 

sustainable development by reducing the amount of waste that is 

sent to landfills and promoting recycling and reuse. By reducing 

waste and promoting resource recovery, pollution control measures 

can help to conserve natural resources and reduce the 

environmental impact of waste disposal.   

● Sustainable Agriculture: Pollution control m easures can 

also promote sustainable agriculture by reducing the use of 

pesticides and other chemicals that can harm the environment and 

promoting sustainable farming practices that conserve soil and 

water resources. By promoting sustainable agriculture, pollution 

control measures can help to ensure that future generations will 

have access to healthy and nutritious food. 

● Environmental Impact Assessments: Environm ental 

impact assessments are a key tool for pollution control and can help 

to ensure that new development projects are sustainable by 

assessing their potential impacts on the environment and identifying 

measures to mitigate those impacts. By promoting sustainable 

development, pollution control measures can help to ensure that 

economic development balanced with environmental protection.   

The overall pollution control measures are essential for promoting 

sustainable development by reducing pollution and environmental 

degradation and conserving natural resources for future generations. By 

promoting a cleaner and more sustainable environment, pollution control 

measures can help to ensure that future generations will have access to the 

resources they need to thrive.  The pollution control measures play a 

critical role in promoting sustainable development by protecting the 

environment, conserving natural resources, protecting public health, 

promoting sustainable agriculture, and fostering international 

cooperation. By promoting a cleaner and more sustainable environment, 
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pollution control measures ensure that economic development is 

sustainable for present and future generations. 

(b) Indicators of Sustainable Development 

Indicators of sustainable development on the environment are 

measurements that used to assess the extent to which human activities are 

affecting the natural environment and the progress towards achieving 

sustainable development. Various indicators that used to assess 

sustainable development on the environment. Some of the key indicators 

include: 

● Carbon footprint: is the am ount of greenhouse gases, 

primarily carbon dioxide that produced by human activities such as 

burning fossil fuels, deforestation, and industrial processes. These 

measures the total amount of greenhouse gases (GHGs) emitted 

directly or indirectly by human activities. A decrease in carbon 

footprint indicates progress towards sustainable development. 

● Biodiversity: Biodiversity is the var iety of life on Earth, 

including the diversity of species, ecosystems, and genetic variation 

within species. A decline in biodiversity can be an indicator of 

unsustainable development. This measures the diversity of plant and 

animal species in a particular ecosystem and their contribution to the 

ecosystem services. 

● Water quality: The quality of w ater  in r ivers, lakes, and 

other bodies of water can be an indicator of the health of the 

environment. Contamination by pollutants such as pesticides, 

chemicals, and untreated sewage can be a sign of unsustainable 

development.  This measures the level of pollution in surface and 

ground water sources and their impact on human health and aquatic 

life. 

● Waste generation: The am ount of w aste generated by 

human activities is another indicator of sustainability. Decreasing 

waste generation, increasing recycling and composting, and 

minimizing the use of landfills are all-important goals for sustainable 

development. This measures the amount of waste generated by 

human activities and how it is disposed of, recycled, or reused. 

● Ecological footprint: This m easures the im pact of hum an 

activities on natural resources and ecosystems in terms of the land, 
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economic activity. 

● Energy efficiency and renew able energy: This m easures the 

use of energy-efficient technologies and renewable energy sources 

such as wind, solar, and hydroelectric power to reduce greenhouse gas 

emissions and mitigate the impact of climate change.  The efficient 

use of energy is essential for sustainable development. This includes 

increasing the use of renewable energy sources such as solar and wind 

power, reducing energy consumption through conservation and 

efficiency measures, and improving the efficiency of transportation 

systems. 

● Land use: The w ay land used and m anaged can have a 

significant impact on the environment. Sustainable land use practices 

include protecting forests, conserving wildlife habitats, and promoting 

sustainable agriculture.  This measures the extent to which human 

activities have altered natural ecosystems through activities such as 

deforestation, urbanization, and agricultural practices. 

● Air quality: The quality of the air  we breathe can also be an 

indicator of sustainable development. Poor air quality can lead to 

health problems and caused by emissions from vehicles, industrial 

processes, and other sources.  This measures the level of air pollution 

caused by human activities and its impact on human health and the 

environment. 

These are just a few of the indicators that used to assess sustainable 

development on the environment. Other indicators may include soil 

quality, ecosystem services, and the use of non-renewable resources. 

4.1.13: Example of Pollution Control  

Pollution Control in Delhi, India 

 Delhi, the capital city of India, has been facing a severe pollution 

problem for several years now. The air quality in the city consistently 

ranked among the worst in the world, with high levels of particulate 

matter (PM 2.5) and other pollutants. The pollution mainly caused by 

vehicular emissions, industrial activities, and construction activities. 

(c) Steps taken to control pollution: 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 192 

Notes 
1. Odd-Even Scheme: The Delhi governm ent im plemented the 

odd-even scheme in 2016, which allowed vehicles with odd-numbered 

license plates to ply on the roads on odd-numbered days, and those 

with even-numbered license plates on even-numbered days. This done 

to reduce the number of vehicles on the road and thus reduce 

pollution levels. 

2. Ban on diesel vehicles: The Delhi governm ent also imposed 

a ban on the registration of diesel vehicles with an engine capacity of 

more than 2000cc. This done to reduce the emission of particulate 

matter and other pollutants from diesel vehicles. 

3. Switch to CNG: The Delhi governm ent also m andated that 

all public transport vehicles, including buses, taxis, and auto-

rickshaws, switch to compressed natural gas (CNG) as a fuel. CNG is a 

cleaner fuel than diesel and petrol and produces less pollution. 

4. Shutting down of polluting industries: The Delhi 

government also shut down a large number of polluting industries in 

and around the city. These industries were found to be emitting high 

levels of pollutants and were causing significant harm to the 

environment. 

5. Plantation of trees: The Delhi governm ent also launched a 

massive plantation drive to increase the green cover in the city. Trees 

absorb pollutants from the air and help in reducing pollution levels. 

(d) Results 

The steps taken by the Delhi government to control pollution have 

shown some positive results. According to a report by the Central 

Pollution Control Board, the overall air quality index (AQI) in Delhi 

improved from 344 in 2016 to 319 in 2017. The AQI further improved to 

308 in 2018 and 275 in 2019. However, the air quality is still far from 

satisfactory, and done to control pollution in the city. 

4.1.14: Conclusion 

The pollution problem in Delhi is a complex issue that requires 

sustained efforts from the government, industry, and citizens. The steps 

taken by the Delhi government to control pollution have shown some 

positive results, but more needs done to improve the air quality in the city. 

The government needs to come up with more innovative and effective 
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reducing their carbon footprint and contributing to a cleaner environment. 

Model Questions 

1. What are the major sources of air pollution, and how they be 

controlled? 

2. How can we reduce the amount of plastic waste in the 

environment? 

3. What are the impacts of water pollution, and said the measures 

taken to prevent it? 

4. How can we promote sustainable transportation to reduce 

pollution from vehicles? 

5. What are the most effective methods for controlling industrial 

pollution, and how they implemented? 

6. What role can individuals play in pollution control, and how can 

they be encouraged to take action? 

7. How renewable energy sources be used to reduce reliance on fossil 

fuels and control pollution? 

8. What are the major sources of air pollution, and how they be 

controlled? 

9. How can we reduce the amount of plastic waste in the 

environment? 

10. What are the impacts of water pollution, and state the measures 

taken to prevent it? 

11. How can we promote sustainable transportation to reduce 

pollution from vehicles? 

12. What are the most effective methods for controlling industrial 

pollution, and how they implemented? 

13. What role can individuals play in pollution control, and how can 

they be encouraged to take action? 

14. How renewable energy sources be used to reduce reliance on fossil 

fuels and control pollution? 

15. What are the benefits of implementing pollution control measures, 

and how they be measured? 
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16. How can governments and businesses work together to develop 

effective pollution control policies? 

17. How pollution control integrates into sustainable development 

planning to create long-term solutions? 

18. What are the benefits of implementing pollution control measures, 

and how they be measured? 

19. How can governments and businesses work together to develop 

effective pollution control policies? 

20. How pollution control integrated into sustainable development 

planning to create long-term solutions? 
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4.2.1: Introduction 

Environmental planning is the process of designing and managing 

the physical, social, and economic environment in order to achieve 

sustainable development. It involves the assessment of the environmental 

impact of development activities and the formulation of plans and policies 

to minimize negative impacts and maximize positive ones.Environmental 

planning is the process of identifying, assessing, and managing natural 

and built environments to achieve sustainable development. It involves 

considering the environmental, social, economic, and cultural factors in 

decision-making and developing strategies to enhance the quality of life 

and promote sustainable use of resources. 

Environmental planning aims to balance the needs of society with 

the protection and conservation of natural resources, biodiversity, and 

ecosystems. It involves the development of policies, regulations, and plans 

that guide land use, resource management, and infrastructure 

development. Environmental planning integrates natural resource 

management, land-use planning, and sustainable development to create a 

holistic approach to environmental management. The objective of 

environmental planning is to balance environmental, social, and economic 

concerns to ensure that development activities are sustainable in the long 

term.  Environmental planning considers a broad range of factors, 

including climate change, air and water quality, natural resource 

conservation, biodiversity, energy efficiency, waste management, and 

public health. It also takes into account the needs and aspirations of local 

communities and stakeholders, as well as broader national and global 

environmental goals.  The field of environmental planning includes a 

range of activities, such as conducting environmental impact assessments, 

developing conservation plans for protected areas, promoting sustainable 

transportation, and managing waste and pollution. It requires 

interdisciplinary collaboration among planners, scientists, engineers, 

policymakers, and the public to ensure that decisions based on the best 

available information and meet the needs of all stakeholders. Effective 

environmental planning requires collaboration and cooperation between 

government agencies, private sector organizations, and community 

groups. It involves a range of technical and social skills, including data 

Lesson – 4.2 
Environmental Planning and 

Accounting 
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analysis, spatial planning, stakeholder engagement, and policy 

development   

Environmental accounting is the process of integrating 

environmental factors into the accounting and financial reporting of 

organizations. It involves identifying, measuring, and communicating the 

environmental costs and benefits of business activities to internal and 

external stakeholders. Environmental accounting based on the recognition 

that environmental impacts have economic consequences that can affect 

the long-term financial performance of organizations. By accounting for 

these impacts, organizations can better understand their environmental 

footprint; identify opportunities for cost savings and efficiency 

improvements, and informed decisions about resource use and 

investment. Environmental accounting is a field that focuses on measuring 

and managing the environmental performance of organizations. It 

involves the identification, measurement, and analysis of the 

environmental costs and benefits associated with the production and 

consumption of goods and services. 

Environmental accounting aims to provide a comprehensive 

understanding of the impact of business activities on the environment, 

and to help organizations make informed decisions about environmental 

management. It involves integrating environmental considerations into 

traditional accounting methods, such as cost-benefit analysis and financial 

reporting, to provide a more complete picture of the costs and benefits of 

different activities. Environmental accounting covers a wide range of 

issues, including energy use, greenhouse gas emissions, water use, waste 

management, and biodiversity conservation. It can help organizations 

identify areas where they can improve their environmental performance, 

reduce costs, and enhance their reputation. There are several different 

approaches to environmental accounting, including physical units 

accounting, monetary valuation accounting, and sustainability accounting. 

Physical units accounting measures the physical flows of materials and 

energy in and out of an organization, while monetary valuation accounting 

assigns a monetary value to environmental impacts. Sustainability 

accounting takes a broader approach and considers social and economic 

factors in addition to environmental impacts. 
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Environmental planning is the process of identifying, assessing, 

and managing natural and built environments to achieve sustainable 

development. It involves considering the environmental, social, economic, 

and cultural factors in decision-making and developing strategies to 

enhance the quality of life and promote sustainable use of resources. 

Environmental planning aims to balance the needs of society with the 

protection and conservation of natural resources, biodiversity, and 

ecosystems. It involves the development of policies, regulations, and plans 

that guide land use, resource management, and infrastructure 

development. Environmental planning can help organizations identify 

environmental risks and opportunities and develop strategies to address 

them. Environmental accounting, on the other hand, involves the 

identification, measurement, and analysis of the environmental costs and 

benefits associated with the production and consumption of goods and 

services. It provides a comprehensive understanding of the impact of 

business activities on the environment and can help organizations make 

informed decisions about environmental management. Environmental 

accounting can help organizations identify the costs and benefits of 

different environmental initiatives and prioritize investments in 

environmental management. It can also provide information about the 

environmental performance of an organization, which used for reporting 

to stakeholders and for regulatory compliance.  Environmental planning 

and accounting are closely related fields that both aim to promote 

sustainable development and enhance environmental performance. 

Environmental planning involves the development of policies, regulations, 

and plans to manage natural and built environments in a sustainable way. 

This includes considering the environmental, social, economic, and 

cultural factors in decision-making and developing strategies to enhance 

the quality of life and promote sustainable use of resources.  

Environmental accounting, on the other hand, focuses on measuring and 

managing the environmental performance of organizations. It involves 

identifying, measuring, and analyzing the environmental costs and 

benefits associated with the production and consumption of goods and 

services. This information can be used to help organizations make 

informed decisions about environmental management and to promote 

sustainable business practices. There are several ways in which 

environmental planning and accounting can work together to promote 

sustainability. For example: 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 198 

Notes 
Environmental accounting can provide important information to 

support environmental planning by identifying areas where environmental 

impacts are greatest and where interventions needed. Environmental 

planning can help to shape the context in which environmental accounting 

takes place by setting policies and regulations that promote sustainability 

and encourage organizations to report on their environmental 

performance. Environmental accounting used to monitor and evaluate the 

effectiveness of environmental planning policies and interventions, and to 

identify areas where adjustments needed. The overall, environmental 

planning and accounting are complementary fields that can work together 

to promote sustainable development and enhance environmental 

performance at the organizational and societal level. By integrating 

environmental considerations into planning and accounting processes, 

organizations and policymakers can work towards a more sustainable 

future. 

Environmental planning and accounting are closely related fields 

that both aim to promote sustainable development and improve the 

environmental performance of organizations. Environmental planning 

involves the development of policies, regulations, and plans to guide land 

use, resource management, and infrastructure development. It requires 

considering environmental, social, economic, and cultural factors in 

decision-making and developing strategies to enhance the quality of life 

and promote sustainable use of resources. Environmental planning can 

help organizations identify environmental risks and opportunities and 

develop strategies to mitigate those risks and take advantage of those 

opportunities. Environmental accounting, on the other hand, involves the 

identification, measurement, and analysis of the environmental costs and 

benefits associated with the production and consumption of goods and 

services. It provides a comprehensive understanding of the impact of 

business activities on the environment and can help organizations make 

informed decisions about environmental management. Environmental 

accounting can help organizations identify the costs and benefits of 

different environmental initiatives and prioritize investments in 

environmental management.  

Together, environmental planning and accounting can help 

organizations develop and implement effective environmental 

management strategies. Environmental planning can provide a framework 

for identifying environmental risks and opportunities and developing 
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the information needed to measure the effectiveness of those strategies 

and make informed decisions about future investments in environmental 

management. By integrating environmental planning and accounting, 

organizations can develop a more comprehensive and effective approach 

to environmental management and contribute to sustainable 

development. 

4.2.3: Objectives of Environmental Planning and 

Accounting  

 The objectives of environmental planning and accounting are as 

follows: 

1. To promote sustainable development of environmental planning and 

accounting by balancing economic growth, social well-being, and 

environmental protection. It involves the development of policies, 

regulations, and plans that guide land use, resource management, and 

infrastructure development. 

2. To identify and assess environmental risks and opportunities 

associated with the production and consumption of goods and 

services. This information used to develop strategies to mitigate 

environmental risks and take advantage of opportunities for 

sustainable development. 

3. To improve environmental performance of environmental planning 

and accounting of organizations by providing information about the 

environmental impact of their activities. This information used to 

identify areas where environmental performance can be improved and 

to develop strategies to reduce environmental impacts. 

4. To promote transparency and accountability can help organizations to 

be more transparent and accountable by providing information about 

their environmental performance to stakeholders, including investors, 

customers, employees, and regulators. This information used for 

reporting, decision-making, and regulatory compliance. 

5. To support policy development and implementation of environmental 

planning and accounting provide valuable information to 

policymakers and regulators to develop and implement effective 

environmental policies and regulations. This can help to promote 

sustainable development and protect the environment. 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 200 

Notes 
The objectives of environmental planning and accounting are to 

promote sustainable development and improve the environmental 

performance of organizations. More specifically, these objectives include: 

(a) Environmental Planning 

● Identifying and assessing environmental risks and opportunities 

associated with business activities. 

● Developing policies, regulations, and plans to guide land use, 

resource management, and infrastructure development. 

● Balancing the needs of society with the protection and conservation 

of natural resources, biodiversity, and ecosystems. 

● Enhancing the quality of life and promoting sustainable use of 

resources. 

● Fostering interdisciplinary collaboration among planners, scientists, 

engineers, policymakers, and the public to ensure that decisions 

based on the best available information and meet the needs of all 

stakeholders. 

● Contributing to the achievement of sustainable development goals, 

such as reducing greenhouse gas emissions, conserving natural 

resources, and enhancing social equity. 

(b) Environmental Accounting 

● Identifying, measuring, and analyzing the environmental costs and 

benefits associated with the production and consumption of goods 

and services. 

● Providing a comprehensive understanding of the impact of business 

activities on the environment. 

● Supporting informed decision-making about environmental 

management and investment. 

● Enhancing the transparency and accountability of environmental 

reporting to stakeholders. 

● Helping organizations identify environmental risks and opportunities 

and prioritize investments in environmental management. 

● Supporting regulatory compliance and environmental performance 

improvement. 

 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 201 

Notes The overall objectives of environmental planning and accounting are 

to integrate environmental considerations into decision-making processes 

and promote sustainable development. These objectives help 

organizations minimize their negative impacts on the environment, 

improve their environmental performance, and contribute to the 

achievement of global sustainability goals. 

4.2.4: Types of Environmental Planning and Accounting 

Environmental planning and accounting encompass various types and 

approaches, including: 

(a) Types of Environmental Planning: 

1. Land use planning: the identification and m anagem ent of 

land use to protect natural resources, conserve biodiversity, and 

promote sustainable development. 

2. Urban planning: Focuses on designing and m anaging 

urban spaces to enhance quality of life, reduce environmental 

impacts, and promote sustainability. 

3. Resource management planning: it is the sustainable use 

and management of natural resources, such as water, energy, and 

forests. 

4. Infrastructure planning: m eans the developm ent of plans 

and strategies to manage and design infrastructure systems, such as 

transportation, energy, and water supply, to minimize negative 

environmental impacts. 

5. Climate change planning: involves the development of 

strategies to mitigate and adapt to the impacts of climate change, 

such as reducing greenhouse gas emissions and increasing resilience 

to extreme weather events. 

(b) Types of Environmental Accounting: 

1. Corporate Environmental Accounting: it focuses on 

measuring and reporting the environmental performance of an 

organization like greenhouse gas emissions, waste generation, and 

water consumption. 

2. Life Cycle Assessment (LCA): It involves assessing the 

environmental impacts of a product or service throughout its life 

cycle, from raw material extraction to disposal. 
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3. Natural Capital Accounting: leads to m easuring and valuing 

the benefits derived from natural resources, such as ecosystem 

services, to inform decision-making and promote sustainable use. 

4. Environmental Management Accounting: helps to 

incorporating environmental costs and benefits into the decision-

making processes of an organization to promote more sustainable 

practices. 

5. Carbon Accounting: it is m easuring and reporting an 

organization's carbon footprint, which is the total amount of 

greenhouse gas emissions associated with its operations, products, 

and services. 

These are just a few examples of the types of environmental planning 

and accounting that exist. The specific type of planning or accounting used 

will depend on the specific context and goals of the organization or project. 

4.2.5: Need and Scope of Environmental Planning and 

Accounting  

(a) Need  

 Environmental planning and accounting are essential for several 

reasons: 

1. Environmental protection: It helps to protect the 

environment by identifying and addressing environmental risks and 

opportunities associated with business activities. These practices 

enable organizations to minimize their negative impacts on the 

environment and promote sustainability. 

2. Sustainable development: this prom otes sustainable 

development by balancing the needs of society with the protection and 

conservation of natural resources, biodiversity, and ecosystems. These 

practices enable organizations to enhance the quality of life and 

promote sustainable use of resources. 

3. Regulatory compliance: helps organizations com ply w ith 

environmental regulations and laws. By measuring and reporting 

their environmental performance, organizations can demonstrate 

their compliance with environmental regulations and laws and avoid 

fines or penalties. 
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performance by reducing costs associated with environmental 

impacts, such as energy consumption and waste disposal. By 

incorporating environmental costs and benefits into their decision-

making processes, organizations can also identify cost-saving 

opportunities and make more informed investment decisions. 

5. Stakeholder engagement: this provides a platform  for 

stakeholder engagement, allowing organizations to communicate their 

environmental performance to stakeholders such as customers, 

investors, and communities. This enables organizations to build trust 

and strengthen relationships with their stakeholders. 

In summary, environmental planning and accounting are essential for 

organizations to promote sustainable development, protect the 

environment, comply with regulations, improve financial performance, 

and engage with stakeholders. 

(b) Scope 

 The scope of environmental planning and accounting is broad and 

covers various aspects of environmental management. The scope of 

environmental planning includes: 

1. Land use planning: This includes the development of plans 

and policies to manage land use and protect natural resources and 

biodiversity. 

2. Resource management planning: it includes the 

sustainable use and management of natural resources such as water, 

energy, and forests. 

3. Infrastructure planning: it is the developm ent of plans and 

strategies to manage and design infrastructure systems such as 

transportation, energy, and water supply to minimize negative 

environmental impacts. 

4. Climate change planning: it is the development of 

strategies to mitigate and adapt to the impacts of climate change 

such as reducing greenhouse gas emissions and increasing resilience 

to extreme weather events. 

5. Environmental impact assessment: This involves the 

assessment of the potential environmental impacts of proposed 
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projects or activities and the development of strategies to mitigate or 

avoid negative impacts. 

The scope of environmental accounting includes: 

1. Corporate Environmental Accounting: This involves the 

measurement and reporting of environmental performance 

indicators such as greenhouse gas emissions, waste generation, 

and water consumption to internal and external stakeholders. 

2. Life Cycle Assessment: it is assessing the environm ental 

impacts of a product or service throughout its life cycle, from raw 

material extraction to disposal. 

3. Natural Capital Accounting: it is m easuring and valuing 

the benefits derived from natural resources, such as ecosystem 

services, to inform decision-making and promote sustainable use. 

4. Environmental Management Accounting: this is 

incorporating environmental costs and benefits into the decision-

making processes of an organization to promote more sustainable 

practices. 

The scope of environmental planning and accounting is continually 

evolving as organizations and governments become increasingly aware of 

the importance of sustainable development and environmental protection. 

The scope will depend on the specific context and goals of the organization 

or project. 

4.2.6: Impact of Environmental Planning and Accounting 

Environmental planning and accounting can have several positive impacts 

on organizations, the environment and society. They are: 

1. Environmental protection: it can help organizations to 

minimize their negative impacts on the environment and protect 

natural resources, biodiversity and ecosystems. 

2. Improved environmental performance: helps organizations 

to identify and manage their environmental impacts. By measuring 

and reporting their environmental performance, organizations can 

identify areas where improvements can be made and implement 

strategies to minimize their environmental footprint. 
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by balancing the needs of society with the protection and conservation 

of natural resources, biodiversity, and ecosystems. This leads to 

improved social, economic, and environmental outcomes. 

4. Improved resource efficiency: By m easuring and 

monitoring their environmental performance, organizations can 

identify areas where they can improve their resource efficiency, 

reduce waste, and conserve energy and water.  

5. Regulatory compliance: this can help organizations to 

comply with environmental regulations and laws, avoiding fines and 

penalties, and enhancing their reputation.  By measuring and 

reporting their environmental performance, organizations may 

demonstrate their compliance with environmental regulations and 

laws and avoid fines or penalties. 

6. Cost savings: it can help organizations identify 

opportunities to reduce costs associated with waste disposal, energy 

consumption, and resource use. By reducing their environmental 

impacts, organizations may also reduce the costs associated with 

managing those impacts. 

7. Improved financial performance: this can improve financial 

performance by reducing costs associated with environmental 

impacts, such as energy consumption and waste disposal. By 

incorporating environmental costs and benefits into their decision-

making processes, organizations can also identify cost-saving 

opportunities and make more informed investment decisions. 

Environmental planning and accounting can help organizations make 

more informed investment decisions, leading to improved financial 

performance. By incorporating environmental costs and benefits into 

their decision-making processes, organizations can identify 

opportunities for cost savings and revenue generation. 

8. Improved stakeholder engagement: it can improve 

stakeholder engagement by providing a platform for organizations to 

communicate their environmental performance to stakeholders such 

as customers, investors, and communities. This can enhance trust and 

strengthen relationships with stakeholders.  Environmental planning 

and accounting provide a platform for stakeholder engagement, 

allowing organizations to communicate their environmental 
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performance to stakeholders such as customers, investors, and 

communities. This enables organizations to build trust and strengthen 

relationships with their stakeholders. 

4.2.7: Theory of Environmental Planning and Accounting  

The theory of environmental planning and accounting based on the 

concept of sustainable development, which seeks to balance the needs of 

society with the protection and conservation of natural resources, 

biodiversity, and ecosystems. This theory recognizes the economic 

development and environmental protection, which interconnected, and 

both addressed to achieve sustainable development. This aims to integrate 

environmental considerations into decision-making processes by 

measuring and reporting environmental impacts and identifying 

opportunities for improvement. The theory recognizes that environmental 

management is not just about compliance with regulations but also about 

identifying and managing risks and opportunities associated with 

environmental impacts. Environmental planning and accounting guided 

by several theories and concepts. They are: 

1. Sustainability: This is the central concept of environm ental 

planning and accounting. It emphasizes the need to balance 

economic, social, and environmental factors to meet the needs of 

present and future generations. 

2. Environmental Management Systems (EMS): EMS is a 

framework for managing environmental impacts and promoting 

sustainable practices within organizations. EMS based on the Plan-

Do-Check-Act (PDCA) cycle, which involves planning environmental 

objectives and targets, implementing actions to achieve these 

objectives, monitoring progress, and continuously improving 

performance. 

3. Life cycle thinking: This approach considers the 

environmental impacts of a product or service throughout its life 

cycle, from raw material extraction to disposal. By considering the 

full life cycle, organizations can identify opportunities to reduce 

environmental impacts and promote sustainability. 

4. Natural capital: This is recognizing the natural resources 

and ecosystems to provide essential goods and services that are 

critical for human well-being and economic development. By valuing 
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promote sustainable use of resources. 

5. Triple bottom line: This concept recognizes the 

organizations, which considered not only financial performance but 

also social and environmental performance. By considering the triple 

bottom line, organizations can balance economic development with 

social and environmental responsibility. 

6. Precautionary principle: This principle recognizes the 

situations in which there is uncertainty about the potential 

environmental impacts of an activity or product and precautionary 

measures taken to avoid or minimize negative impacts. 

In summary, this theory recognizes the interconnectedness of 

economic development and environmental protection. This theory guided 

by several concepts and principles, including life cycle thinking, natural 

capital, triple bottom line and precautionary principle, which can aim to 

integrate environmental considerations into decision-making processes. 

4.2.8: Models of Environmental Planning and Accounting 

There are various models of environmental planning and accounting 

that organizes to adopt and manage their environmental impacts and 

promotes sustainability. Here are some of the commonly used models: 

1. Environmental Management Systems (EMS): EMS is a 

model for managing environmental impacts within an organization. 

It provides a framework for organizations to identify measure, 

manage, and report on their environmental impacts. EMS based on 

the Plan – Do – Check -Act (PDCA) cycle, which involves planning 

environmental objectives and targets, implementing actions to 

achieve these objectives, monitoring progress, and continuously 

improving performance. 

2. Life Cycle Assessment (LCA): LCA is a model used to assess 

the environmental impacts of a product or service throughout its life 

cycle. LCA considers the entire life cycle of a product, including the 

production, use, and end-of-life stages. LCA used to identify 

opportunities to reduce environmental impacts and improve the 

sustainability of products and services. 
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3. Carbon Foot printing: Carbon foot printing is a model used 

to measure and manage an organization's greenhouse gas emissions. 

It involves calculating the amount of greenhouse gas emissions 

associated with an organization's activities like energy use and 

transportation, and identifying opportunities to reduce emissions. 

4. Natural Capital Accounting: Natural capital accounting is a 

model used to value and manage natural resources say forests, 

water, and biodiversity. It involves quantifying the economic value of 

these resources and incorporating them into decision-making 

processes. 

5. Sustainability Reporting: Sustainability reporting is a 

model used to communicate an organization's environmental, social, 

and economic performance to stakeholders. It involves reporting on 

key performance indicators related to sustainability and disclosing 

information about the organization's sustainability strategy, goals, 

and achievements. 

There are several models of environmental planning and accounting 

but one commonly used framework is the Plan-Do-Check-Act (PDCA) 

cycle, which is also the basis of many environmental management 

systems. The PDCA cycle consists of four stages: 

1. Plan: the organization establishes its environm ental 

objectives and targets, identifies environmental risks and 

opportunities and develops an action plan to achieve its objectives. 

This involves identifying the environmental impacts of the 

organization's activities, assessing the significance of these impacts, 

and setting targets and performance indicators to measure progress. 

2. Do: In this stage, the organization im plem ent its action 

plan and carries out its environmental activities. This may involve 

implementing policies and procedures, training employees, and 

monitoring environmental performance. 

3. Check: the organization m onitors and evaluates its 

environmental performance against its objectives and targets. This 

involves measuring and analyzing environmental data, identifying 

trends and areas for improvement, and assessing compliance with 

environmental regulations and laws. 
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non-conformities or areas for improvement identified during the 

check stage. This may involve updating policies and procedures, 

implementing new measures, and reviewing and updating objectives 

and targets. 

Another model of environmental planning and accounting is the life 

cycle assessment (LCA) model; it is used to assess the environmental 

impacts of a product or service throughout its life cycle. The LCA model 

involves four stages: 

1. Goal and scope definition: the goals and scope of the LCA 

defines, including the boundaries of the systems studied, the 

functional unit analyzed and the environmental impact categories 

assessed. 

2. Inventory analysis: In this stage, data collected on the 

inputs and outputs of the system analyzed, including raw materials, 

energy use, emissions, and waste. 

3. Impact assessment: the environm ental im pacts of the 

system assessed using a set of impact categories, such as climate 

change, acidification, and eutrophication. 

4. Interpretation: the results of the LCA interpreted and 

communicated, including identifying areas for improvement and 

making recommendations to reduce environmental impacts. 

In summary, the Plan-Do-Check-Act cycle and the life cycle 

assessment model are two commonly used models of environmental 

planning and accounting. These models provide frameworks for setting 

environmental objectives and targets, measuring and monitoring 

environmental performance, and identifying areas for improvement. 

4.2.9: Development Indicators and Human Health 

A growth index is a statistical measure of a country’s quality of 

life. Indicators used to measure the progress of a country in achieving 

various economic, social and environmental objectives. As the indicators 

represent data collected by different agencies using different collection 

methods, there may be inconsistencies among them. 

World Development Indicators (WDI) is the W orld Bank ’s 

collection of key development indicators, compiled from official 
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international sources. It provides up-to-date, current and accurate global 

growth data and includes national, regional and global statistics. 

HDI & PQLI: HDI (Hum an Developm ent Index) is a w ay of 

measuring well-being in a country. It is an important social measure 

because it measures education, which is the adult literacy rate and years 

of schooling, health care, judged by life expectancy and ultimately the 

economic component of GDP. 

Gross Domestic Product (GDP):GDP s is the am ount of m oney 

a country earns from its goods in a year, usually converted to US dollars. 

in dollars: aggregate value from all residents in the economy + no tax 

subsidies added to prices. 

Gross National Product (GNP): GNP is the GDP of a nation 

together with any money that earned by investment abroad minus the 

income earned by non- nationals within the nation. 

GNP per capita: GNP per  capita calculated as GNP divided by 

population; it usually expresses in US Dollars. It's a common indicator 

used for measuring development, but is imperfect, as the calculation does 

not take into account certain forms of production, such as subsistence 

production. 

Birth and Death Rates: Crude Birth and Death rates (per 1000) 

used as an overall measure of the state of healthcare and education in a 

country, though these numbers do not give a full picture of a nation’s 

situation. The Human Development Index (HDI).  The HDI is a 

composite statistic. It may calculate from the: 

● Life expectancy index 

● Education index 

● Mean years of schooling index 

● Expected years of schooling index 

Income index: Countr ies ranked based on their  score and split 

into categories that suggest how well developed they are. 

Infant mortality rate: Infant m ortality rate is the num ber  of 

infants dying before reaching one year of age per 1,000 live births in a 

given year. 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 211 

Notes Literacy rate: The rate, or  percentage, of people w ho are able to 

read is a useful indicator of the state of education within a country. High 

female literacy rates generally correspond with an increase in the 

knowledge of contraception and a falling birth rate. 

Life expectancy: This sim ple statistic used as an indicator  of the 

healthcare quality in a country or province level of sanitation & provision 

of care for the elderly 

4.2.10: Natural Resource Accounting 

Natural resource accounting is a limited approach. It is using 

satellite accounts   where the natural resources are measured. In purely 

physical terms the main monetary aggregates, particularly GDP remains 

unmodified. Environmental accounting may refer to adjustments, which 

is reflecting pollution or changes in environmental amenities, while 

Green GDP, explicitly refers to adjustment of the major economic 

indicator. Resource and environmental accounting are a definitional 

problem in distinguishing between "natural resource accounting" and 

"environmental accounting". This distinction is not simple because the 

two terms used in different ways. In some frameworks, environmental 

accounting seen as a subset of natural   resource accounting (for example, 

the Norwegian system); in others, the reverse holds (for example, 

Wei11er, 1983). Thus, a set of data may be termed as a resource account 

in   one country or by one analyst and an environmental account in 

another context. There are, in fact, three different types of analysis that 

occur under an "accounting" label corresponding to the three functions 

that the environment plays in the economy. These functions are:  

● an assimilator of residuals for example, the sea as a sink 

for wastes  

● a source of goods - for example air and  

● A source of resources - for example, copper. 

These three activities give rise to three areas of concern: pollution 

and its control. Preservation of the natural state of the environment - 

ecological degradation. Quantifying both the first two aspects 

systematically is often called "environmental writing", but quantifying 

the third is often called "resources" and this does not hold in the 

constant. There seems to be an emerging view that these distinctions are 

inappropriate. "Scarcity" has been shown to include the lack of collective 
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capital resources such as air and water.  

4.2.10 (i) Life-Cycle Assessment 

Life-cycle assessment (LCA, also know n as life-cycle 

analysis, eco-balance, and cradle-to-grave analysis) is a 

technique to assess environmental impacts associated with all the stages 

of a product's life from raw material extraction through material 

processing, manufacturing, distribution, use, repair and maintenance, 

and disposal or recycling. Designers use this process to help critique their 

products. LCAs can help avoid a narrow outlook on environmental 

concerns by: 

a) Compiling an inventory of relevant energy and material inputs 

and environmental releases; 

b) Evaluating the potential impacts associated with identified inputs 

and releases; 

c) Interpreting the results to help make a more informed decision. 

(a) Goal and scope 

 An LCA starts with an explicit statement of the goal and scope of 

the study, it sets out the context of the study and explains how and to 

whom the results are communicated. This is a key step and the ISO 

standards require that the goal and scope of an LCA be clearly defined 

and consistent with the intended application. The goal and scope 

document therefore include technical details that guide subsequent work: 

The activity phase is the learning; It quantifies the service 

provided by the resource system, and provides a context to which inputs 

and outputs are associated. Furthermore, the collaboration is an 

important foundation for comparing and evaluating new products or 

services. To illustrate this, a functional system consisting of inputs, 

outputs and outputs to accomplish a task, for example, paint covers a 

wall, in order to cover the manufacturing phase of its size is 1 m2 so 10 

years of working flow would be the materials needed for that job, so this 

brush, tin of paint, paint Would be the same. 

The system boundaries; are the delim itations of w hich 

processes and that should be included in the analysis of a product 

system. 
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(i) The allocation methods used for  partitioning of the 

environmental loading process. When several products or functions 

share the same process, the allocation commonly dealt with in one of 

the three ways: system expansion, substitution and partition. This is 

not an easy and different methods may give different results and 

(ii) The impact categories are chosen for  example hum an 

toxicity, smog, global warming, Eutrophication. 

(iii) Life Cycle Inventory (LCI) analysis involves creating an 

inventory of flows from and to nature for a product system. 

Inventory flows include inputs of water, energy, raw materials, and 

releases to air, land, and water. To develop the inventory, a flow 

model of the technical system is constructed using data on inputs 

and outputs. The flow model illustrated with a flow chart that 

includes the activities that assessed in the relevant supply chain and 

gives a clear picture of the technical system boundaries. The input 

and output data needed for the construction of the model which are 

collected for all activities within the system boundary from the 

supply chain (referred to as inputs from the techno sphere). The data 

related to the functional unit defined in the goal and scope 

definition. Data presented in tables and some interpretations made 

already at this stage. The results of the inventory are an LCI, which 

provides information about all inputs and outputs in the form of 

elementary flow to and from the environment from all the unit 

processes involved in the study. 

(iv) Inventory flows can num ber  in the hundreds depending on 

the system boundary. For product LCAs at either the generic (i.e., 

representative industry averages) or brand specific level, which is 

typically collected through survey questionnaires. At an industry 

level, care are to be taken to ensure that questionnaires are 

completed by a representative sample of producers, leaning toward 

neither the best nor the worst, and fully representing any regional 

differences due to energy use, material sourcing or other factors. The 

questionnaires cover the full range of inputs and outputs, typically 

aiming to account for 99 per cent of the mass of a product, 99 per 

cent of the energy used in its production and any environmentally 

sensitive flows, even if they fall within the 1 per cent level of inputs. 
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(v) One area where data access is likely to be difficult is flowing from the 

techno sphere.The techno sphere are defined as the fabricated world. 

Considered by geologists as secondary resources, these resources are 

in theory 100 per cent recyclable; however, in a practical sense, the 

primary goal is salvage. For an LCI, these techno sphere products 

(supply chain products) are those that have been produced by man 

and unfortunately those completing a questionnaire about a process 

which uses a man- made product as a means to an end and will be 

unable to specify how much of a given input they use. Typically, they 

will not have access to data concerning inputs and outputs for 

previous production processes of the product. The entity 

undertaking the LCA must then turn to secondary sources if it does 

not already have that data from its own previous studies. National 

databases or data sets that come with LCA-practitioner tools, or that 

readily accessed, are the usual sources for that information.  

4.2.11: Challenges of Environmental Planning and 

Accounting 

Environmental planning and accounting face a range of difficulties and 

challenges that can affect their effectiveness in promoting sustainable 

practices within organizations. Here are some of the key challenges and 

difficulties associated with environmental planning and accounting: 

1. Data Collection and Quality: One of the biggest challenges of 

environmental planning and accounting is collecting accurate and 

reliable data on environmental impacts. This can be time-consuming, 

expensive, and require specialized expertise. Additionally, there may 

be inconsistencies in data collection and reporting standards, making 

it challenging to compare results between organizations or sectors. 

2. Integration with Business Processes: Integrating 

environmental planning and accounting with existing business 

processes can be difficult. Organizations need to ensure that 

sustainable practices aligned with their overall business strategy and 

objectives. This can require changes in organizational culture, 

processes, and systems, which can be challenging to implement. 

3. Cost: Im plementing sustainable practices can be costly, 

especially for small and medium-sized enterprises (SMEs) with 

limited resources. The cost of investing in renewable energy, 
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significant, and the return on investment may not be immediate. 

4. Complexity: Environm ental planning and accounting can be 

complex, requiring expertise in multiple fields, including 

environmental science, economics, and accounting. The complexity of 

the issues and the need for specialized knowledge can make it 

challenging organizations to implement sustainable practices 

effectively. 

5. Regulatory Frameworks: The regulatory frameworks 

governing environmental planning and accounting can be complex 

and often differ between countries and regions. This can create 

challenges for organizations operating in multiple jurisdictions and 

can make it difficult to implement consistent sustainable practices 

across the organization. 

6. Stakeholder Engagement: Engaging stakeholders, such as 

customers, suppliers, and local communities, can be challenging for 

organizations. Stakeholders may have different priorities and 

interests, and it can be difficult to balance these with environmental 

objectives. 

7. Limited Awareness and Understanding: Some organizations 

may have limited awareness and understanding of the importance of 

environmental planning and accounting. This can make it challenging 

to secure buy-in from senior management and employees, and can 

hinder the successful implementation of sustainable practices. 

The environmental planning and accounting face a range of 

challenges and difficulties that can affect their effectiveness in promoting 

sustainable practices within organizations. Addressing these challenges 

requires a coordinated effort from organizations, policymakers, and 

stakeholders to promote sustainable practices and address environmental 

challenges. 

4.2.12: Outcome of EPA 

Environmental planning and accounting have had a positive 

impact on environmental sustainability in India. India has made 

significant progress in recent years in implementing sustainable practices, 

reducing greenhouse gas emissions, and promoting renewable energy. The 

Indian government has taken a number of steps to promote environmental 
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sustainability, including launching the National Action Plan on Climate 

Change (NAPCC), setting up the National Clean Energy Fund (NCEF), and 

promoting energy efficiency and conservation measures. Many Indian 

companies have also adopted sustainable practices, including 

implementing Environmental Management Systems (EMS), reducing their 

carbon footprint, and investing in renewable energy. Some companies 

have also implemented green supply chain management practices and 

adopted sustainable procurement policies. 

In addition, environmental reporting and disclosure have improved in 

recent years in India. The Securities and Exchange Board of India (SEBI) 

has made it mandatory for listed companies to disclose their 

environmental and social performance, and many companies have started 

publishing sustainability reports. However, there are still challenges to 

overcome in promoting environmental sustainability in India. These 

include addressing the data quality and availability issues, integrating 

sustainable practices with business processes, addressing the cost of 

implementing sustainable practices, and promoting stakeholder 

engagement.  Environmental planning and accounting in India have had a 

significant impact on promoting sustainable practices and addressing 

environmental challenges. Here are some of the outcomes of 

environmental planning and accounting in India: 

1. Improved Environmental Performance: It helped 

organizations in India to improve their environmental performance by 

identifying and prioritizing environmental issues, setting targets and 

goals, and implementing sustainable practices. This has led to reduced 

energy consumption, waste generation, and greenhouse gas 

emissions. 

2. Cost Savings: Im plementing sustainable practices has 

helped organizations in India to achieve cost savings by reducing 

energy and resource consumption, improving waste management, and 

reducing environmental liabilities. 

3. Compliance with Regulations: It helped organizations in 

India to comply with environmental regulations and standards. This 

has helped to avoid fines and penalties and improve the organization's 

reputation. 

4. Improved Stakeholder Engagement: They m ay have helped 

organizations in India to engage with stakeholders, such as customers, 
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improved the organization's reputation and increased stakeholder 

trust. 

5. Improved Risk Management: Environm ental planning and 

accounting has helped organizations in India to identify and manage 

environmental risks like climate change, water scarcity, and waste 

disposal. This has improved the organization's resilience and ability to 

adapt to changing environmental conditions. 

6. Policy and Regulatory Impact: Environm ental planning and 

accounting has also had a broader impact on policy and regulatory 

frameworks in India. The Indian government has implemented a 

range of policies and regulations to promote sustainable practices and 

address environmental challenges, including the National Action Plan 

on Climate Change, the Swachh Bharat Abhiyan, and the Plastic 

Waste Management Rules. 

In summary, environmental planning and accounting in India has had 

a significant impact on promoting sustainable practices and addressing 

environmental challenges. It has helped organizations to improve their 

environmental performance, achieve cost savings, comply with 

regulations, engage with stakeholders, and manage environmental risks, 

and influence policy and regulatory frameworks. 

4.2.13: Case Study  

Case Study: Environmental Protection and Accounting in 

Patagonia, Argentina 

 Patagonia, a region located in southern Argentina, known for its 

pristine natural beauty and rich biodiversity. However, in recent years, the 

region has faced significant environmental challenges due to human 

activities, such as overfishing, deforestation, and pollution. To address 

these challenges, several initiatives launched to protect the environment 

and promote sustainable development. One such initiative is the use of 

environmental accounting to measure the economic value of the region's 

natural resources and promote their conservation. 

Steps taken for environmental protection and accounting: 

1. The Patagonian Coastal Zone Management Program: This 

program launched in 2009 to promote sustainable development 

and conservation of the coastal zone of Patagonia. The program 
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uses environmental accounting to measure the economic value of 

the region's natural resources and promote their conservation. The 

program has helped in reducing illegal fishing activities and 

protecting the region's biodiversity. 

2. The Payment for Environmental Services Program: The 

Payment for Environmental Services Program launched in 2011 to 

promote the conservation of forests and other natural resources in 

Patagonia. The program pays landowners for their environmental 

services, such as carbon sequestration, watershed protection, and 

biodiversity conservation. The program has helped in conserving 

forests and reducing deforestation in the region. 

3. The Environmental Accounting Project: The 

Environmental Accounting Project launched in 2013 to develop an 

environmental accounting system for the region. The system 

measures the economic value of the region's natural resources and 

their contribution to the local economy. The system has helped in 

identifying the economic benefits of conservation and promoting 

sustainable development in the region. 

Results: 

 The initiatives taken for environmental protection and accounting 

have shown positive results. The Patagonian Coastal Zone Management 

Program has helped in reducing illegal fishing activities and protecting the 

region's biodiversity. The Payment for Environmental Services Program 

has helped in conserving forests and reducing deforestation in the region. 

The Environmental Accounting Project has helped in identifying the 

economic benefits of conservation and promoting sustainable 

development in the region. 

4.2.14: Conclusion 

 The initiatives taken for environmental protection and accounting in 

Patagonia have shown that economic development and environmental 

conservation can go hand in hand. The use of environmental accounting 

has helped in measuring the economic value of the region's natural 

resources and promoting their conservation. The initiatives have also 

helped in promoting sustainable development in the region, which is 

essential for the long-term well-being of the local communities and the 

environment. 
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1. What is environmental accounting, and why is it important for 

environmental protection? 

2. How can environmental accounting help in promoting sustainable 

development? 

3. What are the challenges in implementing environmental 

accounting in practice? 

4. Can environmental accounting are used to promote corporate 

social responsibility. 

5. How can the economic value of natural resources be determined 

using environmental accounting? 

6. What role can government policies play in promoting 

environmental protection and accounting? 

7. Can environmental accounting help in addressing climate change? 

If so, how? 

8. How can the concept of "natural capital" are incorporated into 

environmental accounting? 

9. Can environmental accounting help in improving the efficiency of 

resource use in industries? 

10. How to use of environmental accounting to expand and promote 

global environmental protection? 

11. What is environmental planning, and why is it important for 

sustainable development? 

12. How can environmental planning help in reducing environmental 

impacts and promoting resource efficiency? 

13. What are the key components of an environmental planning 

process? 

14. What role can stakeholder engagement play in the success of an 

environmental planning process? 

15. Can environmental planning be addressing specific environmental 

issues, such as air or water pollution? 

16. How environmental planning do integrate into urban planning and 

design? 
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17. What are the challenges in implementing environmental planning 

in practice? 

18. Does environmental planning help in mitigate and adapting to the 

impacts of climate change? 

19. How environmental planning do used to promote biodiversity 

conservation and ecosystem services? 

20. What is the role of policy frameworks and regulations in 

supporting effective environmental planning? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 221 

Notes 

 

 

5.1.1: Introduction 

Environmental policies mean that the actions taken by 

governments, organizations, and individuals to address environmental 

issues like climate change, pollution, and natural resource depletion. 

These policies aim to promote sustainable development and protect the 

environment for the present and future generations. Environmental 

policies can take various forms like regulations, economic incentives, 

voluntary agreements, and education and awareness programs. They are 

implemented at different levels from local to global, and involved by 

various stakeholders, including government, businesses, civil society 

organizations, and communities. Effective environmental policies require 

a holistic and integrated approach, taking into account of the socio-

economic and environmental dimensions of sustainability. The success of 

environmental policies depends on the cooperation and collaboration of 

all stakeholders, as well as the availability of resources and the political to 

address environmental challenges 

Environmental policy is a crucial aspect of sustainable 

development, which aims to balance economic, social, and environmental 

considerations for present and future generations. It involves the 

development and implementation of policies, regulations, and initiatives 

to address environmental challenges, such as climate change, biodiversity 

loss, and pollution. There are various approaches to environmental policy, 

each with its own strengths and weaknesses. Command and control, for 

example, involves strict regulations and penalties to enforce 

environmental protection. Market-based approaches, such as taxes and 

tradable permits, use economic incentives to encourage environmental 

stewardship. Collaborative approaches engage stakeholders in the policy-

making process, while information-based approaches provide 

stakeholders with information to make informed decisions about their 

environmental impact. An effective environmental policy often involves a 

UNIT - V  Policy Measures 

Lesson – 1.1 Environmental Policy and Approaches 
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combination of these approaches, tailored to the specific context and 

goals. It also requires a strong political will, stakeholder engagement, and 

a long-term vision for sustainable development. By balancing 

environmental protection with economic and social development, 

environmental policy can help ensure a more resilient and sustainable 

future for all. 

5.1.2: Concept of Environmental Policy  

Environmental policy refers to the set of principles, guidelines, and 

actions taken by governments, organizations, and individuals to address 

environmental challenges and promote sustainable development. It 

involves the development and implementation of policies, regulations, and 

initiatives to protect natural resources, reduce environmental pollution 

and degradation, and mitigate the impacts of climate change. 

Environmental policy aims to balance economic, social, and 

environmental considerations to ensure a more sustainable and equitable 

future for present and future generations. Effective environmental policy 

requires a holistic and integrated approach, taking into account the 

interdependencies between the natural environment, human society, and 

the economy. It also requires the engagement and collaboration of various 

stakeholders, including governments, businesses, civil society 

organizations, and communities.  Environmental policy refers to the set of 

principles, objectives, and measures aimed at addressing environmental 

challenges, protecting natural resources, and promoting sustainable 

development. There are different approaches to environmental policy, 

depending on the specific goals, context, and stakeholders involved. Here 

are some of the common environmental policy approaches: 

1. Command and Control: This approach involves setting 

mandatory standards and regulations for environmental protection, 

and enforcing compliance through penalties and sanctions. This 

approach is often criticized for being inflexible and costly, but it can 

be effective in achieving specific environmental goals. 

2. Market-Based: This approach uses econom ic incentives and 

market mechanisms to encourage environmental protection and 

resource conservation. Examples include taxes, subsidies, and 

tradable permits. This approach is often seen as more flexible and 

efficient than command and control, but it requires a well-functioning 

market and can be difficult to implement in practice. 
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stakeholders in a collaborative process to develop and implement 

environmental policies. This approach is often used for complex and 

contentious issues, such as land use planning or water management. 

It can help build trust, reduce conflicts, and generate creative 

solutions, but it requires a significant investment of time and 

resources. 

4. Information-Based: This approach involves providing 

information to stakeholders about environmental risks, impacts, and 

opportunities, and encouraging voluntary actions to address them. 

Examples include eco-labels, public disclosure, and environmental 

education. This approach can be effective in raising awareness and 

promoting behavior change, but it requires a reliable and credible 

source of information. 

5. Adaptive: This approach involves continuously m onitoring 

and evaluating the effectiveness of environmental policies and 

adjusting them based on new information and feedback. This 

approach recognizes the complexity and uncertainty of environmental 

systems, and the need for flexibility and resilience in policy design and 

implementation. 

Effective environmental policy requires a combination of these 

approaches, tailored to the specific context and objectives. It also requires 

a strong political will, stakeholder engagement, and long-term vision for 

sustainable development. 

5.1.3: Components of Environmental Policy 

Environmental policy typically includes several components that work 

together to achieve the objectives of sustainable development. Here are 

some of the common components of environmental policy: 

1. Goals and Objectives: Environm ental policy often begins 

with the establishment of goals and objectives that guide decision-

making and action. These goals may relate to environmental 

protection, natural resource management, or sustainable 

development more broadly. 

2. Regulations and Standards: Environm ental policy often 

includes regulations and standards that set legal requirements for 
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environmental protection, such as emissions limits, pollution 

controls, and waste disposal requirements. 

3. Economic Instruments: Som e environm ental policies use 

economic incentives to encourage environmentally friendly 

behavior, such as taxes, subsidies, and market-based mechanisms 

like cap-and-trade. 

4. Education and Outreach: Environm ental policy often 

includes education and outreach efforts to increase public awareness 

and understanding of environmental issues and promote sustainable 

behavior. 

5. Monitoring and Evaluation: Effective environmental policy 

includes mechanisms for monitoring and evaluating the success of 

policies and programs, such as tracking environmental indicators, 

assessing progress towards goals, and adapting policies as necessary. 

6. Collaboration and Stakeholder Engagement: Many 

environmental policies require collaboration and engagement with 

stakeholders, such as businesses, communities, and civil society 

organizations, to ensure that policies are effective, equitable, and 

supported by relevant stakeholders. 

7. Research and Innovation: Effective environm ental policy 

often includes support for research and innovation, such as funding 

for research and development of new technologies and approaches 

to environmental protection. 

Overall, environmental policy is a multifaceted and interdisciplinary 

field that requires a coordinated approach across many different sectors 

and stakeholders to ensure a more sustainable future. 

5.1.4: Need - Scope of Environmental Policy (EP) 

(a) Needs  

The reasons for environmental policy are as follows: 

1. Protecting Natural Resources: EP is necessary to protect 

natural resources like air, water and land from pollution and 

degradation. Without environmental policies, the resources could be 

overexploited or damaged, leading to negative impacts on both human 

and environmental health. 
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in addressing the impacts of climate change by reducing greenhouse 

gas emissions, promoting renewable energy, and implementing 

adaptation measures to cope with the effects of climate change. 

3. Promoting Sustainable Development: EP can prom ote 

sustainable development by balancing economic, social, and 

environmental considerations. This can help to ensure the 

development needs of the present generation without compromising 

the ability of future generations to meet their own needs. 

4. Protecting Human Health: Environm ental policy is 

necessary to protect human health from exposure to pollutants and 

other hazardous substances. Policies like regulations on air and water 

quality, waste management, and product safety can help ensure that 

people are not exposed to harmful substances. 

5. Fostering Innovation: EP can foster  innovation by providing 

incentives for businesses and individuals to develop new technologies 

and approaches to environmental protection. This can help drive 

economic growth while also promoting environmental sustainability. 

In summary, EP is crucial for protecting the environment, promoting 

sustainable development, and safeguarding human health. It is an 

essential tool for addressing the complex and interconnected challenges 

facing the world today. 

(b) Scope  

The scope of environmental policy (EP) is broad and encompasses 

many different issues related to environmental protection and sustainable 

development. Some of the key areas within the scope of environmental 

policy include: 

1. Climate Change: It addresses the causes and im pacts of 

climate change, including reducing greenhouse gas emissions, 

promoting renewable energy, and implementing adaptation 

measures. 

2. Natural Resource Management: EP deals w ith the 

sustainable management of natural resources, such as forests, 

fisheries, and water resources, to ensure their long-term viability 

and use. 
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3. Pollution Control: Environm ental policy regulates and 

monitors the release of pollutants into the environment, including 

air pollution, water pollution, and hazardous waste management. 

4. Biodiversity Conservation: Environm ental policy 

promotes the conservation and protection of biodiversity, 

including endangered species, habitats, and ecosystems. 

5. Land Use and Planning: It plays a role in land use 

planning, ensuring that land is used in a sustainable and equitable 

manner, and that development does not harm the environment or 

communities. 

6. Sustainable Production and Consumption: This 

encourages sustainable production and consumption practices, 

including reducing waste, promoting recycling, and encouraging 

the use of environmentally friendly products and services. 

7. International Cooperation: It involves international 

cooperation and collaboration, including global efforts to address 

climate change and conserve biodiversity. 

The scope of environmental policy is comprehensive and covers a wide 

range of issues, which make an impact to the environment and society. 

Effective environmental policy requires a coordinated and integrated 

approach, involving multiple stakeholders and addressing the complex 

challenges facing the world today. 

(c) Importance 

Environmental policy is essential for several reasons, including: 

1. Protecting the Environment: Environmental policy is 

necessary to protect the environment from pollution, degradation, 

and depletion. This protection is essential for preserving natural 

resources, biodiversity, and ecological systems. 

2. Promoting Sustainable Development: EP m ay prom ote 

sustainable development by balancing economic, social, and 

environmental considerations. This can help to ensure the 

development needs of the present generation without 

compromising the ability of future generations to meet their own 

needs. 
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necessary to protect human health from exposure to pollutants and 

other hazardous substances. Policies such as regulations on air and 

water quality, waste management, and product safety can help 

ensure that people are not exposed to harmful substances. 

4. Fostering Innovation: It can foster  innovation by 

providing incentives for businesses and individuals to develop new 

technologies and approaches to environmental protection. This can 

help drive economic growth while also promoting environmental 

sustainability. 

5. Addressing Climate Change: EP is crucial in addressing 

the impacts of climate change by reducing greenhouse gas 

emissions, promoting renewable energy, and implementing 

adaptation measures to cope with the effects of climate change. 

6. Ensuring International Cooperation: Environm ental 

policy involves international cooperation and collaboration, 

including global efforts to address climate change and conserve 

biodiversity. This cooperation is essential for addressing 

environmental challenges that cross borders and affect the global 

community. 

The overall environmental policy is essential for protecting the 

environment, promoting sustainable development, and safeguarding 

human health. It is an essential tool for addressing the complex and 

interconnected challenges facing the world today. 

5.1.5: Types of Environmental Policy 

 The government, organizations and individuals can use different 

types of policy to address environmental challenges. Some of the most 

common types of environmental policy include: 

1. Command-and-control policies: These policies use 

regulations and standards to set limits on pollution and other 

environmental impacts. For example, laws that require factories to 

limit the amount of pollutants they release into the air or water are a 

type of command-and-control policy. 

2. Market-based policies: These policies use econom ic 

incentives to encourage environmental protection. For example, a 
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carbon tax can provide an incentive for companies to reduce their 

greenhouse gas emissions, while a cap-and-trade program allows 

companies to buy and sell permits to emit pollutants within a set 

limit. 

3. Voluntary agreements: This agreem ent is between 

government agencies and businesses or industries to reduce 

environmental impacts voluntarily. For example, an industry group 

might agree to reduce its carbon footprint or use more 

environmentally friendly materials in its products. 

4. Education and outreach programs: This policy aim s to 

raise public awareness about environmental issues and encourage 

individuals to take action to reduce their environmental impact. For 

example, campaigns to encourage people to recycle or reduce their 

water consumption are a form of education and outreach. 

5. Research and development policies: This policy supports 

scientific research and technological development aimed at 

addressing environmental challenges. For example, funding for 

research into renewable energy or sustainable agriculture is a type of 

research and development policy. 

These types of environmental policy are used alone or in 

combination to address environmental challenges and promote 

sustainability. The effectiveness of each type of policy will depend on the 

specific context and the nature of the environmental problem are being 

addressed. 

5.1.6: Approaches of Environmental Policy (AEP) 

 There are several approaches to environmental policy to address 

environmental challenges. Some of the most common approaches are: 

1. Command and Control Approach: This approach involves 

the use of regulations and standards to set limits on pollution and 

other environmental impacts. This approach is used when a specific 

environmental problem needs to be addressed urgently and requires 

immediate action. 

2. Market-Based Approach: This approach uses econom ic 

incentives to encourage environmental protection. For example, a 

carbon tax can provide an incentive for companies to reduce their 
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companies to buy and sell permits to emit pollutants within a set 

limit. 

3. Voluntary Approach: This approach involves voluntary 

agreements between government agencies and businesses or 

industries to reduce environmental impacts voluntarily. For example, 

an industry group might agree to reduce its carbon footprint or use 

more environmentally friendly materials in its products. 

4. Collaborative Approach: This approach is the collaboration 

between various stakeholders, including government agencies, 

businesses, NGOs, and local communities, to develop solutions to 

environmental problems. This approach recognizes that 

environmental problems are complex and require collective action to 

solve. 

5. Adaptive Management Approach: This approach involves a 

continuous process of monitoring and adjusting environmental 

policies and programs to ensure the effective in achieving objectives. 

This approach recognizes the environmental challenges, which are 

often complex and uncertain that policies and programs are need to 

be flexible and adaptable to changing circumstances. 

5.1.7: Designs of Environmental Policy 

The design of environmental policy is a crucial step in addressing 

environmental challenges and promoting sustainability. Designing an 

effective environmental policy requires careful consideration of several 

factors, including the nature of the environmental problem are being 

addressed, the political and economic context, and the social and cultural 

norms of the affected communities. There are several key design elements 

that policymakers need to consider when developing environmental 

policy. These include: 

1. Clear objectives: Environm ental policies need to have clear 

and measurable objectives that outline what they are trying to 

achieve. Objectives should be specific, measurable, achievable, 

relevant, and time-bound. 

2. Targeted measures: It should be targeted to address 

specific environmental challenges. For example, policies aimed at 

reducing greenhouse gas emissions should focus on sectors that 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 230 

Notes 
contribute the most to emissions, such as transportation and energy 

production. 

3. Incentives and disincentives: This policy should use a 

combination of incentives and disincentives to encourage behavior 

change. For example, incentives such as tax breaks for businesses 

that invest in renewable energy can encourage the adoption of 

sustainable practices, while disincentives such as fines for non-

compliance can deter unsustainable practices. 

4. Flexibility and adaptability: EP needs to be flexible and 

adaptable to changing circumstances. This policy are designed with 

built-in mechanisms for regular review and adjustment to ensure to 

remain effective over time. 

5. Stakeholder involvement: Stakeholder  involvement is 

critical in the design of environmental policy. Policies should be 

developed in consultation with a range of stakeholders, including 

government agencies, businesses, NGOs, and local communities, to 

ensure that they are appropriate and effective. 

6. Enforceability: Policies need to be enforceable through 

appropriate regulatory mechanisms. Effective enforcement 

mechanisms like inspections and penalties for non-compliance and 

are essential to ensure the policies. 

7. Performance-based standards: This design approach sets 

specific standards for environmental performance like emission 

limits or waste disposal standards, and requires entities to meet 

these standards. 

8. Economic instruments: This approach uses econom ic 

incentives, such as taxes or subsidies, to encourage environmentally 

responsible behavior. For example, a tax on carbon emissions can 

incentivize companies to reduce their carbon footprint. 

9. Information and disclosure: This approach involves 

providing consumers and other stakeholders with information about 

the environmental impact of products or activities. This can help 

promote more environmentally responsible behavior and encourage 

market-based solutions to environmental problems. 

10. Technology-based standards: This designs the 

requirements of the use of specific technologies or practices that are 
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use of catalytic converters in cars to reduce emissions. 

11. Voluntary agreements: This approach involves voluntary 

agreements between government agencies and businesses or 

industries to reduce environmental impacts voluntarily. This 

approach is often being used when there is a high degree of 

uncertainty about the effectiveness of specific policies or 

technologies. 

The effective environmental policy design requires careful 

consideration of the strengths and weaknesses of each approach and the 

specific context in which the policy is implemented. It may also require a 

combination of different approaches to achieve the desired environmental 

outcomes.  The overall design of environmental policy are based on sound 

scientific evidence, stakeholder engagement, and a clear understanding of 

the environmental challenges being addressed. By considering these key 

design elements, policymakers can develop effective policies that promote 

sustainability and protect the environment. 

5.1.8: Natural Resource Policy in India  

(a) Policy on Conservation of Resources 

In a developing country like India, the growing awareness of 

environmental protection has become imperative for sustainable 

resource management. Increasing R&D (R&D) efforts to find new 

materials, develop technologies to reduce waste, and conserve non-

renewable resources. The Government of India has developed several 

policies and programs to implement conservation of our biological and 

non-natural reserves. 

1) The Department of Forestry and Environment was created at the 

Union level in 1980 to give high priority to issues relating to 

forestry and environment in the country. 

2) The National Forest Policy of 1950 was revised in 1988 to make it 

an effective tool for conservation, conservation and development 

of forests in the country as per present needs Under this policy, . 

Social Forest Scheme, initiated for green cover, fuel wood 

increased production and supply. 

3) National Land Use Conservation Committees were established in 
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1983 and reconstituted in 1985 to develop a framework for 

evaluating the effectiveness of land resources for land 

conservation. 

4) In 1987, the National Water Policy was adopted giving highest 

priority to drinking water, followed by irrigation, hydropower, 

maritime transport, industrial and other water uses. 

5) The National Mineral Policy of 1990 has encouraged both 

domestic and foreign companies to invest in mineral exports. This 

allows the authority to directly sanction mining investments 

under the Union Ministry of Mines. Implementation of incentive 

programs for the use of environmentally friendly and sustainable 

agricultural technologies, i.e., biotechnology, in new farms. 

(b) National Water Policy of India 

 National Water Policy of India was first enunciated in 1987. The 

policy laid down an allocation or prioritization principle for water. 

1. Drinking Water 

2. Irrigation 

3. Hydro-power ƒ Navigation 

4. Industrial and 

5. other uses 

Subsequently, in response to the rapidly changing situation with 

regard to water, the National Water Policy (NWP 2002) was introduced 

to address emerging issues and provide important policy inputs. The 

NWP 2002 emphasizes the environmental implications of water 

allocations. The National Water Policy (NWP 2012) calls for an 

integrated approach to policy and management of water resources. Such 

an approach would be environmentally sound by considering local, 

regional and national factors. The plan clearly states that water should be 

managed as a common resource of the lake community, held by the state 

under the principle of public trust to ensure equitable sustainable 

development for all. NWP 2012 removes the water allocation priorities 

described in NWPs 1987 and 2002. However, it emphasizes the use of 

water for economic commodities over the priority requirements for safe 

drinking water and sanitation. 
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 It is an international and interdisciplinary journal on social, 

economic, political, legal, physical and policy aspects of urban and rural 

land use. This framework aims to provide policy guidance for 

governments and policy makers and is a valuable educational tool. This 

is accompanied by the need for national policy frameworks and policies 

that incorporate the concerns of various sectors and stakeholders to 

ensure the optimal utilization of land resources through land use 

proper planning and management. In India, after intense discussions, 

the Ministry of Agriculture formulated the National Land Use Policy 

Guidance Action Points (1988). The said system emphasized the 

formulation of sound rules and their sincere enforcement with penalties 

for violations. These planning guidelines were also presented to the 

National Land Use and Land Waste Development Commission 'chaired 

by the Prime Minister and held its first meeting on February 6, 1986. 

The commission agreed to adopt the plan and the same was distributed 

throughout the country. However, the plan fell short. 

 Under the Environment (Conservation) Act, 1986, the Ministry of 

Environment and Forests, Government of India notifies environmentally 

sensitive areas, which requires Zonal Master Plans or Zonal Development 

Plans to guide continuous development in the area , flora, fauna, etc. 

access .) that require special attention to their conservation Areas of 

environmental significance, including protected areas such as national 

parks , including wildlife sanctuaries and conservation areas. reserves 

and local reserves (total: 659), accounting for about 4.79 per cent of the 

total territory of the country. Non-protected areas such as restored areas 

and sites of historical value are also covered in environmentally sensitive 

areas. The objectives of the declaration of environmentally significant 

areas are: 

a) To maintain the response level of an ecosystem within the 

permissible limits with respect to environmental parameters. 

b) To take care of special protection due to landscape, wildlife, 

historical value etc. and to ensure the new activities allowed 

within the carrying capacity of the area. 

c) To ensure protection and conservation of Entities of 

Incomparable Values of these zones and regulate development 

activities based on a scientific basis and based on adequate 
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participation in the decision making by the local communities. 

d) To ensure compliance to the provisions contained in the approved 

Zonal Development Plan/Master Plan/Management Plan through 

the constitution of high-level monitoring committees. 

 These ecologically important areas are identified by the State 

Governments and the Ministry of Environment & Forests, Government of 

India finalizes the same under the Environment (Protection) Act, 1986. 

Consequently, Zonal Development Plans are drawn up and have been 

used for development or land management purposes, they are used in 

different areas. Identifying and planning all of a country’s 

environmentally sensitive areas would bring about 5 percent of the 

country’s land into planned development. 

(d) Forest Policy 

 Forest policy refers to governmental actions to protect, manage, 

improve and promote the national interest and sustainable use of forest 

resources defined as principles or guidelines adopted by the government 

to achieve specified objectives has been in the field of forestry for the 

benefit of the country. Initially the orientation was largely to acquire 

necessary trees. Attempts were made later to plant rather than cut. 

Subsequently, the forests were systematically protected by protection 

measures to protect the forests from irregular logging. Reforestation and 

afforestation had then become an integral part of conservation policy to 

compensate for deforestation and increase resources. Nowadays, forestry 

policy has found a new way to deal with problems caused by increasing 

environmental hazards mainly caused by deforestation. 

1. Forest Policy of 1894 

2. The National Forest Policy of 1952 

3. The National Forest Policy of 1988 

4. The Wildlife (Protection) Act of 1972 

5. The Forest (Conservation) Act, 1980 

 In new agriculture policy, encouragement is given to use eco-

friendly and sustainable agricultural technology, i.e. biotechnology. 

 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 235 

Notes 5.1.9: Sustainable Development  

More than one hundred definitions of sustainable development 

exist, the most widely used one is from the World Commission on 

Environment and Development presented in 1987.  It states that 

sustainable development is the Development that meets the needs of the 

present without compromising the ability of future generations to meet 

their own needs. Sustainable development promotes the idea that social, 

environmental, and economic progress which are all attainable within the 

limits of our earth’s natural resources. Sustainable development 

approaches connect everything through space, time and quality of life in 

the world. 

The world connected by space needs to consider the following:  

● Pesticides sprayed in Chile have the potential to harm fish stocks 

off the coast of Japan.  

● The air pollution we emit in Los Angeles affect the quality of air in 

Asia.  

● On the other side, clean air, practices on one continent will 

positively make an impact air quality across the ocean.  

● The earth’s connection to time is demonstrated in how we, today, 

are either benefitting or suffering from the choices of our 

grandparents and other ancestors.  

 Their decisions about how to farm their land, for example, continue 

to affect the agricultural practices of today. Looking to the future, the 

economic choices we make and policies we endorse today will be the ones 

affecting our children and grandchildren as adults. Sustainable 

development constantly seeks to achieve social and economic progress in 

ways that will not exhaust the earth’s finite natural resources. The needs 

of the world today are real and immediate, yet it is necessary to develop 

ways to meet the needs that do not disregard the future. The capacity of 

our ecosystem is not limitless, meaning that future generations may not 

be able to meet their needs the way we are able to now. 

 Some of the more common examples of sustainable development 

practices are: 

a) Solar and wind energy. Energy from  these resources is 

unlimited, means that we have the ability to eliminate non-

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 236 

Notes 
renewable power sources by harnessing power from renewable 

resources. 

b) Sustainable construction. Hom es, offices and other  

structures that incorporate recycled and renewable resources that 

gives more energy efficient and stand the test of time. 

c) Crop rotation. Many farm ers and gardeners are using 

this method as a chemical free way to reduce diseases in the soil 

and increase growth potential of their crops. 

d) Water fixtures. W ater  conservation is cr itical to 

sustainable development, and more and more products are 

available that use less water in the home, such as showers, toilets, 

dishwashers and laundry systems. 

The world’s resources are finite, and growth that is unmanaged 

and un-sustained lead to increased poverty and decline of the 

environment. We owe it to future generations to explore lifestyles and 

paths of development that effectively balance progress with awareness of 

its environmental impact.  In order to preserve the future, we must 

appreciate   the   inter connectedness   between   humans   and   nature   

at   all levels. l Sustainable development practices can help us to this and 

through education and building awareness, preserving the future is 

within everyone’s reach. 

5.1.10: Economics of Sustainable Development  

 'Sustainable Development' has become a political buzzword since 

the 1992               Rio Conference on the Environment, organized by the 

United Nations. However, what exactly does it mean? That is a difficult 

question to answer since sustainable development (SD from now on) 

means different things to different people: people place varying 

emphases on multiple   aspects of the rather vague notion, which is SD. 

The best-known definition is that given by the Brandt and Commission 

in 1987 (WCED, 1987): met and the needs of present generations 

without compromising the ability of future generations to meet their 

own needs. 

Economic indicators of sustainability 

 If the following section, we set out the two main economic 

indicators of sustainability, namely green net national product and 
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Green Net National Product 

 A large literature has recently emerged on whether the well-known 

macroeconomic parameter, gross domestic product (GNP), is 

transformed into an indicator of SD (Asheim, 2003). GDP has 

traditionally been conceptualized as a measure of welfare and national 

income. Linking this to the basic income concept proposed by Hicks in 

1946, some authors have tried to turn GDP into an indicator of 

sustainable growth; Hicks's view of income represented that portion of 

the value of production that could be consumed in any given year with 

reduced wealth defined as the probability of future consumption. 

 Why is it necessary to reform traditional national accounts? 

Because in these calculations, much of what the environment contributes 

to the economy is discarded, because it is not valued by the market. 

When a country exhausts its natural capital, this decrease in the value of 

its natural resources is ignored in the national accounts, although /

although allowance is made for the value of capital invested decreased 

thereby correcting an omission in the GNNP calculation Two approaches 

were taken to work out what should be improved. One that is related to 

Riput and other authors involves a temporary downsizing to depreciate 

natural capital investments, allowing for development effects such as 

deforestation, groundwater depletion, . and soil erosion The second 

incorporates many of the same effects but requires constant economic 

evaluation theoretically.  

5.1.11: Status of Environmental Policy in India 

Environmental policy in India has improved a lot over the years. 

India has recognized the importance of environmental protection and 

implemented laws and regulations to address environmental challenges. 

In India, environmental policy has evolved over the years to meet the 

growing environmental challenges facing the country. The Constitution of 

India provides a framework for the protection and conservation of the 

environment, and a number of laws and regulations have been enacted to 

address environmental issues in the country. Key environmental policies 

and laws in India include: 

1. The National Green Tribunal Act, 2010: This act 

established the National Green Tribunal (NGT) to handle cases 
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related to environmental protection and conservation. The NGT 

has the power to issue orders and judgments on matters related to 

environmental protection. 

2. The National Biodiversity Act, 2002: This act provides for  

the conservation and sustainable use of biodiversity in India. It 

establishes the National Biodiversity Authority (NBA) to regulate 

access to biological resources and promote their conservation. 

3. The Forest Conservation Act, 1980: This act provides for  

the conservation of forests and regulates the diversion of forestland 

for non-forest purposes. The act requires prior approval from the 

central government before any forestland could be diverted. 

4. The Air (Prevention and Control of Pollution) Act, 1981: 

This act provides for the prevention, control, and abatement of air 

pollution. It establishes the Central Pollution Control Board 

(CPCB) to coordinate and monitor the implementation of the act. 

5. National Clean Air Programme (NCAP): Launched in 

2019, this program aims to reduce air pollution in 102 cities across 

India by 20-30% by 2024. The NCAP sets targets for air quality 

improvement, establishes air quality monitoring systems, and 

promotes public awareness campaigns. 

6. The Water (Prevention and Control of Pollution) Act, 

1974: This act provides for the prevention and control of water 

pollution. It establishes the Central Pollution Control Board 

(CPCB) and State Pollution Control Boards (SPCBs) to monitor 

and control water pollution. 

7. National Action Plan on Climate Change (NAPCC): The 

NAPCC was launched in 2008 to address the challenges posed by 

climate change. It outlines eight national missions to promote 

energy efficiency, renewable energy, sustainable agriculture, and 

other measures to mitigate and adapt to climate change. 

8. Swachh Bharat Abhiyan: This campaign, launched in 

2014, aims to promote cleanliness and hygiene in India and 

improve waste management practices. The campaign has led to 

significant improvements in waste management and sanitation 

infrastructure in many parts of the country. 
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launched in 1985 to address water pollution in India's rivers. The 

plan focuses on implementing measures to prevent pollution, 

conserve water resources, and improve water quality. 

10. Renewable Energy: India has m ade significant progress 

in promoting renewable energy sources, such as solar and wind 

power. In 2020, renewable energy sources accounted for over 20% 

of the country's total power generation capacity. 

11. Plastic Waste Management: In 2018, the Indian 

government launched a campaign to eliminate single-use plastics 

by 2022. The campaign includes a ban on certain plastic items, as 

well as the promotion of recycling and waste management 

practices. 

12. National Biodiversity Act: The National Biodiversity Act 

was enacted in 2002 to regulate access to India's biological 

resources and promote their conservation and sustainable use. 

Despite these policies, India faces major environmental challenges 

such as air and water pollution, deforestation and climate change. 

Implementation and implementation of environmental policies is 

inconsistent, more awareness and participation is needed by all 

stakeholders to address these challenges effectively so these policies and 

legislation India faces resources with major environmental challenges 

such as air and water pollution, deforestation and biodiversity loss Weak 

legal capacity and inadequate resources. However, the importance of 

environmental protection in India is becoming increasingly recognized 

and efforts are being made to address these challenges through new 

policies and legislation. 

5.1.12: Pros and Cons of Environmental Policy 

(a) Pros of Environmental Policy 

 There are many potential benefits to implementing environmental 

policies, including: 

1. Protection of natural resources: Environm ental policies 

can help protect natural resources like water, air, and land, which 

are essential for human well-being and the survival of many 

species.  Environmental policies aim to conserve natural resources 
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and protect ecosystems, ensuring that they are available for future 

generations. 

2. Reduction of pollution: Environm ental policies can 

reduce pollution levels and help improve the overall health of 

ecosystems, wildlife, and humans. 

3. Economic costs: Environm ental policies can be expensive 

to implement, particularly in the short-term. For example, 

industries may need to invest in new technology or infrastructure 

to meet stricter environmental regulations, which can be costly. 

4. Political resistance: Som e people and organizations m ay 

oppose environmental policies for ideological or financial reasons, 

making it difficult to implement and enforce them. 

5. Limited effectiveness: Som e environm ental policies m ay 

have limited effectiveness if they are not implemented properly or 

if they do not address the root causes of environmental problems. 

For example, a policy that focuses solely on reducing emissions 

from cars may not be effective if it does not also address issues 

such as urban sprawl and lack of public transportation. 

6. Unintended consequences: Environm ental policies can 

also have unintended consequences, such as creating new 

environmental problems or shifting pollution to other areas. For 

example, a policy that encourages the use of biofuels may lead to 

deforestation and land-use changes that have negative 

environmental impacts. 

7. International competition and cooperation: 

Environmental policies can also create international competition if 

one country or region implements stricter policies than others do. 

This can create economic disparities and make it difficult to 

achieve global cooperation on environmental issues.  

Environmental issues require global cooperation and collaboration 

to be effectively addressed. Environmental policies can help 

facilitate international cooperation on issues such as climate 

change and biodiversity conservation.  Implementing 

environmental policies can help foster partnerships and 

cooperation between countries, which can have broader benefits 

beyond just environmental protection. 
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policies can promote sustainable development by encouraging the 

use of renewable resources, reducing waste and emissions, and 

encouraging more efficient use of resources. 

9. Preservation of biodiversity: Environm ental policies can 

help protect biodiversity and ensure the survival of threatened and 

endangered species. 

10. Economic benefits: Environm ental policies can create 

new industries and jobs related to sustainable technologies, such as 

renewable energy and recycling, which can help drive economic 

growth. Many environmental policies can also have positive 

economic impacts. For example, policies that incentivize the use of 

renewable energy sources can create new jobs in the clean energy 

sector and reduce dependence on fossil fuels, which can be 

expensive and volatile.Environmental policies can create new jobs 

in clean energy, conservation, and other environmental sectors. 

Additionally, policies that promote energy efficiency can help 

reduce energy costs for consumers and businesses. 

11. Public health benefits: Environm ental policies can 

improve public health by reducing exposure to harmful pollutants, 

promoting cleaner and healthier living conditions, and 

encouraging healthy behaviors.  Many environmental policies aim 

to reduce pollution and exposure to harmful chemicals, which can 

have negative effects on human health. By implementing policies to 

reduce pollution and protect natural resources, we can help 

improve public health outcomes. 

12. Protection of ecosystems: Environm ental policies can 

help protect and preserve natural ecosystems, such as forests, 

wetlands, and oceans. This can help prevent habitat destruction 

and loss of biodiversity, which can have significant long-term 

consequences for both humans and other species. 

13. Improved quality of life: By im plementing policies that 

promote sustainable practices and protect natural resources, we 

can create more livable and enjoyable communities. For example, 

investing in public transportation, green spaces, and bike paths can 

make cities more pleasant and accessible for residents.  

Environmental policies can help create more livable and 
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sustainable communities. For example, policies that promote 

public transportation, bike paths, and green spaces can improve air 

quality, reduce traffic congestion, and create more opportunities 

for physical activity. 

(b) Cons of Environmental Policy 

While there are many potential benefits to implementing 

environmental policies, there are also some potential drawbacks to 

consider, including: 

1. Economic costs: Some environmental policies, such as regulations 

on emissions or resource use, can be expensive for businesses to 

comply with. This can lead to increased costs for consumers and 

potential job losses in affected industries.Environmental policies 

can be expensive to implement, and some stakeholders may resist 

policy changes if they perceive that it will hurt their profits or cost 

them money. 

2. Unintended consequences: Environmental policies can have 

unintended consequences if they are not carefully designed and 

implemented. For example, policies that encourage the use of 

biofuels may lead to deforestation and other negative 

environmental impacts if not managed properly. 

3. Opposition and resistance: Some individuals and industries may 

oppose environmental policies, arguing that they are unnecessary 

or harmful to their interests. This can make it difficult to pass and 

enforce policies, and may lead to political polarization and conflict. 

4. Limited effectiveness: Environmental policies may not always be 

effective in achieving their intended goals. For example, policies 

designed to reduce greenhouse gas emissions may not be sufficient 

to address climate change without complementary efforts to 

promote renewable energy and other sustainable practices. 

Environmental policies may not be effective if they are poorly 

designed, inadequately enforced, or do not address the root causes 

of environmental problems. 

5. Conflicting objectives: Environmental policies may conflict with 

other policy objectives, such as economic growth or national 

security, and policymakers may have difficulty balancing these 

competing priorities. 
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difficult to implement and enforce, particularly in industries with 

many stakeholders and competing interests. This can lead to 

confusion, delays, and potential legal challenges. 

7. Economic costs: Environmental policies can be expensive to 

implement, particularly in the short-term. For example, industries 

may need to invest in new technology or infrastructure to meet 

stricter environmental regulations, which can be costly. 

8. Political resistance: Some people and organizations may oppose 

environmental policies for ideological or financial reasons, making 

it difficult to implement and enforce them.  Environmental policies 

can face opposition from some politicians, business interests, or 

other stakeholders who are skeptical about the need for regulation 

or believe that environmental concerns are a low priority. 

9. Limited effectiveness: Some environmental policies may have 

limited effectiveness if they are not implemented properly or if they 

do not address the root causes of environmental problems. For 

example, a policy that focuses solely on reducing emissions from 

cars may not be effective if it does not also address issues such as 

urban sprawl and lack of public transportation. 

10. Unintended consequences: Environmental policies can also have 

unintended consequences, such as the creation of new 

environmental problems or the diversion of pollutants For 

example, policy encouraging the use of biofuels can lead to 

deforestation and land use change with negative impacts on the 

environment. Environmental policies can have unintended 

consequences, such as transferring pollutants, creating new 

environmental problems, or increasing the cost of goods and 

services 

11. International competition: If one country or region implements 

more stringent policies than others, environmental policies can 

also create international competition. International cooperation is 

essential to effectively address global environmental problems such 

as climate change and biodiversity loss. However, it can be difficult 

to achieve international cooperation on environmental issues, as 

different countries may have different priorities or be unwilling to 
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make concessions This can, and does, lead to economic disparities 

difficult to achieve global cooperation on environmental issues. 

 The environmental policies face several limitations that can make it 

difficult to achieve their intended outcomes. Policymakers must carefully 

consider these limitations and work to design policies that are effective, 

efficient, and socially equitable. 

5.1.13: Case Study on Environmental Policy 

 An example of a successful environmental policy is the Montreal 

Convention on substances that deplete the ozone layer, signed in 1987. The 

Montreal Convention is an international treaty that aims to create 

Protecting the ground-level ozone layer through the gradual production 

and use of chlorofluorocarbons (CFCs) ) and hydrochlorofluorocarbons 

(HCFCs). The Montreal Accords were successful for several reasons: 

1. International cooperation: The Montreal Protocol was signed by 

197 countries, making it one of the most widely supported 

environmental treaties in history. This broad support helped 

ensure that the protocol was effectively enforced across different 

regions of the world. 

2. Technological innovation: The Montreal Protocol spurred 

innovation in the development of new technologies that could 

replace ozone-depleting chemicals, such as hydro fluorocarbons 

(HFCs). This helped ensure that the phase-out of ozone-depleting 

substances did not harm the economy or disrupt industries that 

relied on these chemicals. 

3. Public awareness: The Montreal Protocol helped raise public 

awareness about the importance of protecting the ozone layer and 

the dangers of ozone depletion. This public awareness helped 

generate support for the protocol and helped ensure its long-term 

success. 

4. Adaptable to new scientific research: The Montreal Protocol was 

designed to be adaptable to new scientific research and emerging 

technologies. As new information became available about the 

effects of ozone-depleting substances, the protocol was amended to 

address these new concerns. 
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cooperation, technological innovation, public awareness, and adaptable 

policy design can help protect the environment and promote 

sustainability. 

Case Study – 2 

 One example of a theme-specific environmental approach is the zero 

waste system implemented by the city of San Francisco, California. The 

Zero Waste Program is a comprehensive approach to reducing waste and 

promoting sustainable development, with the goal of diverting any waste 

to landfills or incinerators by 2020. 

The Zero Waste program is successful for several reasons: 

1. Comprehensive approach: The Zero Waste program takes a 

comprehensive approach to waste reduction, with a focus on 

reducing waste at its source, increasing recycling rates, and 

promoting composting. This holistic approach helps ensure that all 

aspects of the waste management process are addressed. 

2. Strong policy support: The Zero Waste program is supported by 

strong policies and regulations, including a ban on plastic bags and 

a requirement for composting at certain businesses and 

institutions. These policies help create a level playing field and 

ensure that all stakeholders are working towards the same goal. 

3. Innovative solutions: The Zero Waste program promotes 

innovative solutions to waste reduction, such as a citywide 

composting program and the use of recycled materials in 

construction projects. These solutions help reduce waste and 

promote sustainability in creative and effective ways. 

4. Community engagement: The Zero Waste program encourages 

community engagement and education, with the goal of promoting 

behavior change and increasing awareness about the importance of 

waste reduction. This helps ensure that the program is inclusive 

and reflects the needs and concerns of the community. 

Overall, the Zero Waste program in San Francisco is a successful 

example of how a comprehensive approach, strong policy support, 

innovative solutions, and community engagement can promote 

environmental sustainability and reduce waste. 
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Model Questions 

1. What are the main objectives of environmental policy and how are 

they achieved? 

2. How can environmental policy address the issue of climate change? 

3. What are some of the key challenges faced by policymakers when 

designing and implementing environmental policy? 

4. What role does public participation play in environmental policy-

making? 

5. Can environmental policy be effective without international 

cooperation? 

6. What are the potential economic costs of implementing 

environmental policy, and how can policymakers address these 

costs?  

7. What are some of the different approaches to addressing 

environmental issues, and how do they differ? 

8. How market-based approaches do used to address environmental 

issues? 

9. What are some of the advantages and disadvantages of relying on 

technological innovation as an approach to addressing 

environmental challenges? 

10. How community-based approaches do used to address 

environmental challenges in marginalized communities? 

11. How sustainable development do used as an approach to balancing 

economic growth and environmental protection? 

12. How precautionary principle used to guide decision-making in the 

face of uncertainty about environmental risks? 

13. How partnerships between governments, industry, and civil society 

organizations be used as an approach to addressing environmental 

challenges? 

14. How education and awareness-raising campaigns be used as an 

approach to changing public attitudes and behaviors towards the 

environment? 

15. How an interdisciplinary approach be used to address 

environmental issues, and what are the benefits of this approach? 
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Notes 16. What are some of the unintended consequences that can arise from 

environmental policy, and how can policymakers mitigate these 

consequences? 

17. How can policymakers ensure that environmental policy is socially 

equitable and does not disproportionately affect marginalized 

communities? 

18. What are some of the most successful examples of environmental 

policy in action, and what can we learn from these examples? 

19. How can environmental policy be adapted to respond to emerging 

environmental challenges and technological innovations? 
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5.2.1: Introduction 

India has a rich and diverse environmental policy aimed at 

protecting the country’s natural resources and promoting sustainable 

development. The country faces various environmental challenges 

including air and water pollution, deforestation and climate change. To 

meet these challenges, India has developed several laws and institutions to 

regulate environmental activities and promote environmental protection. 

India is facing many environmental challenges including air and water 

pollution, deforestation and climate change. To meet these challenges, 

India has developed environmental policies and institutions, monitored by 

the Central Pollution Control Board (CPCB) responsible for enforcement 

of environmental laws pollution levels across the country including. One of 

the key institutions responsible for implementing environmental policy in 

India is the Central Pollution Control Board (CPCB). The CPCB is a 

statutory organization under the Ministry of Environment, Forest and 

Climate Change, and is responsible for monitoring and controlling 

pollution in the country. The CPCB works with state pollution control 

boards (SPCB) to enforce environmental regulations and develop policies 

to address environmental challenges. The CPCB was established in 1974 as 

a statutory body under the Ministry of Environment, Forest, and Climate 

Change. Its primary mandate is to promote and enforce environmental 

standards and regulations, including those related to air and water 

pollution, hazardous waste management, and noise pollution. The CPCB 

works closely with state pollution control boards to ensure that 

environmental regulations are implemented effectively across the country. 

India has also developed a range of environmental policies aimed 

at addressing specific environmental challenges. For example, the 

National Clean Air Programme (NCAP) launched in 2019 with the goal of 

reducing air pollution levels in 102 cities across the country. The Swachh 

Bharat Abhiyan (Clean India Mission), launched in 2014, aims to promote 

cleanliness and sanitation across the country, with a focus on improving 

waste management and reducing open defecation.  India has also enacted 

a number of laws and regulations to protect the environment, including 

the Air (Prevention and Control of Pollution) Act, the Water (Prevention 

Lesson – 5.2 
Indian Environmental Policies and 

Functions of Pollution Board 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 249 

Notes and Control of Pollution) Act, and the National Green Tribunal Act. These 

laws provide a framework for regulating and monitoring pollution, as well 

as enforcing penalties for non-compliance. India has also taken a number 

of initiatives to promote sustainable development and address climate 

change, including the National Action Plan on Climate Change and the 

Swachh Bharat Abhiyan, a national campaign to clean up the country's 

streets, roads and infrastructure. 

Despite these efforts, India continues to face significant 

environmental challenges, particularly in the areas of air and water 

pollution. The CPCB and other environmental institutions face numerous 

challenges in enforcing regulations and addressing pollution. However, 

the government of India is continuing to invest in environmental policy 

and institutions, and there is growing recognition of the importance of 

addressing environmental challenges for the health and well-being of 

India's citizens and the country's economic development.  Addressing 

these challenges will require continued investment in environmental 

policy, regulation and enforcement, as well as sustained efforts to promote 

sustainable development and reduce emissions. 

5.2.2: Base of the Indian Environmental Policy 

The Indian environmental policy based on the principles of 

sustainable development, which seek to balance economic development 

with environmental protection and social well-being. India's constitution 

provides a legal framework for environmental protection, recognizing the 

right to a healthy environment as a fundamental right.The history of 

environmental policy in India traced back to the early 1970s, when the 

country began to experience a range of environmental challenges, 

including air and water pollution, deforestation, and soil degradation. In 

response to these challenges, the government began to enact legislation 

and establish institutions to regulate environmental activity and promote 

environmental protection. 

Central Pollution Control Board (CPCB) is responsible for 

monitoring India’s Air and Water Quality and pollution-related issues. The 

Ministry of Environment, Forests and Climate Change is responsible for 

the Central Pollution Control Board of India, a statutory body. CPCB 

began a nationwide initiative called the National Air Quality Monitoring 

Program to keep an eye on ambient air quality (NAMP).  Central Pollution 

Control Board is one of the most important government bodies. CPCB 

DDE, P
ONDIC

HERRY U
NIVERSITY



 

 250 

Notes 
finds its relevance under the Environment & Ecology section of the UPSC 

Syllabus. For the candidate’s ease, we have covered the powers, structure, 

and crucial facts related to the Central Pollution Control Board. 

One of the key milestones in the development of Indian 

environmental policy was the establishment of the Ministry of 

Environment and Forests in 1985, which later renamed as the Ministry of 

Environment, Forest and Climate Change in 2014. The Ministry has 

played a crucial role in formulating and implementing environmental 

policy in India, as well as coordinating environmental action across 

different government departments. In addition to the Ministry of 

Environment, Forest and Climate Change, India has established a number 

of other institutions to promote environmental protection, including the 

Central Pollution Control Board (CPCB) and State Pollution Control 

Boards, which are responsible for monitoring and controlling pollution in 

the country. 

Over the years, India enacted a range of laws and regulations to 

protect the environment, including the Air (Prevention and Control of 

Pollution) Act, the Water (Prevention and Control of Pollution) Act, and 

the Environment Protection Act. These laws provide a framework for 

regulating and monitoring pollution, as well as enforcing penalties for non

-compliance. In recent years, India has also taken a number of initiatives 

to promote sustainable development and address climate change, such as 

the National Action Plan on Climate Change and the Swachh Bharat 

Abhiyan, a national campaign to clean up the country's streets and 

infrastructure. The policy also aims to promote a participatory approach to 

environmental governance, involving communities, civil society 

organizations, and industry in decision-making processes. The 

government has established a number of institutions to promote 

environmental protection and sustainable development, including the 

Ministry of Environment, Forest and Climate Change and the National 

Green Tribunal. 

The policy also emphasizes the importance of environmental 

education and awareness raising, to encourage individuals and 

communities to take responsibility for protecting the environment. The 

government has launched a number of campaigns to promote 

environmental awareness, such as the Swachh Bharat Abhiyan, which 

seeks to clean up the country's streets and infrastructure.  In terms of 
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addressing air and water pollution, promoting renewable energy and 

energy efficiency, and conserving biodiversity and natural resources. The 

policy also seeks to address climate change, recognizing the importance of 

reducing greenhouse gas emissions and promoting adaptation measures to 

mitigate its impacts. 

Overall, Indian environmental policy is based on a holistic 

approach that seeks to balance economic development with environmental 

protection and social well-being, while also recognizing the importance of 

individual and community participation in promoting sustainable 

development.  Hence, the development of Indian environmental policy 

driven by a recognition of the importance of protecting the country's 

natural resources and promoting sustainable development, as well as a 

growing awareness of the impacts of environmental degradation on 

human health and well-being. 

5.2.3: Objectives of Pollution Control Board of India 

The Pollution Control Board of India, also known as the Central 

Pollution Control Board (CPCB), is a statutory organization that works 

under the Ministry of Environment, Forest and Climate Change. Its 

primary objective is to promote and protect the quality of the environment 

and prevent and control pollution.  Some of the specific objectives of the 

CPCB are: 

1. To establish and enforce environmental standards for various 

pollutants in air, water, and soil. 

2. To regulate and monitor industrial activities and ensure that they 

comply with environmental norms. 

3. To promote research and development on pollution control 

technologies and techniques. 

4. To provide technical assistance and guidance to state pollution 

control boards and other agencies involved in pollution control and 

management. 

5. To create awareness among the public about the importance of 

environmental protection and pollution control. 

6. To facilitate the implementation of national policies and programs 

related to environmental protection and pollution control. 
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To achieve these objectives, the CPCB undertakes a range of activities, 

such as conducting environmental monitoring and assessment, issuing 

environmental clearances for new projects, conducting research and 

development, and providing technical assistance and guidance to 

industries and other stakeholders. The main goal of the CPCB is to ensure 

that the country's natural resources protected and conserved, and that the 

quality of the environment maintained at a level that is conducive to 

human health and well-being. 

5.2.4: Scope of Central Pollution Control Board of India 

(CPCB) 

The Pollution Control Board of India, also known as the Central 

Pollution Control Board (CPCB), has a broad scope of activities related to 

pollution control and environmental protection. The Pollution Control 

Board of India, or the Central Pollution Control Board (CPCB), has a wide 

scope of responsibilities and functions related to pollution control and 

environmental protection. Some of the key areas of its scope include: 

1. Monitoring and regulation of pollution: The CPCB is 

responsible for monitoring and regulating various forms of 

pollution, including air, water, and soil pollution. It sets 

environmental standards for various pollutants and ensures that 

industries and other entities comply with these standards. 

2. Environmental clearances: The CPCB is involved in 

granting environmental clearances to new projects, such as 

industrial plants, power plants, and mining operations. These 

clearances granted after a thorough assessment of the potential 

environmental impacts of the project, and aimed at minimizing the 

negative impacts on the environment. 

3. Waste management: The CPCB is responsible for  

regulating and monitoring the management of hazardous waste, 

biomedical waste, and electronic waste. It sets guidelines for the 

safe handling, storage, and disposal of waste, and conducts 

inspections to ensure compliance. 

4. Research and development: The CPCB conduct research 

and development activities related to pollution control and 
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technologies and techniques for pollution control, and provides 

technical assistance and guidance to industries and other 

stakeholders. 

5. Environmental awareness and education: The CPCB is 

involved in creating awareness among the public about the 

importance of environmental protection and pollution control. It 

conducts awareness campaigns and educational programs, and 

collaborates with schools, colleges, and other institutions to 

promote environmental education. 

6. Collaboration with State Pollution Control Boards: The 

CPCB works closely with state pollution control boards to 

coordinate and implement pollution control activities at the state 

level. It provides technical assistance and guidance to state boards, 

and conducts joint monitoring and assessment activities. 

7. Capacity building and awareness raising: The CPCB 

provides technical assistance and guidance to state pollution 

control boards, industries, and other stakeholders involved in 

pollution control and management. It also conducts training 

programs and awareness campaigns to promote environmental 

education and awareness. 

The scope of the CPCB is quite broad, and its functions and 

responsibilities cover a wide range of areas related to pollution control and 

environmental protection. Its aim is to ensure that India's natural 

resources protected and conserved, and that the quality of the 

environment maintained at a level that is conducive to human health and 

well-being. 

5.2.5: Organizational Structure of Pollution Control Board 

of India 

The Central Pollution Control Board (CPCB) is a statutory 

organization under the Ministry of Environment, Forest and Climate 

Change, Government of India. The CPCB is responsible for coordinating 

the activities of State Pollution Control Boards and promoting research 

and development in the field of environmental pollution control. 
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Figure 5.1: Organizational Flow Chart of CPCB 

 

Source:  h ttps://en.wikipedia.org/wiki/

File:Organizational_structure_of_CPCB.jpg 
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1. Chairperson: He is the head of CPCB and appointed by 

the Central Government. 

2. Member Secretary: The Mem ber  Secretary is the chief 

executive officer of the CPCB and is responsible for the overall 

management of the organization. 

3. Senior Officials: CPCB has several senior  officials, 

including the Additional Director, Joint Director, Deputy Director, 

and Assistant Director. They are responsible for implementing the 

policies and programs of the organization and ensuring that the 

CPCB functions efficiently. 

4. Divisions: CPCB has several divisions that are 

responsible for specific areas such as air pollution, water pollution, 

hazardous waste management, and environmental monitoring. 

This division headed by divisional heads. 

5. Regional Offices: CPCB has several regional offices 

located in different parts of the country. These offices are 

responsible for implementing the policies and programs of the 

CPCB at the regional level. 

6. Laboratories: CPCB has several laborator ies that are 

responsible for analyzing samples of air, water, and soil. These 

laboratories provide technical support to the organization in 

implementing its policies and programs. 

 5.2.6: Role of CPCB in India 

The Central Pollution Control Board contributes to the reduction and 

control of Pollution at the national level by producing relevant 

information, providing scientific information, providing technical inputs 

for formulation of national policies and programmes, training and 

professional development , and on awareness-raising activities at various 

levels of government and with the public. The Central Pollution Control 

Board (CPCB) in India plays an important role in environmental 

protection and conservation by implementing various pollution control 

measures and environment laws and regulations. The core functions of the 

CPCB include: 
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1. Development of Environmental Standards: The CPCB sets 

and revises the standards for air, water, and noise pollution in 

India. It also formulates guidelines and best practices for pollution 

control. 

2. Monitoring and Assessment: The CPCB m onitors and 

assesses the quality of air, water, and soil in different parts of the 

country. It also conducts surveys and studies to identify pollution 

sources and assess the level of pollution in various regions. 

3. Regulatory Functions: The CPCB is responsible for 

enforcing environmental laws and regulations. It issues 

environmental clearances for new projects and conducts regular 

inspections and audits to ensure compliance with environmental 

norms. 

4. Hazardous Waste Management: The CPCB regulates and 

monitors the management of hazardous waste, biomedical waste, 

and electronic waste. It sets guidelines for the safe handling, 

storage, and disposal of waste and conducts inspections to ensure 

compliance. 

5. Research and Development: The CPCB conducts research 

and development activities to promote the development and 

adoption of pollution control technologies and techniques. It 

collaborates with academic institutions, research organizations, 

and industry to develop new solutions for pollution control. 

6. Capacity Building and Awareness-raising: The CPCB 

provides technical assistance and guidance to state pollution 

control boards, industries, and other stakeholders involved in 

pollution control and management. It also conducts training 

programs and awareness campaigns to promote environmental 

education and awareness. 

(a) Role of Central Pollution Control Board and NAMP 

Central Pollution Control Board launched a nationwide program called 

National Air Quality Monitoring Programme (NAMP) to track India’s Air 

Quality Index (AQI). The objectives of NAMP are:  

● To find out the trends and status of ambient air quality 

● To figure out whether the prescribed air quality standards are 

violated 
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those cities 

● To get enough understanding and knowledge required for 

developing corrective and preventive measures. 

● To understand the cleansing process undergoing in the 

environment. 

● NAMP regularly measures the SO2, NO2, RSPM / PM10 

5.2.7: Functions of Pollution Control Board of India 

The CPCB project was carried out at the state and national levels, 

as well as at the central local state councils. Enacted under the Water 

(Prevention and Control of Pollution) Act, 1974, the CPCB Air (Prevention 

and Control of Pollution) Act, 1981 aims to prevent, control, and reduce 

water pollution to control rivers and wells in various locations encourage 

sanitation States or to reduce. The main functions of the CPCB are to 

control, prevent and reduce water pollution and to promote the cleanliness 

of wells and rivers in various parts of the States The powers and functions 

of the Central Pollution Control Board include: 

● Advise the central government on matters concerning the control 

and prevention of water and air pollution and enhancement of 

air and water quality. 

● The responsibility of the Central Pollution Control Board includes 

planning training programs for people involved in the activities for 

improvement, prevention, and control of water and air pollution. 

● CPCB provides technical support and guidance to the state boards 

and carries out sponsor research and investigation related to the 

problems of air and water pollution and for their control, 

prevention, and abatement. 

● CPCB organizes mass awareness programs on controlling and 

preventing air and water pollution. 

● Preparing guidelines, manuals, and codes for treating sewage, 

trade effluents, and stack gas-cleaning devices. 

● Another responsibility of the Central Pollution Control Board 

includes collecting statistical and annual Water & Air pollution 

reports. This report helps to take preventive measures to reduce 

and control pollution. 
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● Central Pollution Control Board also performs other functions as 

prescribed by the Indian Government. 

- Air Quality/Pollution: CPCB administers the National Air  

Quality Monitoring Program, a nationwide ambient air quality 

monitoring program (NAMP) There are four air pollutants 

designated for permanent monitoring at all sites in NAMP below: 

sulfur dioxide (SO2), oxides of nitrogen as NO2 , suspended 

particles, and resolvable suspended particles (RSPM/ PM-10). 

- Municipal Solid Waste Rules: Every Municipal Authority 

comes under the Municipal Solid Waste (Management and 

Handling) Rules, 2000 (MSW Rules, 2000) and is responsible for 

the collection, separation, storage, disposal of municipal solid 

waste CPCB attend, process and dispose collect necessary 

information from local authorities , and provides them with 

technical assistance. 

- Noise Pollution/Requirements: MoEFC S.O. 123(e), 

industrial use, construction use, generator sets, loudspeakers, 

public address systems, music systems, automobile horns, and 

other devices, etc. many substances are hazardous to human 

health. The CPCB is responsible for noise and leading to sources. 

- Water quality/pollution:Freshwater  is a scarce resource 

essential for agriculture, industry, wildlife and fisheries 

proliferation, and human survival. 

● India is a river-drenched land.It has 14 m ajor  rivers, 44 

intermediate rivers and 55 minor rivers, and many lakes, ponds 

and wells that were used as primary sources of drinking water even 

without maintenance Falls three months out of rain Most rain fed 

rivers have rainfall remains dry for the remainder of the year, often 

from factories, cities or towns with wastewater discharges, 

threatening the quality of our limited water supplies 

The CPCB in collaboration with the affiliated SPCBs/PCCs formed a 

nationwide network of water quality monitoring, with 1019 stations 

operating in 27 states and 6 central regions Quarterly water monitoring 

measures were adopted for surface water and semiannually in the case of 

groundwater. It has 200 rivers, 60 lakes, 5 reservoirs, 3 ponds, 3 canals, 13 

canals, 17 drains and three hundred and twenty wells. There are 592 
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on lakes, 3 on lakes and 321 on groundwater. The inland water quality 

management system was formulated in three phases: the Global 

Environmental Monitoring System (GEMS), the Indian National Water 

Management System (MINARS), and the Yamuna Action Plan (YAP). 

5.2.8: Achievements of Pollution Control Board of India 

The Central Pollution Control Board (CPCB) has achieved several 

significant accomplishments since its inception. Some of the key 

achievements of CPCB are: 

1. Development of National Ambient Air  Quality Standards 

(NAAQS): CPCB developed NAAQS, which has been instrumental 

in addressing air pollution in the country. The NAAQS based on 

the health effects of air pollution, and the standards revised 

periodically to keep pace with scientific knowledge and changing 

circumstances. CPCB has set national ambient air quality 

standards for the control of air pollution. These standards revised 

periodically and implemented by the State Pollution Control 

Boards. 

2. National Water Quality Monitoring Programme: CPCB 

has established a national water quality-monitoring programme to 

monitor the quality of surface and groundwater in the country. 

This programme has helped in identifying the polluted stretches of 

rivers and taking remedial measures to control pollution. 

3. Hazardous Waste Management Rules: CPCB has 

formulated the Hazardous Waste Management Rules, which 

provide for the safe handling, storage, and disposal of hazardous 

waste. These rules implemented by the State Pollution Control 

Boards. 

4. Environmental Impact Assessment: CPCB has been 

instrumental in the formulation of guidelines for the 

Environmental Impact Assessment (EIA) of industrial projects. 

These guidelines implemented by the Ministry of Environment, 

Forest and Climate Change. 

5. Diesel Emission Control Measures: CPCB has 

implemented several measures to control the emissions from diesel 
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vehicles, including the implementation of Bharat Stage emission 

standards, which are equivalent to Euro emission standards. 

6. National Green Tribunal: CPCB played a vital role in the 

establishment of the National Green Tribunal (NGT) in 2010. The 

NGT is an independent judicial body that hears cases related to 

environmental protection and pollution control. 

7. Monitoring and Assessment of Pollution: CPCB has 

developed a comprehensive air quality-monitoring network, which 

covers all major cities and towns in India. The organization has 

also established systems for monitoring and assessment of water 

and soil pollution. 

8. Implementation of Pollution Control Laws: CPCB has 

played a significant role in the implementation of the Water 

(Prevention and Control of Pollution) Act, 1974; Air (Prevention 

and Control of Pollution) Act, 1981; and the Environment 

(Protection) Act, 1986. The organization has been instrumental in 

enforcing the laws and regulations related to pollution control. 

9. Promotion of Cleaner Technologies: CPCB has been 

actively promoting cleaner technologies, such as renewable energy, 

waste-to-energy, and eco-friendly manufacturing processes. The 

organization has also been encouraging industries to adopt cleaner 

production methods and practices. 

10. International Cooperation: CPCB has been actively 

participating in international forums on environmental issues and 

has established collaborations with international organizations for 

capacity building, technology transfer, and knowledge sharing. 

11. Special Initiatives: CPCB has initiated several special 

programs, such as the National River Conservation Plan, National 

Ganga River Basin Authority, National Clean Energy Fund, and the 

National Green Tribunal. These initiatives have been instrumental 

in addressing various environmental challenges in the country. 

 The overall CPCB has played a crucial role in the protection of the 

environment and public health in India through the formulation and 

implementation of various policies and programs related to pollution 

control. 
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Macroeconomic statistics establish macroeconomics by 

measuring GDP. All of this is called because the depreciation and 

expenditure of capital expenditures (capital expenditures) have not yet 

been deducted, and there are three methods of calculating GDP to obtain 

national income, all of which yield the same final number. The first 

method is to calculate the total income or income in the economy, 

including wages and corporate 'profits plus land costs. The second is an 

accounting of total expenditure, both in terms of consumption and 

investment. The third approach is to calculate the aggregate value of 

‘goods and services sold in the market in a depreciating economy’ while 

allowing government to remain as it should be and including its costs in 

the form of income or sales taxes. Note, however, that GDP can be 

calculated for a stateless economy (or a state with only one GDP 

calculator). 

There are only a few differences between GDP and GDP that do 

not concern us here. Importantly, many GDP figures have been criticized 

from an environmental perspective. In September 2009, President 

Nicolas Sarkozy addressed the French National Statistics Agency asking 

the agency to consider more factors such as quality of life and the 

environment (compared to GDP reports alone on marketable goods and 

services) in determining overall health get about accounting for it and 

about even more insults and not to quote the European President 

CicacoMansholt who wanted to debate 1972 GDP growth. Accepting the 

criticism of GDP in the 1960s and 1970s is a matter of intellectual 

honesty. It also underscores the arguments made recently, as criticism of 

GDP in the West cannot be attributed solely to the sour grapes of the 

2008–2009 financial crisis. 

Eco-feminist economists (such as Marilyn Waring, 1999) have 

long emphasized that a number of hours including unpaid work 

(domestic and voluntary work) are not included in GDP as Julie Nelson 

writes in Ecological Economics (2009): where, or where, leftover 

resources go. It would require free discussion of where economic agents 

come from, where they go when they are broken or used (and who looks 

after them) ‘In other words, economic accounting focuses on the 

production of goods for the market. Forgets the social and environmental 

costs of procreation. 
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The Human Development Index considers social factors besides 

GDP but does not consider environmental pollution. It is also closely 

related to GDP per capita. There is no single definitive economic–social– 

environmental explanation. What is needed, therefore, is a ‘political de-

burdening of GDP’, and an empirical multi-criteria analysis to judge 

where the macroeconomy is going where it should be (Shmelev and 

Rodríguez-Labajos, 2009). To understand environmental value, we need 

to understand the concept of value‖ in relation to the environment 

There are two types of value: consumption value and passive value 

Consumption value: the satisfaction/benefit that consumers derive from 

direct use of the product. (e.g., hiking through the woods). 

Non-use Value: It’s a gain in person ‘s utility without the person 

actually using the good directly. For example, one may value the 

wilderness areas in the Seirra Nevada, Nevada, not because he/she plans 

to make use of the wilderness but because others May and that may make 

him/her feel good. There are three basic types of non-use value: 

Existence value, Altruistic vale and Bequest value: 

Types of non-use value: Existence value: The value a consumer 

attaches to knowing something exists (e.g. One-horned rhinoceros in 

Kaziranaga National Park) Altruistic value: It‘s a value that the 

consumers derive from not consuming the goods themselves but from the 

fact they derive the benefit when someone else gains utility. (e.g. If 

person A ‘s neighbor derives benefit from his cleaning his front yard, 

person A obtains utility from the fact that his neighbors are better off. 

(a) Types of nonuse value: 

Bequest value: It is associated w ith the w ell-being of the 

descendants. For example, if one values passing a wilderness area on to 

the next generation that wilderness area has a bequest value to the 

person even if he or she never uses it or intends to use it 
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Notes (b)  Need of value the environment 

a) No price information is available for unsold environmental 

products (demand or prices for individual products can be 

obtained from the market). 

b) Data on the benefits and costs of environmental protection and 

restoration are needed to guide policy development 

c) Information on the benefits and costs of environmental 

protection and restoration is essential to guide budgeting 

d) Victims need information to guide compensation planning 

e) Information on the external costs of development projects is 

important to guide development policy 

f) Information is needed to guide the establishment of policies for 

user fees/charges/taxes to prevent pollution Information is 

needed to guide efficient and appropriate use of resources 

5.2.10: Case Study 

One of the notable cases where the Central Pollution Control Board 

(CPCB) played a crucial role in pollution control is the Vapi Industrial 

Cluster case. Vapi is an industrial city located in the state of Gujarat, India, 

known for its chemical industries, textile mills, and paper mills. In the 

1990s, Vapi identified as one of the most polluted industrial clusters in the 

country. The air and water quality in the region affected due to the 

discharge of untreated effluents from industries, which posed a significant 

threat to the health of the local population and the environment. In 

response to the situation, CPCB initiated a comprehensive pollution 

control program in collaboration with the Gujarat Pollution Control Board 

(GPCB) and other stakeholders. The program included the following 

measures: 

1. Setting up of Common Effluent Treatment Plants (CETPs): CPCB and 

GPCB facilitated the establishment of CETPs to treat the effluents 

generated by industries before discharging them into water bodies. 

2. Installation of Pollution Control Devices: CPCB and GPCB mandated 

the installation of pollution control devices such as scrubbers, 

electrostatic precipitators, and bag filters in industries to control air 

pollution. 
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3. Monitoring and Enforcement: CPCB and GPCB set up monitoring 

stations to measure air and water quality and ensure compliance with 

pollution control regulations. 

4. Capacity Building: CPCB and GPCB conducted training programs for 

industries and local authorities on pollution control and management. 

 The pollution control measures initiated by CPCB and GPCB 

resulted in a significant improvement in the air and water quality of the 

Vapi region. The establishment of CETPs and pollution control devices led 

to a reduction in the discharge of pollutants into water bodies and the 

atmosphere. The monitoring and enforcement activities helped in 

ensuring compliance with pollution control regulations, and the capacity 

building activities created awareness about pollution control among 

industries and local authorities. 

The Vapi Industrial Cluster case study highlights the importance of 

effective coordination and collaboration between the central and state 

pollution control boards, industries, and local authorities in achieving 

pollution control and management objectives. The CPCB played a crucial 

role in initiating and implementing pollution control measures in Vapi, 

which can serve as a model for other industrial clusters in the country. 

Case Study – 2 

The Delhi NCR region is one of the most polluted regions in India, and 

the Central Pollution Control Board (CPCB) has played a significant role in 

achieving notable achievements in pollution control in the area. In 2016, 

the CPCB implemented the Graded Response Action Plan (GRAP) in Delhi 

NCR to control air pollution. The GRAP is a comprehensive plan that 

consists of different levels of action to be taken depending on the severity 

of air pollution. Some of the measures implemented under GRAP include: 

1. Closure of Thermal Power Plants: The CPCB ordered the closure of 

thermal power plants in the region to control air pollution. 

2. Ban on Firecrackers: The CPCB implemented a ban on the sale and 

use of firecrackers during Diwali to control air pollution. 

3. Odd-Even Rule for Vehicles: The CPCB implemented the odd-even 

rule for vehicles, which allowed only vehicles with odd or even 

numbers to ply on alternate days, to control vehicular pollution. 
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Notes 4. Construction Ban: The CPCB ordered a ban on construction 

activities in the region to control dust pollution. 

5. Mechanized Sweeping: The CPCB initiated the mechanized 

sweeping of roads to control dust pollution. 

The implementation of the GRAP has led to a significant reduction 

in air pollution in Delhi-NCR. According to the report of the CPCB, the 

concentration of PM 2.5 (fine particulate matter) in Delhi decreased from 

154 micrograms per cubic meter to 98 micrograms per cubic meter during 

2016 - 2019; it was roughly a reduction of nearly 36 per cent. The 

concentration of NO2 (nitrogen dioxide) also decreased by 34% during the 

same period. The achievement of the CPCB in reducing air pollution in 

Delhi-NCR highlights the importance of the implementation of 

comprehensive pollution control measures that tailored to the specific 

needs of the region. The CPCB's efforts in implementing the GRAP have 

led to a significant reduction in air pollution in Delhi-NCR, which can 

serve as a model for other cities in India facing similar pollution 

challenges. 

Model Questions 

1. What is the National Clean Air Programme (NCAP), and what are its 

objectives? 

2. How has the Swachh Bharat Abhiyan contributed to reducing 

pollution in India? 

3. What is the role of the National Green Tribunal (NGT) in promoting 

environmental protection in India? 

4. What steps has India taken to promote renewable energy sources, 

and how has this contributed to reducing pollution? 

5. What measures has the Indian government taken to address plastic 

waste management, and what affects have these had on pollution 

levels? 

6. What are some of the main environmental challenges facing India, 

and how is the government working to address them? 

7. How do pollution levels in India compare to those in other 

countries, and what factors contribute to this? 
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8. What role can individuals and communities play in reducing 

pollution in India, and what initiatives launched to promote public 

awareness and engagement? 

9. What are some of the potential economic and social impacts of 

pollution in India, and how these addressed by the government? 

10. What are some of the key priorities for Indian pollution policy going 

forward, and what strategies considered to achieve these goals? 

11. What is the Pollution Control Board of India, and what is its role in 

addressing environmental pollution? 

12. How effective the Pollution Control Board of India been in enforcing 

environmental regulations and preventing pollution? 

13. What are some of the key challenges facing the Pollution Control 

Board of India in carrying out its mandate, and how is it addressing 

these challenges? 

14. What measures has the Pollution Control Board of India taken to 

monitor and control air pollution in major Indian cities? 

15. How does the Pollution Control Board of India work with other 

government agencies and stakeholders to address environmental 

pollution? 

16. What penalties or fines can the Pollution Control Board of India 

impose on polluters, and how often penalties enforced? 

17. What initiatives has the Pollution Control Board of India launched to 

promote public awareness and engagement on environmental 

issues? 

18. How does the Pollution Control Board of India prioritize its efforts to 

address different types of environmental pollution, such as water 

pollution or industrial pollution? 

19. What role do scientific research and data analysis play in the work of 

the Pollution Control Board of India, and how information used to 

inform policy decisions? 

20. How is the Pollution Control Board of India addressing the issue of 

environmental pollution in rural areas, and what strategies are being 

considered to improve environmental conditions in these areas? 
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