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Syllabus:

 ¾ Issues, concerns, policies, programmes, conventions, 
treaties and missions aimed at environment protection, 
and dealing with the problem of climate change.

 ¾ State of environment reports. Environment protection 
and pollution control Act and rules.

 ¾ Environment Impact Assessment.

 ¾ National Action plans on Climate Change.

 ¾ Himalayan ecology, biosphere reserve, Science and 
economics of climate change.

 ¾ Social and ethical issues in use of Biotechnology.

List of Environmental Conventions

Name
Year of 

Establishment

Ramsar Convention 1971

Stockholm Convention 2001

CITES 1973

Convention on Biological Diversity 1992

Bonn Convention 1979

Vienna Convention 1985

Montreal Protocol 1987

Kyoto Protocol 1997

United Nations Framework 
Convention on Climate Change 
(UNFCCC)

1992

Rio Summit 1992

UNCCD 1994

Basel Convention 1989

Cartagena Protocol on Biosafety 2000

UN-REDD 2008

Nagoya Protocol 2010

COP24 2018

COP21 2016

Kigali Amendment 2016

Minamata Convention 2013

Rotterdam Convention 1998

COP25 2019

Nationally Determined Contributions (NDCs) 

 ¾ Nationally Determined Contributions (NDCs) seek 
to enhance India’s contributions towards 
the achievement of the strengthening of global 
response to the threat of climate change, as 
agreed under the Paris Agreement.

 ¾ NDCs embody efforts by each country to reduce 
national emissions and adapt to the impacts of climate 
change.

 ¾ Such action will also help India usher in low 
emissions growth pathways.

NDCs include:

1. Increase non-fossil energy capacity to 500 GW 
(gigawatts) by 2030.

2. Reduce the total projected carbon emissions by 1 
billion tonnes (BT) by 2030.

3. Achieve net zero carbon by 2070.
4. Net Zero target by 2030 by Indian Railways 

 ¾ UNFCCC COP 26 at Glasgow in 2021, the Prime 
Minister of India had made a series of new promises 
to strengthen climate action from India.

1. India is now committing itself to at least 45% 
reduction in emissions intensity of GDP (emissions 
per unit of GDP) from 2005 levels. The existing 
target was a 33% - 35% reduction.

2. India is also promising to ensure that at least 50% 
of installed electricity generation capacity in 
2030 would be based on non-fossil fuel-based 
sources. This is an increase from the existing 40% 
target.

Governemnt’s Initiative

1. India is accelerating its e-mobility transition with the 
Faster Adoption and Manufacturing of (Hybrid &) 
Electric Vehicles Scheme.

2. India is among a handful of countries that support 
the global EV30@30 campaign, which aims for at 
least 30% new vehicle sales to be electric by 2030.

3. India’s advocacy of five elements for climate 
change “Panchamrit”, at the UNFCCC COP26 in 
Glasgow is a commitment to the same.

4. The Pradhan Mantri Ujjwala Yojana has helped 88 
million households to shift from coal-based cooking 
fuels to LPG connections.

5. Green Hydrogen mission

Panchamrit goals for climate change

India has presented the following five nectar elements 
(Panchamrit) of India’s climate action:
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 ¾ Reach 500 GW Non-fossil energy capacity by 2030.

 ¾ 50% of its energy requirements from renewable 
energy by 2030.

 ¾ Reduction of total projected carbon emissions by 1 
billion tonnes from now to 2030.

 ¾ Reduction of the carbon intensity of the economy by 
45% by 2030, over 2005 levels.

 ¾ Achieving the target of net zero emissions by 2070.

India has ranked 8th  in the  Climate Change Perfor-
mance Index (CCPI)  2023 and best among the G20 
countries.

Global Biofuel Alliance (GBA) 

Recently launched by world leaders to expedite the global 
uptake of biofuels, under India’s G20 presidency. The 
alliance brings together major biofuel producers and 
consumers, such as the US, Brazil, and India.

 ¾ Nineteen countries and 12 international organizations 
have already agreed to join or support the GBA.

 ¾ The GBA aims to strengthen global biofuels trade for 
a greener sustainable future.

Significance of Global Biofuels Alliance for India:

 ¾ Learning from Best Practices:

 � GBA will facilitate transfer of technologies and 
mobilization of international climate funds.

 � It will accelerate progress in the compressed 
biogas sector and third generation ethanol plant 
capacities

 ¾ E-20 Target:

 � Having achieved the E10 target, India aims to 
achieve E20 by 2025-26.

 � Learning from Brazil’s success in achieving 
E-85 through the Global Biofuels Alliance.

 ¾ Adoption of Flex Fuel Vehicles in India:

 � It may accelerate adoption of Flex Fuel 
Vehicles.

 � It will contribute to reduction in emissions and 
India’s crude oil import bill.

 ¾ Climate Action:

 � Establishment of GBA reinforces the fight 
against climate change as it will help countries 
cooperate to reduce the usage of fossil fuels.

 ¾ Promotion of Biofuel Exports:

 � It presents an opportunity for India to increase 

its share in biofuel production leading to greater 
energy independence for India.

 � India has potential to become a major exporting 
nation alongside Brazil and the US.

 ¾ Increase in Employment Opportunities:

 � Investments in the biofuel sector create 
employment opportunities

 � It will contribute to the improvement of financial 
status of farmers and will assist in doubling 
farmers’ income.

What are the Concerns about Viability of Global Bio-
fuels Alliance?

 ¾ Transfer of Technology:

 � Reluctance from the developed countries 
including US to share technology with other 
countries.Technological secrecy may hinder the 
objectives of the alliance.

 ¾ Geopolitical Contestation:

 � Opposition from China and Russia to 
platforms led by western countries.

 � Saudi Arabia and Russia may be concerned 
that the alliance could promote biofuels as a 
competitor to oil.

 � India and China are major producers of 
coal as well as major consumers. They are 
unlikely to give up on using this resource any 
time soon despite its harmful impact on the 
environment.

 ¾ Funding Limitations:

 � Structuring  sustainable  financing 
mechanisms for projects is crucial.

 � Global institutions like WB and IMF do not have 
sufficient resources to invest in financing such 
groups.

 ¾ Import Restrictions on Biofuels:

 � India’s policies restrict import of biofuels, 
impacting global biofuels market development

 ¾ Environmental Implications:

 � Growing demand for biofuels can have 
environmental implications

 � Water and land requirements may deter 
water-scarce countries from joining the 
alliance
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State of India’s Environment report 2023

Recently, State of India’s Environment report 2023 was 
launched by Centre for Science and Environment 
(CSE) and DTE (Down to Earth) magazine, covering 
an extensive gamut of subject assessments, ranging 
from climate change, agriculture and industry to water, 
plastics, forests and biodiversity.

Findings:

1. Encroachment: Over 30,000 water bodies have 
been encroached on in the country and India is 
generating 150,000 tonnes of Municipal Solid 
Waste (MSW) every day — more than half of 
which is either dumped in landfills or remains 
unattended.

2. Air Pollution: Four years and 11 months is 
the average duration of life lost to air 
pollution in India.
a)  Rural India is losing more years due to air 

pollution-related health issues than the 
urban belt.

b) Rural India needs 35 % more community health 
centers.

3. Environmental Crimes: Environmental crimes 
continue unabated — courts need to decide on 245 
cases every day to clear the backlog.

4. Extreme Weather Events:

a)  Between January and October 2022, India 
witnessed extreme weather events on 271 
days.

b) These extreme weather events claimed over 
2,900 lives.

3. SDGs:
a)  Over the past five years, India’s overall 

global rank in meeting the United Nations-
mandated Sustainable Development Goals 
(SDGs) has slipped by nine places — ranking 
121 in 2022.

b) India ranks below four south Asian countries — 
Bangladesh, Bhutan, Sri Lanka and Nepal.

i) India is facing challenges in 11 of the 17 SDGs, 
including SDG 2 (zero hunger), SDG 3 (good 
health and wellbeing), SDG 5 (gender equality) 
and SDG 11 (Sustainable cities).

3. Plastic Waste:
a)  While the magnitude of the problem related to 

Plastic Waste remains gargantuan, a plethora of 
policies and urgency are on the right path.

b) Cities are becoming waste-wise, learning to 

segregate at source, minimise plastics and reuse 
reprocess waste into wealth.

3. Agriculture:
a)  In agriculture, strong evidence is emerging of 

the efficacy of traditional and regenerative 
farming methods.

b) On the issue of forests and biodiversity, losses 
of forests are a dark truth, but at the same time 
more and more communities are demanding 
rights over forests – what is more, these rights 
are being granted.

Wayforward:

We need to have a common minimum programme that 
brings all countries together on the only issues that matter 
for humanity: how to avert the existential crisis we face 
today and how to build a just and inclusive world order. 
In fact, the pandemic treaty is a welcome development 
in this direction.

Environment protection and pollution control Act 
and rules.

India has several environmental protection and pollution 
control legislations to address and mitigate environmental 
issues. Some of the key laws and regulations include:

1. The Water (Prevention and Control of Pollution) 
Act, 1974: This act aims to prevent and control water 
pollution by regulating the discharge of pollutants 
into water bodies and establishing pollution control 
boards at the state and central levels.

2. The Air (Prevention and Control of Pollution) 
Act, 1981: This legislation focuses on controlling air 
pollution and regulating emissions from industries, 
vehicles, and other sources. It also establishes 
pollution control boards.

3. The Environmental Protection Act, 1986: This act 
provides a framework for protecting and improving 
the quality of the environment. It includes provisions 
for environmental impact assessments (EIAs), the 
handling of hazardous substances, and penalties for 
non-compliance.

4. The Forest (Conservation) Act, 1980: This law 
seeks to conserve forests by regulating the diversion 
of forest land for non-forest purposes. It requires 
approval from the central government for such 
diversions.

5. The Wildlife Protection Act, 1972: This act aims 
to protect wildlife and their habitats by prohibiting 
hunting, poaching, and trade in wildlife and wildlife 
products.

6. The Hazardous Waste Management Rules, 
2016: These rules regulate the generation, storage, 
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transportation, treatment, and disposal of hazardous 
waste to prevent environmental and health risks.

7. The Plastic Waste Management Rules, 2016: These 
rules address the management and disposal of plastic 
waste, including the prohibition of certain types of 
plastic.

8. The National Green Tribunal Act, 2010: This 
establishes the National Green Tribunal (NGT) to 
hear cases related to environmental protection and 
conservation, providing a specialized forum for 
environmental disputes.

9. The Coastal Regulation Zone (CRZ) Notification, 
2019: This regulation restricts and regulates 
development activities in coastal areas to protect the 
fragile coastal ecosystems.

10. The Public Liability Insurance Act, 1991: This act 
requires industries handling hazardous substances to 
take out insurance coverage to compensate victims in 
case of an accident.

11. The Solid Waste Management Rules, 2016: 
These rules provide guidelines for the collection, 
segregation, treatment, and disposal of solid waste, 
aiming to reduce its environmental impact.

These legislations and regulations together form a legal 
framework for environmental protection and pollution 
control in India. They empower government authorities, 
pollution control boards, and environmental agencies 
to enforce and monitor compliance with environmental 
standards, and they provide legal mechanisms to address 
environmental violations and disputes.

Environmental Impact Assessment (EIA)

Environment Impact Assessment (EIA) in India 
is a regulatory process that evaluates the potential 
environmental effects of a proposed project. It involves 
identifying, predicting, and assessing the impact on various 
environmental components. The EIA process in India 
aims to ensure sustainable development by considering 
ecological and social aspects before approving projects.

The EIA process in India typically involves several 
stages:

1. Screening: Determining whether a project requires 
a detailed EIA based on its size and potential 
environmental impact.

2. Scoping: Defining the boundaries of the study, key 
issues, and methodologies to be used in the EIA.

3. Baseline Study: Assessing the existing environmental 
conditions in the project area before any development 
activities.

4. Impact Prediction: Estimating potential 
environmental impacts of the proposed project.

5. Mitigation Measures: Proposing measures to 

minimize or offset adverse impacts.
6. Public Consultation: Involving the public in the 

decision-making process, gathering their opinions 
and concerns.

7. Draft EIA Report: Documenting findings, 
assessments, and proposed measures in a 
comprehensive report.

8. Review: Regulatory authorities review the EIA 
report to ensure compliance with guidelines.

9. Decision-making: Based on the review, authorities 
decide whether to approve, reject, or request 
modifications to the project.

10. Post-Monitoring: Monitoring and evaluating 
the project’s environmental performance after 
implementation.

These stages help ensure a thorough evaluation of potential 
environmental impacts and the incorporation of measures 
to minimize negative effects.

Legel Status of EIA

 ¾ In India, the Environmental Impact Assessment 
(EIA) is primarily regulated by the Ministry of 
Environment, Forest and Climate Change (MoEFCC). 
The MoEFCC is the central authority responsible for 
formulating and implementing policies and programs 
for environmental and forest conservation.

 ¾ The EIA process follows the guidelines provided 
by the MoEFCC, and specific notifications, such 
as the EIA Notification of 1994 and its subsequent 
amendments, outline the procedural details for 
conducting environmental impact assessments for 
various projects.

 ¾ Additionally, State Pollution Control Boards 
(SPCBs) play a crucial role in the implementation 
of EIA processes at the state level. They collaborate 
with the MoEFCC to ensure that projects adhere to 
environmental norms and regulations.

 ¾ The regulatory framework involves coordination 
between central and state authorities to ensure 
effective environmental governance and sustainable 
development.

 ¾ The EIA process plays a crucial role in assessing and 
mitigating the environmental impact of development 
projects. However, like any system, it has its 
strengths and weaknesses.

Critical Analysis:

Advantages of EIA process:

1. Environmental Safeguard: EIA acts as a proactive 
tool, identifying potential environmental issues 
before they occur, enabling the implementation of 
mitigation measures.
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2. Public Participation: The process includes public 
consultation, fostering transparency and giving local 
communities a voice in decision-making.

3. Legal Framework: EIA is backed by robust legal 
frameworks and regulations, providing a structured 
approach to environmental assessment.

4. Sustainable Development: By considering 
ecological and social factors, EIA contributes to 
more sustainable development, balancing economic 
growth with environmental conservation.

Disadvantages of EIA process

1. Implementation Challenges: Enforcement of EIA 
recommendations and compliance monitoring often 
faces challenges, leading to inadequate mitigation 
measures.

2. Subjectivity: The process involves subjective 
elements, and interpretation of environmental impacts 
may vary for legislatures and environmentalists, 
potentially leading to biased assessments.

3. Expertise and Capacity: Some regions lack 
the necessary expertise and infrastructure for 
a comprehensive EIA, affecting the quality of 
assessments.

4. Cumulative Impact Assessment: The current 
focus is often on individual projects, with limited 
emphasis on cumulative impacts, which can result 
in an incomplete understanding of the overall 
environmental effects.

Way forward:

1. Enhanced Monitoring: Strengthening post-
implementation monitoring mechanisms can ensure 
that projects adhere to recommended mitigation 
measures.

2. Capacity Building: Invest in building expertise and 
infrastructure at various levels to conduct thorough 
and unbiased assessments.

3. Holistic Approach: Incorporate a more 
comprehensive assessment of cumulative impacts 
to capture the synergies and interactions between 
different projects.

4. Timely Reviews: Ensure timely reviews and 
updates of EIA guidelines to keep pace with 
evolving environmental concerns and technological 
advancements.

In conclusion, while the EIA process is a valuable tool 
for environmental protection, addressing its weaknesses 
and seizing opportunities for improvement is essential 
to enhance its effectiveness and contribute to sustainable 
development.

National Action Plan for Climate Change (NAPCC)

The National Action Plan for Climate Change (NAPCC) 
in India is a comprehensive strategy developed by the 
Indian government to address climate change and its 
associated challenges. The plan was launched in June 2008 
and consists of eight national missions, each focusing on 
specific sectors and aspects of climate change mitigation 
and adaptation. These missions are:

1. National Solar Mission: This mission aims to 
promote the development and deployment of solar 
energy in India to reduce greenhouse gas emissions 
and enhance energy security.

2. National Mission for Enhanced Energy Efficiency: 
It focuses on improving energy efficiency and 
conservation across various sectors, including 
industry, agriculture, and transportation.

3. National Mission on Sustainable Agriculture: This 
mission seeks to promote climate-resilient agricultural 
practices, enhance soil and water management, and 
ensure food security in the face of climate change.

4. National Water Mission: The mission addresses the 
efficient use and conservation of water resources, 
particularly in the context of changing precipitation 
patterns and increasing water scarcity.

5. National Mission for Sustaining the Himalayan 
Ecosystem: This mission aims to promote biodiversity 
conservation and sustainable development in the 
Himalayan region.

6. National Mission for a Green India: This mission 
focuses on afforestation, reforestation, and forest 
conservation to increase forest and tree cover, which 
plays a vital role in climate change mitigation and 
adaptation.

7. National Mission for Sustainable Agriculture: 
This mission is dedicated to promoting sustainable 
agriculture and addressing the challenges of climate 
change in the agricultural sector.

8. National Mission on Strategic Knowledge for 
Climate Change: It focuses on enhancing research, 
capacity-building, and knowledge dissemination 
related to climate change.

The Indian government has introduced several schemes 
and programs to address climate change and promote 
sustainability under these missions are: Pradhan Mantri 
Krishi Sinchayee Yojana (PMKSY), Jawaharlal Nehru 
National Solar Mission,  UJALA (Unnat Jyoti by 
Affordable LEDs for All), Perform, Achieve, and Trade 
(PAT) scheme to improve energy efficiency in energy-
intensive industries, Atal Mission for Rejuvenation 
and Urban Transformation (AMRUT), Swachh Bharat 
Abhiyan (Clean India Mission), ZBNF etc
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These missions reflect India’s commitment to addressing 
climate change and its associated impacts on various sectors 
of the economy. The NAPCC emphasizes a balanced 
approach that integrates climate change considerations 
into development efforts while simultaneously addressing 
issues of adaptation and mitigation.

Himalayan Ecology

The Himalayan ecology is known for its unique features, 
including:

1. Biodiversity: The region is incredibly rich in plant 
and animal species, with many endemic species 
found in the Himalayas.

2. Altitudinal Variation: The Himalayas span a wide 
range of elevations, leading to diverse ecosystems 
from tropical forests in the foothills to alpine 
meadows and snow-capped peaks.

3. Glaciers and Snowfields: Glaciers and snowfields 
in the Himalayas are a major source of freshwater 
for the Indian subcontinent and play a critical role in 
regulating water flow.

4. Rivers and Watersheds: The Himalayas are the 
source of major rivers like the Ganges, Brahmaputra, 
and Indus, which support millions of people 
downstream.

5. Forests: The region is covered with diverse forest 
types, from subtropical forests to coniferous and 
broadleaf forests, providing habitat for various 
wildlife.

6. Traditional Farming: Traditional agricultural 
practices in the Himalayas, including terraced 
farming, are adapted to the rugged terrain and are 
integral to the region’s ecology.

7. Unique Flora and Fauna: Rare and endangered 
species like the snow leopard, Himalayan tahr, and 
various medicinal plants are found here.

8. Cultural Diversity: The region is home to diverse 
indigenous cultures, each with its own relationship 
with the environment.

9. Vulnerability to Climate Change: The Himalayas 
are highly sensitive to climate change, with rapidly 
melting glaciers and changing precipitation patterns.

10. Conservation Challenges: Conservation efforts are 
crucial to protect the fragile Himalayan ecology from 
deforestation, habitat loss, and other threats.

These features make the Himalayan ecosystem a vital and 
unique part of the planet’s biodiversity and environmental 
systems.

Threats and challanges

The Himalayan ecology faces several threats and 
vulnerabilities, including:

1. Climate Change: The Himalayas are particularly 
vulnerable to climate change, leading to rising 
temperatures, glacial retreat, altered precipitation 
patterns, and increased frequency of extreme weather 
events.

2. Glacial Retreat: Melting glaciers in the Himalayas 
contribute to water scarcity downstream and pose 
risks of glacial lake outburst floods.

3. Deforestation: Unsustainable logging and land 
clearing for agriculture and infrastructure development 
contribute to habitat loss and soil erosion.

4. Habitat Fragmentation: Roads, dams, and other 
infrastructure projects fragment habitats, isolating 
wildlife populations and disrupting migration routes.

5. Land Degradation: Soil erosion, landslides, and soil 
nutrient depletion are issues in the region, exacerbated 
by agricultural practices and deforestation.

6. Biodiversity Loss: Habitat destruction and poaching 
threaten numerous unique and endangered species in 
the Himalayas.

7. Water Pollution: Pollution from agriculture, 
industry, and urban areas can contaminate the 
region’s rivers and harm aquatic life.

8. Air Pollution: The Himalayan region is affected by 
air pollution from urban areas, which can deposit 
pollutants on glaciers and snowfields, accelerating 
their melting.

9. Unsustainable Tourism: Rapid growth in tourism 
can lead to overuse of natural resources and damage 
to sensitive ecosystems.

10. Cultural Disruption: Changing landscapes and 
ecosystems can disrupt the traditional ways of life 
for indigenous communities in the Himalayas.

Addressing these threats and vulnerabilities requires 
coordinated efforts in conservation, sustainable 
development, and climate change mitigation to protect 
the Himalayan ecology and the millions of people who 
depend on it for their livelihoods and water resources.

Government Steps and Conservation efforts

The Indian government has initiated several efforts 
to conserve the Himalayan ecology, recognizing its 
importance and the various threats it faces. Some key 
initiatives include:

1. National Mission for Sustaining the Himalayan 
Ecosystem (NMSHE): This mission was launched 
to promote conservation and sustainable development 
in the Himalayan region. It focuses on biodiversity 
conservation, livelihood improvement, and climate 
change adaptation.

2. National Mission on Himalayan Studies (NMHS): 
NMHS supports research and studies related to the 
Himalayas, helping to better understand the region’s 
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ecology and its response to environmental changes.
3. Project Snow Leopard: This project aims to conserve 

the endangered snow leopard and its high-altitude 
habitat in the Himalayas by addressing poaching and 
habitat protection.

4. Himachal Pradesh Reforestation Project: Several 
Indian states, including Himachal Pradesh, have 
undertaken reforestation and afforestation projects to 
combat deforestation and restore forest cover in the 
Himalayan region.

5. National River Conservation Plan: This plan 
includes the Ganga Action Plan and other river-
specific programs to improve water quality and 
protect the river ecosystems originating from the 
Himalayas.

6. Protected Areas: The establishment of national 
parks and wildlife sanctuaries in the Himalayan 
region helps conserve the unique flora and fauna.

These initiatives are part of a broader strategy to 
balance conservation with sustainable development 
in the Himalayan region. However, addressing the 
complex ecological challenges of the Himalayas requires 
ongoing efforts and international cooperation due to the 
transboundary nature of the region.

Biosphere Reserve

Biosphere reserves are the protected areas meant for the 
conservation of plants and animals. It also restores the 
traditional life of the tribals living in that vicinity. They 
conserve the biodiversity of that area.

There are 18 Biosphere Reserves in India established 
by the government that protect large areas of natural 
habitats. These areas are provided with the buffer zones 
that are open for some economic uses. Not only the flora 
and fauna but also the humans inhabiting these areas are 
protected.

The Biosphere Reserves are identified by the Man and 
Biosphere Reserve Program to promote sustainable 
development. This program was initiated by UNESCO 
in 1971.

This program recognizes areas which are:

 ¾ The world’s most typical terrestrial and coastal 
ecosystems.

 ¾ That exhibit approaches ton live and works in 
harmony with nature.

 ¾ That demonstrates the achievement of a sustainable 
balance between conserving natural ecosystems and 
biodiversity.

Zones of Biosphere Reserve

There are three biosphere reserve zones:

1. Core Zone

 This is a legally protected area where human 
intervention is strictly prohibited.

 It is the innermost undisturbed ecosystem.

 The information from these areas helps to assess 
the sustainability of activities, or maintenance of 
environmental quality in the surrounding areas.

2. Buffer Zone
 The area surrounding the core zone is the buffer 

zone.

 Here only the research and education activities are 
permitted to humans. These activities should not 
obstruct the conservation objectives of the core area.

 This area also includes activities that help to manage 
natural vegetation, agricultural land, fisheries, or 
forests to enhance the quality of production.

 This zone might also include recreation and tourism 
facilities. Human activities are less intensive in this 
zone as compared to the transition zone.

3. Manipulation Zone
 It is the peripheral area of a biosphere reserve where 

human activities like cropping, recreation, forestry, 
and settlements are permitted with the cooperation of 
reserve management and local people. Through these 
activities, the degraded area is resumed to its natural 
form.

 The local communities, scientists, conservation 
agencies, cultural groups, and other stakeholders 
work in this zone to use the area in a sustainable way 
for the welfare of humans living there.

Importance of Biosphere Reserves

The importance of biosphere reserves is mentioned below:

1. Conservation: Biosphere reserves conserve the 
species, ecosystems, genetic diversities, and 
landscapes without affecting the inhabitants.

2. Development: It ensures sustainable developments 
including economic, cultural, social and economic 
developments.

3. Restoration: The biosphere reserves restore any 
damage caused to the ecosystems and habitats.

4. Education and Research: These areas provide a lot 
of information on how to restore, conserve, and 
develop the ecosystem. The researches provide ways 
to recreate landscapes that have been affected by 
human activities.
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5. Land Use Planning: All the landowners, public 
institutions, farmers, scientists, industry, and 
conservation groups found in these areas can work 
together to look for comprehensive land management.

6. Healthy Ecosystems: They help in maintaining healthy 
ecosystems by preventing soil erosion, protecting 
water springs, and maintaining the decomposers to 
maintain the soil quality.

Science and economics of climate change.

The science and economics of climate change are closely 
interconnected and essential to understanding the impact 
of climate change and the measures needed to address it.

Science of Climate Change:

1. Greenhouse Effect: The Earth’s climate is regulated 
by the natural greenhouse effect, where certain gases 
in the atmosphere trap heat, keeping the planet warm 
enough to sustain life.

2. Enhanced Greenhouse Effect: The burning of fossil 
fuels and other human activities have increased 
the concentration of greenhouse gases (e.g., 
carbon dioxide) in the atmosphere, intensifying the 
greenhouse effect and leading to global warming. 
In 2022, UNEP published the 13th edition of this 
report. According to the report, India is one of the 
top four producers of greenhouse gases (GHGs). 

3. Temperature Rise: The scientific consensus is that 
human activities have caused global temperatures to 
rise, resulting in more frequent and severe heatwaves, 
melting ice caps, and rising sea levels.

4. Extreme Weather Events: Climate change is linked 
to an increase in extreme weather events, including 
hurricanes, droughts, and wildfires.

5. Ocean Acidification: The ocean absorbs up to 30% 
of the annual emissions of anthropogenic CO2 to 
the atmosphere, helping to alleviate the impacts of 
climate change on the planet. Increased CO2 levels 
in the atmosphere lead to ocean acidification, which 
can harm marine ecosystems.

Economics of Climate Change:

 ¾ RBI’s Department of Economic and Policy Research 
(DEPR)  report says that Climate change due to 
rising temperature and changing patterns of monsoon 
rainfall in India could cost the Indian economy 2.8 
percent of its GDP and depress the living standards of 
nearly half of its population by 2050

 ¾ A 2021 study by the reinsurance company Swiss Re 
estimated global climate change is likely to reduce 
global economic output by 11–14%, or as much as 
$23 trillion annually by 2050, compared with output 
without climate change.

1. Economic Impact: Climate change can have 
substantial economic consequences, including 
damage to infrastructure, reduced agricultural yields, 
and increased healthcare costs due to heat-related 
illnesses.

2. Cost of Mitigation: The cost of reducing greenhouse 
gas emissions through measures like transitioning 
to renewable energy sources, energy efficiency 
improvements, and carbon pricing.

3. Cost of Adaptation: Preparing for and adapting to the 
impacts of climate change, such as building resilient 
infrastructure and protecting against sea-level rise.

4. Social and Environmental Costs: Climate change 
disproportionately affects vulnerable populations and 
ecosystems, resulting in social and environmental 
costs.

5. Economic Opportunities: Transitioning to a low-
carbon economy can create economic opportunities in 
renewable energy, green technology, and sustainable 
agriculture.

6. Policy Instruments: Economics plays a crucial role 
in designing policy instruments such as carbon 
pricing, subsidies for clean energy, and international 
agreements like the Paris Agreement.

7. Discounting Future Costs and Benefits: Economic 
analysis must consider how future costs and benefits 
of climate action or inaction are discounted, which 
can significantly influence decision-making.

Understanding the science and economics of climate 
change is fundamental for policymakers, businesses, and 
individuals to make informed decisions on mitigating 
its impacts and transitioning to a more sustainable and 
resilient future. Balancing economic interests with the 
need to address climate change is a key challenge in this 
complex issue.

Social issues in use of Biotechnology.

1. Access and Equity: Biotechnological advancements 
may not be equally accessible to all members of 
society. This can lead to disparities in healthcare and 
other benefits, creating social inequalities.

2. Ethical Concerns: Ethical dilemmas arise when using 
biotechnology for purposes like genetic engineering, 
cloning, or human enhancement. Society must grapple 
with questions about what is morally acceptable.

3. Privacy: With the increasing amount of genetic 
information being generated, concerns about genetic 
privacy become significant. How is personal genetic 
data protected, and who has access to it?

4. Discrimination: The knowledge of genetic information 
can potentially lead to discrimination in areas like 
employment and insurance. People may be unfairly 
treated based on their genetic predispositions.
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5. Cultural and Religious Differences: Biotechnological 
advancements often clash with cultural and religious 
beliefs. These differences can lead to social tension 
and ethical debates.

6. Environmental Impact: Biotechnology can have 
environmental consequences, particularly in the case 
of genetically modified organisms (GMOs). Concerns 
about their impact on ecosystems and biodiversity 
can create social disputes.

7. Human Cloning and Reproductive Technologies: The 
use of biotechnology in cloning and reproductive 
technologies can be socially contentious, as 
it challenges traditional notions of family and 
reproduction.

8. Biosecurity: The potential misuse of biotechnology 
for harmful purposes, such as bioterrorism, is a 
social concern that requires vigilance and regulation.

9. Informed Consent: Ensuring that individuals 
understand the implications and potential risks of 
biotechnological procedures and treatments is a key 
social issue, especially in research involving human 
subjects.

10. Public Perception and Acceptance: The public’s 
acceptance of biotechnological advancements can 
affect their adoption and implementation. Public 
opinion can shape policy and regulation.

These social issues demonstrate the need for careful 
consideration and public dialogue when using 
biotechnology to ensure that it aligns with societal values 
and concerns.

Ethical issues in biotechnology are complex and 
multifaceted. Here are some of the key ethical concerns:

1. Informed Consent: Ensuring that individuals 
involved in biotechnological research or treatments 
fully understand the potential risks and benefits and 
provide informed and voluntary consent.

2. Genetic Privacy: Protecting the privacy of 
individuals’ genetic information and preventing 
it from being misused, such as in employment or 
insurance discrimination.

3. Human Dignity: Maintaining the respect and dignity 
of individuals when conducting experiments or 
procedures that involve biotechnology, particularly 
in cases of genetic modification.

4. Genetic Discrimination: Preventing discrimination 
based on genetic information, which could lead to 
unequal treatment in areas such as employment, 
insurance, or education.

5. Environmental Responsibility: Addressing 
the potential environmental consequences of 
biotechnology, such as the release of genetically 
modified organisms (GMOs) and their impact on 
ecosystems.

6. Human Enhancement: The ethical considerations 
of using biotechnology to enhance human abilities 
or traits, such as genetic editing for intelligence or 
physical characteristics.

7. Reproductive Ethics: The ethical dilemmas associated 
with reproductive technologies, including in-vitro 
fertilization, surrogacy, and genetic selection of 
embryos.

8. Cloning: Ethical concerns about human cloning, 
which can challenge traditional notions of identity 
and family.

9. Biosecurity and Dual-Use Research: Ensuring that 
biotechnology is not misused for harmful purposes 
and addressing concerns related to dual-use research 
with both beneficial and harmful potential.

10. Cultural and Religious Values: Respecting diverse 
cultural and religious beliefs and values when using 
biotechnology, which may conflict with certain 
biotechnological practices.

11. Ownership and Patents: Addressing the ethical 
implications of patenting genes, cells, or 
organisms, and the potential for monopolization of 
biotechnological innovations.

12. Safety and Regulation: Ensuring that biotechnological 
products and procedures are safe and effectively 
regulated to protect public health and well-being.

These ethical concerns highlight the importance of 
considering not only the scientific advancements in 
biotechnology but also the broader ethical implications 
and societal values associated with its use. Ethical 
guidelines, laws, and regulations play a crucial role in 
addressing these issues.
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