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Repeated Questions

PART A — 2 Mark Questions

1. Environmental Science / Environmental Studies (Define) Environmental Studies is a
multidisciplinary field that integrates knowledge from biology, chemistry, physics,
geography, sociology, and economics to study the environment — the interaction between
living organisms and their surroundings — with the goal of understanding environmental
problems and finding sustainable solutions for the conservation and management of natural
resources.

2. Food Chains / Food Webs A food chain is a linear sequence showing the transfer of
energy and nutrients from one organism to another, starting from producers (plants) through a
series of consumers (herbivores, carnivores) — e.g., Grass — Grasshopper — Frog — Snake
— Hawk. A food web is a more realistic, interconnected network of many overlapping and
interlinked food chains within an ecosystem, showing that most organisms feed on and are
fed upon by more than one other species.

3. Soil Erosion Soil erosion is the process by which the fertile top layer of soil is worn away
and carried off by natural agents such as wind, water (rain, runoff), or human activities
(deforestation, overgrazing, poor agricultural practices), leading to loss of soil fertility,
reduced agricultural productivity, and siltation of rivers/reservoirs.

4. Silent Valley Silent Valley is an evergreen tropical rainforest located in the Palakkad
district of Kerala, India, famous as the site of the Silent Valley Movement — a landmark
environmental protest during the 1970s—80s against a proposed hydroelectric dam project that
would have submerged this pristine forest. The successful protest led to the area being
declared the Silent Valley National Park, and it is regarded as a milestone in the history of
the Indian environmental conservation movement.

5. Mining Mining is the process of extracting valuable minerals, ores, or other geological
materials from the earth. While economically important, mining causes serious environmental
impacts including deforestation, soil erosion, loss of biodiversity, air and water pollution
(from dust and chemical runoff), and land degradation, often leaving behind large, unusable
pits and waste dumps if not properly managed/rehabilitated.

6. Landslides A landslide is the rapid downward movement of a mass of rock, soil, or debris
down a slope, usually triggered by heavy rainfall, earthquakes, or human activities such as
deforestation and unplanned construction on hill slopes. Landslides can cause severe loss of
life, property damage, and blockage of roads/rivers, and are increasingly common in hilly
regions due to unsustainable land-use practices.

7. Ponds A pond is a small, shallow body of standing (still) freshwater, typically small
enough for sunlight to reach the bottom, supporting a distinct aquatic ecosystem with
organisms like algae, aquatic plants, insects, fish, and amphibians. Ponds play an important
ecological role in groundwater recharge, supporting local biodiversity, and providing water
for irrigation and domestic use in surrounding communities.
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8. Tribal Culture Tribal culture refers to the traditional way of life, customs, belief systems,
art, and practices of indigenous/tribal communities, which are typically closely and
sustainably connected to their surrounding forest and natural environment. Tribal
communities often possess valuable traditional ecological knowledge about local
biodiversity, medicinal plants, and sustainable resource-use practices developed over
generations.

9. CNG Vehicles CNG (Compressed Natural Gas) vehicles are automobiles that run on
natural gas (mainly methane) compressed to high pressure, used as a cleaner alternative fuel
to petrol/diesel. CNG vehicles produce significantly lower emissions of particulate matter,
carbon monoxide, and other pollutants, making them an important measure for reducing
urban air pollution in many Indian cities.

10. Estuaries An estuary is a partially enclosed coastal water body where freshwater from
rivers meets and mixes with saltwater from the sea, creating a unique brackish-water
ecosystem. Estuaries are highly productive ecosystems, serving as breeding and nursery
grounds for many fish and shellfish species, and providing natural protection against coastal
erosion and storm surges.

11. Droughts A drought is a prolonged period of abnormally low rainfall, leading to a severe
shortage of water that adversely affects agriculture, drinking water supply, and ecosystems.
Droughts can be classified as meteorological (rainfall deficiency), hydrological (reduced
river/groundwater levels), or agricultural (crop failure due to insufficient soil moisture), and
their frequency and severity are increasing in many regions due to climate change.

PART B — 5 Mark Questions

1. Grassland Ecosystem A grassland ecosystem is a biome dominated by grasses and
herbaceous plants, with few or no trees, typically found in regions with moderate rainfall
insufficient to support a forest but enough to prevent a desert.

e Types: Tropical grasslands (e.g., savannas), Temperate grasslands (e.g., prairies,
steppes), and in India — the terai grasslands and the Deccan grasslands.

e Producers: grasses and herbs.

e Consumers: herbivores such as deer, antelope, and grazing livestock (primary), and
carnivores such as wolves, lions (secondary/tertiary).

e Importance: support large populations of grazing animals, provide grazing land for
livestock, help prevent soil erosion through extensive root systems, and act as carbon
sinks.

« Threats: overgrazing, conversion to agricultural land, and urbanization, all of which
are rapidly shrinking grassland ecosystems worldwide.

2. Tribal Rights / Tribal Culture Tribal (indigenous) communities have traditionally
depended on forests and natural resources for their livelihood, culture, and identity, giving
rise to important rights-based and cultural considerations:



ENVIRONMENTAL STUDIES (EVS) —
SEMESTER 5

Tribal Rights: legally recognized rights of tribal communities over forest land and
resources, most notably under India's Forest Rights Act, 2006, which grants tribal
and other traditional forest-dwelling communities the right to live in and use forest
land they have traditionally occupied, and the right to access minor forest produce.
Tribal Culture: encompasses their distinct customs, art forms, oral traditions, and
community-based governance systems, alongside deep traditional ecological
knowledge (e.g., sacred groves, medicinal plant knowledge, sustainable harvesting
practices) that have historically helped conserve local biodiversity.

Challenges: displacement due to development/mining projects, loss of traditional
land rights, erosion of cultural identity due to modernization, and inadequate
implementation of protective legislation.

Way forward: ensuring genuine community participation in forest/resource
management decisions (as intended by the Forest Rights Act) and integrating
traditional ecological knowledge into modern conservation strategies.

3. Man-Wildlife Conflict Man-wildlife conflict refers to the negative interactions between
humans and wild animals, typically arising when human activity encroaches upon wildlife
habitat, or when wildlife strays into human settlements/farmland.

Causes: habitat loss and fragmentation (due to deforestation, agriculture, urban
expansion), reduction in natural prey, and human settlements expanding into forest
fringe areas.

Common forms: crop raiding by elephants/wild boar, livestock predation by
leopards/wolves, and, in extreme cases, human casualties from tiger/elephant/leopard
encounters.

Consequences: loss of human life and livelihood, retaliatory killing of wild animals
by affected communities, and increased human-wildlife hostility undermining
conservation efforts.

Mitigation measures: creating wildlife corridors to allow safe animal movement
between habitat patches, erecting protective barriers (solar fencing, trenches) around
vulnerable settlements/farms, compensation schemes for crop/livestock loss, and
community-based conservation and awareness programmes.

4. Cyclones (Types) A cyclone is a large-scale system of rotating winds around a low-
pressure centre, typically forming over warm ocean waters, and can cause severe destruction
through high winds, heavy rainfall, and storm surges.

Types of cyclones (classified by location of formation):

Tropical Cyclones: form over warm tropical oceans (called hurricanes in the
Atlantic, typhoons in the Pacific, and cyclones in the Indian Ocean region);
characterized by very high wind speeds and a calm central "eye."

Extratropical Cyclones (Temperate Cyclones): form in mid-latitude regions,
associated with the boundary between warm and cold air masses (fronts), and are
generally less intense but cover a larger area than tropical cyclones.
Sub-tropical Cyclones: have characteristics intermediate between tropical and
extratropical cyclones.
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Classification by intensity (India Meteorological Department): Depression, Deep Depression,
Cyclonic Storm, Severe Cyclonic Storm, Very Severe Cyclonic Storm, and Super Cyclonic
Storm — based on maximum sustained wind speed.

5. Aquatic Ecosystem An aquatic ecosystem is a community of organisms that depend on
and interact within a water-based environment, broadly classified into two main types:

o Freshwater ecosystems: ponds, lakes, rivers, and wetlands — with low salt content;
support fish, amphibians, aquatic plants, and plankton.

« Marine ecosystems: oceans, seas, estuaries, and coral reefs — with high salt content;
among the most biodiverse ecosystems on Earth, particularly coral reefs.

Key components: producers (phytoplankton, algae, aquatic plants), consumers (zooplankton,
fish, aquatic birds, mammals), and decomposers (bacteria, fungi) that recycle nutrients within
the water body.

Importance: aquatic ecosystems regulate the global water cycle and climate, provide a major
source of food (fisheries) and livelihood for coastal/riverine communities, and support
immense biodiversity — but face growing threats from pollution, overfishing, and climate
change.

6. Biodiversity — Challenges / Patterns Biodiversity refers to the variety of life forms —
genetic, species, and ecosystem diversity — found within a given region.

Patterns: biodiversity is not uniformly distributed; it generally increases from the poles
towards the equator, with tropical regions (like tropical rainforests and coral reefs)
harbouring the highest concentration of species diversity. India, being home to several
distinct biogeographic zones, is recognized as one of the world's 17 mega-biodiverse
countries and hosts 4 of the world's biodiversity hotspots (Himalaya, Indo-Burma, Western
Ghats-Sri Lanka, Sundaland).

Challenges (threats) to biodiversity:

« Habitat destruction and fragmentation — due to deforestation, agriculture, and
urbanization.

o Overexploitation — excessive hunting, fishing, and harvesting of species beyond
sustainable limits.

« Pollution — of air, water, and soil harming sensitive species.

e Invasive alien species — outcompeting and displacing native species.

o Climate change — altering habitats and species distributions faster than many can
adapt. (See Part C for a fuller discussion of these threats.)

7. Soil Erosion Soil erosion is the detachment and transport of the fertile topsoil layer by
natural agents (wind, water) or accelerated by human activities.

Causes: deforestation (removing protective vegetation cover), overgrazing,
unscientific/unsustainable agricultural practices (e.g., ploughing along slopes rather than
across them), and construction activities that expose bare soil.
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Types: Sheet erosion (uniform removal of a thin surface layer), Rill erosion (formation of
small channels), Gully erosion (deep channels/ravines formed by concentrated water flow),
and Wind erosion (soil particles carried away by wind, common in arid/semi-arid regions).

Effects: loss of fertile topsoil and reduced agricultural productivity, siltation of rivers and
reservoirs (reducing their water-holding capacity), and increased frequency/severity of floods
due to reduced soil water absorption capacity.

Control measures: afforestation and maintaining vegetation cover, contour ploughing and
terrace farming on slopes, building check dams and retaining walls, and adopting sustainable
land-use planning.

8. Nuclear Hazards & Human Health Nuclear hazards arise from the release of radioactive
materials, either through accidents at nuclear power plants, improper disposal of
nuclear/radioactive waste, or nuclear weapons testing/use.

Health effects of exposure to radiation:

e Acute effects (from high-dose exposure) — radiation sickness, severe burns, and, at
very high doses, death.

e Chronic/long-term effects (from lower, prolonged exposure) — increased risk of
various cancers (particularly leukemia and thyroid cancer), genetic mutations that can
be passed to future generations, birth defects, and weakened immune function.

Major real-world incidents illustrating these risks: the Chernobyl disaster (1986, Ukraine)
and the Fukushima disaster (2011, Japan) both caused widespread radioactive contamination,
long-term health impacts on affected populations, and permanent displacement of
communities from the surrounding areas. (See Part C for the fuller 10-mark discussion
including safety/management measures.)

PART C — 10 Mark Questions

1. Sustainable Development — Meaning and Importance Meaning: Sustainable
development, as defined by the Brundtland Commission (1987), is "development that meets
the needs of the present without compromising the ability of future generations to meet their
own needs." It calls for a balanced approach that simultaneously considers economic growth,
social equity, and environmental protection — often referred to as the three pillars of
sustainability — rather than pursuing economic progress at the cost of depleting natural
resources or harming the environment.

Key Principles:

e Inter-generational equity — ensuring resources are conserved for future
generations, not just exploited for present gain.
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o Precautionary principle — taking preventive action in the face of scientific
uncertainty about environmental harm.

e Polluter Pays principle — making those responsible for pollution bear the cost of
remedying it.

e Integration of environment and development — embedding environmental
considerations into all economic planning and policy-making.

Importance:

o Ensures the long-term availability of natural resources (forests, water, minerals,
biodiversity) rather than their rapid depletion.

« Helps mitigate environmental problems like climate change, pollution, and
biodiversity loss, which threaten both current and future human wellbeing.

« Promotes social equity, ensuring that the benefits of development (and the burdens of
environmental harm) are fairly shared, particularly protecting vulnerable and
marginalized communities.

o Provides a guiding framework for global cooperation, reflected in international
commitments such as the UN Sustainable Development Goals (SDGs), which set 17
interconnected targets covering poverty, health, education, clean energy, and
environmental protection to be achieved collectively by all nations.

o Encourages the adoption of cleaner technologies, renewable energy, and circular-
economy practices that reduce environmental footprint while still supporting
economic development.

In summary, sustainable development is essential because it reconciles the seemingly
competing goals of economic progress and environmental preservation, recognizing that
genuine long-term prosperity is impossible on a degraded planet.

2. Renewable vs Non-Renewable Energy Sources (Merits/Demerits) Renewable Energy
Sources — naturally replenished over short timescales (solar, wind, hydro, geothermal,
biomass).

Merits:

o Inexhaustible / naturally replenished — will not run out with continued use.

o Produce little to no greenhouse gas emissions during operation, helping mitigate
climate change.

e Reduce dependence on imported fossil fuels, improving energy security.

e Increasingly cost-competitive as technology improves, with low ongoing fuel costs.

Demerits:

« Often intermittent/variable (e.g., solar only during daylight, wind depends on
weather), requiring storage solutions or backup capacity.

« High initial capital/installation cost for infrastructure (solar panels, wind turbines,
dams).

e Some forms have land-use or ecological impacts (e.g., large hydro dams displacing
communities and disrupting river ecosystems).
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Non-Renewable Energy Sources — finite resources that take millions of years to form and
cannot be replenished within a human timescale (coal, petroleum, natural gas, nuclear fuel).

Merits:

o Currently provide a reliable, continuous energy supply, not dependent on weather
conditions.

o Well-established extraction, processing, and distribution infrastructure already exists
globally.

« Very high energy density (large amount of energy from a small volume of fuel),
especially in the case of nuclear fuel.

Demerits:

« Finite and depleting — reserves will eventually run out with continued extraction.

e Major contributors to air pollution and greenhouse gas emissions (especially fossil
fuels), driving climate change.

e Extraction (mining, drilling) causes significant environmental damage — land
degradation, oil spills, habitat destruction.

« Geopolitical dependence on energy-exporting nations can create economic and
security vulnerabilities for importing countries.

Conclusion: while non-renewable sources still dominate global energy supply due to their
reliability and existing infrastructure, the environmental and finite-resource limitations make
a global transition towards renewable energy sources increasingly urgent and necessary for
sustainable development.

3. Threats to Biodiversity (Nature and Magnitude) Biodiversity is under serious threat
worldwide, with scientists warning of a possible "sixth mass extinction™ driven largely by
human activity. Major threats:

« Habitat Destruction and Fragmentation: the single largest threat — deforestation
for agriculture/logging, wetland drainage, and urban expansion destroy natural
habitats outright, while remaining habitat patches become isolated "islands,” reducing
viable population sizes and genetic diversity.

« Overexploitation: unsustainable hunting, poaching, overfishing, and over-harvesting
of plants/timber beyond a species' natural regeneration capacity, pushing many
species towards extinction (e.g., poaching of tigers and rhinos for illegal wildlife
trade).

« Pollution: air, water, and soil pollution from industrial, agricultural
(pesticide/fertilizer runoff), and domestic sources directly poisons organisms and
degrades habitat quality; plastic pollution in oceans is a rapidly growing concern.

e Invasive Alien Species: species introduced (intentionally or accidentally) into new
environments where they lack natural predators often outcompete, prey upon, or
spread disease to native species, causing severe ecological disruption (e.g., water
hyacinth choking Indian water bodies).

o Climate Change: rising global temperatures, changing rainfall patterns, and
increasing frequency of extreme weather events are altering habitats faster than many
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species can adapt or migrate, threatening particularly climate-sensitive ecosystems
like coral reefs and polar regions.

Magnitude: the IUCN Red List currently classifies thousands of species as threatened with
extinction, and current species extinction rates are estimated to be tens to hundreds of times
higher than natural background extinction rates — with tropical rainforests and coral reefs
(among the most biodiverse ecosystems) facing the most severe and rapid rates of loss
globally. India, with its rich but fragile biodiversity across the Western Ghats, Himalaya, and
other hotspots, faces particularly acute pressure from its large and growing population's
demand for land and resources.

4. Solid Waste Management (Prospects and Problems) Solid Waste Management (SWM)
refers to the systematic collection, transportation, processing, recycling, and disposal of solid
waste materials generated by households, industries, and institutions.

Problems:

« Rapidly increasing waste generation due to urbanization, population growth, and
changing consumption patterns, often outpacing civic infrastructure capacity.

e Inadequate collection and segregation — much waste in developing countries is not
properly separated at source into biodegradable, recyclable, and hazardous categories,
complicating downstream processing.

e Unscientific disposal — most waste ends up in poorly managed open dumping
grounds/landfills rather than engineered sanitary landfills, causing groundwater
contamination (leachate), air pollution (open burning), and unpleasant odour/aesthetic
problems.

o Health hazards — improperly managed waste breeds disease vectors (flies, rodents)
and poses direct health risks to waste-pickers and nearby communities.

o Limited recycling infrastructure and low public awareness about waste segregation
and reduction.

Prospects (Solutions/Way Forward):

e Source segregation into wet (biodegradable), dry (recyclable), and hazardous waste
streams, as mandated by India's Solid Waste Management Rules.

e The 3 R's principle — Reduce (minimize waste generation), Reuse (extend a
product's life), Recycle (convert waste into new materials) — reducing the overall
burden on disposal systems.

« Composting and biogas generation from biodegradable/organic waste, turning
waste into a useful resource (manure, energy).

« Scientific sanitary landfills with proper liners and leachate treatment, replacing
unmanaged open dumping.

o Waste-to-energy plants for converting non-recyclable waste into electricity, where
economically and environmentally viable.

e Public awareness campaigns and policy enforcement (e.g., India's Swachh Bharat
Mission) to encourage responsible waste disposal habits among citizens.
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Effective SWM is essential not just for environmental protection, but for public health, urban
liveability, and resource conservation through recycling and recovery.

5. Environmental Ethics (In India / Need for) Environmental Ethics is the branch of
ethics/philosophy concerned with the moral relationship between humans and the natural
environment, examining questions of moral responsibility towards nature, other species, and
future generations.

Key perspectives in Environmental Ethics:

e Anthropocentric view — nature has value primarily because of its usefulness to
humans.

e Biocentric view — all living organisms have inherent worth/value, regardless of their
usefulness to humans.

o Ecocentric view — the entire ecosystem/biosphere, including non-living components,
has intrinsic value and deserves moral consideration.

Roots in Indian Tradition: Indian culture and philosophy have long emphasized a
harmonious relationship between humans and nature — reflected in the veneration of rivers,
trees, and animals in Hindu, Buddhist, and Jain traditions, the concept of "Vasudhaiva
Kutumbakam" (the world is one family, extending to nature), and traditional practices such as
sacred groves that protect biodiversity as an act of reverence rather than legal mandate.

Need for Environmental Ethics in Contemporary India:

« To counter purely profit-driven, exploitative attitudes towards natural resources that
have accelerated pollution, deforestation, and biodiversity loss.

o To guide fair and just environmental policy-making, particularly protecting vulnerable
communities (tribal populations, the rural poor) who are most directly dependent on
— and often most harmed by degradation of — natural resources.

« To promote a sense of individual and collective moral responsibility for
environmental protection, going beyond mere legal compliance.

e To support the ethical foundation needed for genuine sustainable development,
ensuring intergenerational equity and respect for non-human life.

Embedding environmental ethics into education, policy, and individual behaviour is
increasingly recognized as essential for addressing India's environmental challenges in a
manner that is both effective and just.

6. Nuclear Hazards and Human Health Risks Nuclear hazards arise from the generation,
use, and disposal of radioactive materials in nuclear power plants, medical/industrial
applications, and nuclear weapons.

Sources of nuclear hazard:
e Accidents at nuclear power plants (equipment failure, natural disasters, human error).

« Improper storage or disposal of radioactive waste.
e Nuclear weapons testing or use.
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e Occupational exposure among nuclear industry/medical radiology workers without
adequate protection.

Health effects of radiation exposure:

o Acute Radiation Syndrome — from very high, short-term exposure, causing
symptoms ranging from nausea and hair loss to severe organ damage and death.

o Cancer risk — ionizing radiation damages DNA, significantly increasing long-term
risk of cancers, notably leukemia and thyroid cancer.

o Genetic mutations — radiation-induced DNA damage can be passed to offspring,
causing birth defects and hereditary diseases in future generations.

e Psychological and social impacts — displaced/affected populations often suffer
long-term anxiety, stigma, and disruption of livelihoods and communities.

Major real-world case studies:

e Chernobyl Disaster (1986, Ukraine): a reactor explosion released massive amounts
of radioactive material, causing immediate deaths, thousands of subsequent cancer
cases, and long-term contamination that rendered a large surrounding “exclusion
zone" uninhabitable.

o Fukushima Disaster (2011, Japan): triggered by an earthquake and tsunami, this
reactor meltdown led to widespread evacuation, contamination of land and sea, and
continuing challenges in decommissioning and waste management.

« Bhopal-adjacent concerns and India's own nuclear facilities also raise ongoing
questions about safety protocols and disaster preparedness near densely populated
areas.

Safety and management measures: strict international safety standards and regular
inspection of nuclear facilities, robust emergency-preparedness and evacuation planning for
surrounding populations, secure long-term storage/disposal protocols for radioactive waste,
and transparent public communication about risk to maintain community trust and
cooperation during any incident.

7. Forest Conservation Act The Forest (Conservation) Act, 1980 is a key piece of Indian
environmental legislation enacted to check large-scale deforestation and the unregulated
diversion of forest land for non-forest purposes (such as agriculture, industry, or mining),
which had been occurring rapidly under earlier, more permissive state-level forest laws.

Key provisions:

e Restricts state governments from de-reserving forest land or using forest land for any
non-forest purpose without prior approval of the Central Government.

o Establishes an advisory committee at the central level to evaluate proposals for
diverting forest land and advise the government accordingly.

e Requires that any diversion of forest land be compensated through compensatory
afforestation — developing an equivalent area of non-forest land (or degraded forest
land) as new forest, to offset the ecological loss.

« Provides for penalties, including imprisonment, for violations of the Act's provisions.
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Amendments and later developments: The Act has been amended over time (notably in
1988) to strengthen its provisions and to allow for certain permitted activities (e.g., some
categories of infrastructure development) under regulated conditions, though this has also
drawn criticism from environmentalists concerned about weakening forest protection.

Significance: the Act has been credited with substantially slowing the rate of deforestation in
India since its enactment compared to the preceding decades, by requiring central oversight
rather than leaving forest-diversion decisions solely to state governments, whose economic
development priorities often conflicted directly with forest conservation goals. However,
effective implementation, monitoring of compensatory afforestation, and balancing
development needs with conservation remain ongoing challenges.

8. Environmental Pollution — Types, Causes, and Effects Environmental pollution is the
introduction of harmful substances or energy into the environment, causing adverse changes
that threaten the health of living organisms and the stability of ecosystems.

Types of Pollution:

e Air Pollution — caused by vehicular emissions, industrial exhaust, burning of fossil
fuels, and crop residue burning; releases pollutants like particulate matter
(PM2.5/PM10), sulphur dioxide, nitrogen oxides, and carbon monoxide.

o Water Pollution — caused by discharge of untreated industrial effluents and
domestic sewage, agricultural runoff (fertilizers, pesticides), and improper solid waste
disposal into water bodies.

e Soil (Land) Pollution — caused by indiscriminate use of chemical
fertilizers/pesticides, improper disposal of industrial and solid waste, and mining
activities that degrade land quality.

e Noise Pollution — caused by traffic, industrial machinery, construction activity, and
loudspeakers, particularly problematic in dense urban areas.

e Thermal Pollution — caused by the discharge of heated water/effluent (e.g., from
power plants) into natural water bodies, disturbing aquatic ecosystems.

o Radioactive Pollution — from nuclear accidents, improper disposal of radioactive
waste, or nuclear weapons testing.

Effects of Pollution:

e On human health — respiratory diseases (asthma, bronchitis), waterborne diseases
(cholera, typhoid), increased cancer risk, and neurological effects from certain
pollutants (e.g., heavy metals).

e On ecosystems — loss of biodiversity, eutrophication of water bodies (excessive
algal growth depleting oxygen and killing aquatic life), soil infertility, and disruption
of food chains.

e On climate — air pollutants such as carbon dioxide and other greenhouse gases
contribute significantly to global warming and climate change.

e On the economy — increased healthcare costs, reduced agricultural productivity due
to soil/water contamination, and loss of tourism revenue in polluted natural areas.
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Control Measures: stricter enforcement of environmental regulations and emission
standards, promotion of cleaner production technologies and renewable energy, proper
treatment of industrial/domestic effluent before discharge, and greater public awareness and
participation in pollution-reduction efforts (waste segregation, reduced vehicle use,
afforestation).

9. Kyoto Protocol — Outcomes The Kyoto Protocol, adopted in 1997 under the United
Nations Framework Convention on Climate Change (UNFCCC) and entering into force in
2005, was the first major international treaty committing industrialized (developed) nations to
legally binding targets for reducing their greenhouse gas emissions, based on the principle of
"common but differentiated responsibilities’ — recognizing that developed nations,
having historically contributed most to emissions, should bear the primary responsibility for
reductions.

Key Outcomes and Mechanisms:

o Set binding emission-reduction targets for developed ("Annex I'") countries, aiming
for an overall reduction of about 5% below 1990 levels during its first commitment
period (2008-2012).

o Introduced flexible market-based mechanisms to help countries meet targets cost-
effectively:

o Emissions Trading — allowing countries with surplus emission allowances
to sell them to countries exceeding their targets.

o Clean Development Mechanism (CDM) — enabling developed countries to
invest in emission-reduction projects in developing countries and earn credits
toward their own targets, while also promoting sustainable development in the
host country.

o Joint Implementation — allowing developed countries to earn credits by
investing in emission-reduction projects in other developed countries.

« Established the principle of internationally binding commitments for climate action,
setting an important precedent for subsequent agreements.

Limitations/Criticisms: major emitters like the United States never ratified the Protocol, and
rapidly developing economies like China and India (as hon-Annex | countries) were not
bound by reduction targets, limiting the treaty's overall effectiveness at reducing global
emissions. A second commitment period (the Doha Amendment, 2012) saw even fewer
countries participating, and the Kyoto Protocol was ultimately succeeded by the more broadly
inclusive Paris Agreement (2015), which requires commitments from all countries, not just
developed ones.

Overall significance: despite its limitations, the Kyoto Protocol was historically significant
as the first binding international framework for climate action, and it pioneered market-based
mechanisms (like carbon trading and the CDM) that continue to influence international
climate policy today.



