Environmental Protection in Nepal

Constitutional Provision
The Constitution of Nepal, 2015 has several provisions related to environmental conservation. Some
of the key provisions include:

1. Article 18(1) states that the State shall ensure the conservation and protection of the natural
resources and biodiversity of the country.

2. Article 18(2) states that the State shall ensure the conservation and development of forests,
rangelands, wetlands, and other ecosystems.

3. Article 18(3) states that the State shall take measures to control and prevent pollution, and to
protect the environment.

4. Article 18(4) states that the State shall take measures to protect and preserve the rights of
indigenous nationalities and other marginalized communities over natural resources.

5. Article 18(5) states that the State shall take measures to promote the use of renewable energy.

Additionally, the constitution also establishes a National Natural Resources and Fiscal Commission
which shall be responsible for natural resource management, conservation, and sustainable
development.

Legal Provision
There are several acts related to environmental conservation in Nepal, some of the key acts include:

1. National Parks and Wildlife Conservation Act, 1973: This act provides for the conservation
and management of national parks, wildlife reserves, and hunting reserves in Nepal.

2. Forest Act, 1993: This act provides for the management and conservation of forests in Nepal.
It also regulates the use of forest resources and the rights of local communities to access and
use forest resources.

3. Water Resources Act, 2007: This act provides for the management, development, and
conservation of water resources in Nepal. It also regulates the use and distribution of water
resources.

4. Environment Protection Act, 1996: This act provides for the protection and conservation of
the environment in Nepal. It also regulates the discharge of pollutants and the management
of hazardous waste.

5. Biodiversity and National Parks Act, 2068: This act provides for the conservation and
management of biodiversity and national parks in Nepal. It also regulates the use of biological
resources and the rights of local communities to access and use biological resources.

6. Climate Change Policy and Action Plan, 2011: This act provides for the management and
conservation of the environment in Nepal. It also regulates the use and distribution of water
resources.

These acts are designed to provide a framework for the conservation and management of natural
resources in Nepal, but their implementation and enforcement may vary.

Institutional Arrangements
In Nepal, several institutions are responsible for environmental conservation. The main institutional
arrangements for environmental conservation in Nepal are:

1. Department of National Parks and Wildlife Conservation (DNPWC) is responsible for the
management and conservation of national parks, wildlife reserves, and conservation areas in
Nepal.

2. Department of Forests (DoF) is responsible for the management and conservation of forest
resources in Nepal. It also oversees the management of Community Forest User Groups
(CFUGs) which are community-based organizations that manage and conserve forests at the
local level.



3. Ministry of Forest and Soil Conservation (MoFSC) is responsible for the overall management
and conservation of natural resources in Nepal. It also formulates policies and plans related
to environmental conservation.

4. National Trust for Nature Conservation (NTNC) is a non-government organization
established to conserve and manage Nepal's biodiversity. It also supports the management of
protected areas in Nepal.

5. Nepal Climate Change Support Programme (NCCSP) is a government program that aims to
implement the National Adaptation Programme of Action (NAPA) which identifies priority
activities to address the immediate and urgent needs of Nepal in relation to climate change.

Overall, the institutional arrangements for environmental conservation in Nepal are complex and
involve multiple government and non-government organizations working at different levels.
However, coordination and cooperation among these institutions and with local communities is
important to ensure effective conservation of Nepal's natural resources.

Farming

Farming refers to the practice of cultivating land, raising animals, and producing food, fiber, and
other products. This can include activities such as planting crops, harvesting crops, raising livestock,
and managing forests. Farming can be done on a small scale, such as on a family farm, or on a large
scale, such as on a commercial farm. The goal of farming is to produce enough food, fiber, and other
products to meet the needs of the population, while also being sustainable and economically viable.

Farming can be done through traditional ways or modern ways, traditional farming methods are
based on the traditional knowledge and practices passed on from generation to generation, whereas
modern farming methods are based on scientific knowledge and technology. Farming also includes
other activities such as irrigation, fertilization, pest control and other activities that need to be done
to maintain soil fertility, crop health, and to prevent crop failures.

Definition of Farming by Various People

Farming can be defined in various ways by different people and organizations. Here are a few
examples:

1. The United States Department of Agriculture (USDA) defines farming as "the production of
crops, livestock, and other related products.”

2. The Food and Agriculture Organization (FAO) of the United Nations defines farming as "the
process of producing food, feed, fiber and other desired products by the cultivation of plants
and the raising of animals."

3. The National Farmers Union (NFU) in the UK defines farming as "the production of food and
other products through the care and management of plants and animals."

4. The New Oxford American Dictionary defines farming as "the activity or business of growing
crops and raising livestock."

5. Afarmer may define farming as "the art and science of using land, water, and other resources
to produce food and other products that sustain human life."

6. An agronomist might define farming as "the application of scientific principles to the
production of food, fiber, and other agricultural products, including the management of soil,
water, pests, and other factors to optimize crop yields and quality."

These different definitions highlight the various aspects of farming, such as the production of crops
and livestock, the use of scientific principles and technology, and the management of resources.

Components of Farming

Farming can be broken down into several main components, which include:



g)
h)

Crop production: This involves the growing of various types of crops, such as grains, fruits,
vegetables, and flowers. This can include activities such as planting, fertilizing, irrigating, and
harvesting.

Livestock production: This involves the raising of animals for meat, milk, eggs, and other
products. This can include activities such as breeding, feeding, and caring for animals.

Soil management: This involves the management of soil fertility and health, which is essential
for crop growth. This can include activities such as adding fertilizers, liming, and tilling.
Irrigation: This involves the use of water to supplement or replace rainfall for crop growth.
Irrigation can be done through various methods such as surface irrigation, sprinkler
irrigation, and drip irrigation.

Pest management: This involves the control of pests and diseases that can damage crops and
animals. This can include activities such as using pesticides, biological control methods, and
crop rotation.

Marketing and sales: This involves the sale of farm products to consumers, retailers, or
processors. This can include activities such as identifying markets, negotiating prices, and
transporting products.

Financial management: This involves the management of the financial aspects of farming,
such as budgeting, record keeping, and risk management.

Conservation and environmental management: This involves the protection of natural
resources and the environment. This can include activities such as soil conservation, water
conservation, and wildlife management.

Mechanization and technology: This involves the use of equipment and technology to improve
efficiency and productivity on the farm. This can include activities such as using tractors,
harvesting equipment, and precision agriculture tools.

All these components are interrelated and need to be managed in a way that is economically, socially
and environmentally sustainable in order to have a successful farming operation.

Factors Affecting Farming

Physical Factors Affecting Farming
Physical factors that can affect agriculture include:

1.

Topography: The physical features of the land, such as hills, valleys, and slopes can affect crop
growth and access to water. For example, steep hillsides can make it difficult to access and
cultivate land, while flat land is easier to farm.

Soil type: Different types of soil can have varying levels of fertility and drainage, which can
affect crop growth. For example, sandy soil may not retain water as well as clay soil, making
it less suitable for certain crops.

Water availability: Adequate water is essential for crop growth, and the availability of water
can be affected by factors such as rainfall, irrigation systems, and water table. For example, a
farmer in a dry region with low rainfall may have to rely on irrigation systems to water their
crops.

Temperature: Temperature can affect crop growth, as many crops have specific temperature
requirements for optimal growth. For example, some crops like rice, sugarcane, and cotton
are grown in tropical regions where the temperature is usually above 20C.

Light intensity: The amount of sunlight that a crop receives can affect its growth, as many
crops require a certain amount of light for optimal growth. For example, crops that require a
lot of light, such as tomatoes, need to be grown in areas with high light intensity.

Air quality: The quality of the air, including factors such as humidity, wind, and pollution, can
affect crop growth. For example, high levels of pollution can damage crops and make them
less nutritious.

Socio-Economic Factors Affecting Farming
Socio-economic factors that can affect farming include:



Demographics: Factors such as population growth, migration patterns, and aging of the
population can affect the demand for food, and therefore the farming industry. For example,
a rapidly growing population may lead to an increased demand for food, which can drive
expansion of farming operations.

Income levels: The income levels of consumers can affect the demand for certain types of food,
as well as the prices that farmers can charge for their products. For example, lower-income
consumers may not be able to afford to buy expensive organic foods, while higher-income
consumers may be willing to pay a premium for them.

Education: Education levels can affect farmers' access to information about new technologies,
and their ability to adopt new farming practices. For example, farmers with more education
may be more likely to adopt new technologies, such as precision agriculture, which can
increase efficiency and productivity.

Economic policies: Government policies, such as subsidies, tariffs, and regulations, can have
a major impact on the farming industry. For example, subsidies for certain crops can make
them more profitable for farmers to grow, while tariffs on imported goods can protect
domestic producers from foreign competition.

Access to credit: Access to credit can affect farmers' ability to invest in new technologies and
expand their operations. For example, farmers in developing countries often lack access to
credit and are therefore unable to invest in new technologies that could increase their
productivity.

Social and cultural factors: Social and cultural factors, such as attitudes towards farming, can
affect the number of people who choose to become farmers, and therefore the availability of
labor in the farming industry. For example, in some countries agriculture is not seen as a
desirable profession, which leads to the lack of young people entering the industry.

Importance of Farming

Farming is important for several reasons, including:

Food production: Farming is the primary source of food for human populations. Without
farming, it would be difficult to produce enough food to meet the needs of the world's growing
population.

Economic development: Farming is an important source of income and employment,
particularly in rural areas. It is a key sector of many national economies, and can contribute
to the overall economic development of a country.

Environmental conservation: Farming can play an important role in protecting natural
resources and the environment. For example, sustainable farming practices can help to
conserve soil, water, and biodiversity.

Cultural heritage: Farming is often closely tied to cultural traditions and heritage. In many
communities, farming is passed down from generation to generation, and is an important part
of the local culture.

Social Development: Farming can also play a role in social development. It can provide
employment, education and training opportunities and also provide food security to
vulnerable groups such as the elderly, disabled and low-income families.

Nutritional security: Farming can provide a source of nutritious food, which can help to
prevent malnutrition and improve overall health. For example, farmers in developing
countries who produce fruits and vegetables can improve the diets of local communities,
which can help to prevent diseases such as malnutrition and iron-deficiency anemia.

Climate change mitigation and adaptation: Farming can also play a role in addressing climate
change. For example, sustainable farming practices can help to reduce greenhouse gas
emissions, while also improving farmers' ability to adapt to changing weather patterns and
other climate-related challenges.

Examples:



a) In Sub-Saharan Africa, smallholder farming is the backbone of the rural economy and the
main source of food and income for many households.

b) In the United States, the farming industry is a major contributor to the economy, with the
agricultural sector generating over $124 billion in exports in 2019.

c) InIndia, farming is an important source of livelihood for millions of smallholder farmers, and
also plays a key role in food security and rural development.

d) In Australia, farmers play an important role in conserving the country's unique biodiversity
and protecting its fragile ecosystems.

e) In China, sustainable farming practices are being increasingly adopted to help farmers adapt
to changing climate conditions and ensure food security for the country's large population.

These examples demonstrate the importance of farming in providing food security, economic
development, environmental conservation, cultural heritage, social development, nutritional
security and climate change mitigation and adaptation.

Types of Farming
Subsistence Farming

Subsistence farming refers to a type of agricultural production in which farmers grow enough crops
and raise enough livestock to meet the basic needs of their families, with little or no surplus for sale
or trade. Subsistence farming is often practiced in rural or remote areas, where access to markets
and commercial inputs is limited. Subsistence farmers typically rely on traditional farming practices
and local resources such as rain-fed land, family labor, and local seed varieties. They often grow a
wide variety of crops to ensure a reliable food supply and diversify their income sources. Subsistence
farmers are also known for their adaptive techniques to deal with the changing weather patterns and
other uncertain factors.

Subsistence farming is different from commercial farming, which is characterized by large-scale
production of cash crops for sale on the market, and the use of advanced technologies, inputs and
other modern farming practices. In this agriculture system labour expenditures are matched to the
food needed for a subsistence diet. This shows that the subsistence system compromise the farm
production potentials. Because of such problem peasant societies experience endemic seasonal
hunger and are vulnerable to famine conditions in consecutive poor crop years. Seasonal hunger and
peacetime famine conditions are frequent and affect all peasant societies regardless of race, religion,
climate, population density, cultivation practices, and subsistence crops grown.

Subsistence farming is an important livelihood strategy for many smallholder farmers, particularly
in developing countries where most of the population is engaged in agriculture. However,
subsistence farmers often lack access to education, credit, and other resources, making it difficult for
them to improve their productivity and escape poverty.

Three social values govern subsistence agriculture:
(1) equalized opportunities for qualifying households to share cultivation rights on village land,

(2) minimal labour expenditures in food production (subsistence labour norms) on the assumption
that every crop year will be normal, and

(3) equalized sharing of harvests in poor crop years to ensure the survival of all village households.

Characteristics of Subsistence Farming
1. Family-based and self-sufficient: Subsistence farming is typically carried out by families, who
work together to grow enough food to meet their own needs, with little or no surplus for sale
or trade.



10.

Small scale and low-tech: Subsistence farms are generally small in scale, with limited
resources and simple technologies.

Traditional practices: Subsistence farmers often rely on traditional farming practices, such as
crop rotation and the use of local seed varieties.

Limited access to markets and inputs: Subsistence farmers often have limited access to
markets, credit, and other commercial inputs such as fertilizers, pesticides, and irrigation.
Diversified production: Subsistence farmers typically grow a wide variety of crops to ensure
areliable food supply and diversify their income sources.

Adaptive techniques: Subsistence farmers are known for their adaptive techniques to deal
with changing weather patterns and other uncertain factors.

Labor-intensive: Subsistence farming is often labor-intensive, with family members and local
communities working together to plant, harvest, and care for crops and livestock.

Low productivity and low income: Subsistence farmers generally have low productivity and
low income, due to the small scale of their farms and limited access to resources and markets.
Low or no use of modern technology: Subsistence farmers may not have access to or use of
modern technology, such as tractors, harvesters, and other mechanized equipment.
Environmentally sustainable: Subsistence farming is often environmentally sustainable as
farmers rely on traditional practices that are in harmony with nature, with little or no use of
synthetic inputs

Importance of Subsistence Farming

1.

2.

10.

Food security: Subsistence farming plays a critical role in ensuring food security for families
and communities, by providing a reliable source of food grown locally.

Cultural and social importance: Subsistence farming can have cultural and social importance
for many communities, as it can help preserve traditional farming practices and local
knowledge.

Adaptation to climate change: Subsistence farming can help communities adapt to climate
change by providing a source of food during times of drought and other natural disasters.
Biodiversity conservation: Subsistence farming can play an important role in maintaining
biodiversity by preserving traditional farming practices and local seed varieties.

Rural development: Subsistence farming can contribute to rural development by providing
employment and income generation opportunities in rural areas.

Carbon sequestration: Subsistence farming can also help to sequester carbon through the
management of agroforestry systems and other traditional farming practices.

Support for other sectors: Subsistence farming can support other sectors such as health,
education, and tourism, by providing work and income opportunities.

Promote agroecological farming: Subsistence farmers often rely on agroecological practices
that promote sustainable use of natural resources and biodiversity conservation.

Cultural heritage: Subsistence farming can be an important way for communities to preserve
their cultural heritage, traditional knowledge, and customs.

Economic opportunities: Subsistence farming can provide economic opportunities for
smallholder farmers and rural communities, by providing a source of food, income, and
employment.

Types of Subsistence

a)

b)

Shifting cultivation: Also known as slash-and-burn farming, shifting cultivation is a traditional
subsistence farming system in which farmers clear a patch of forest or brushland, cultivate it
for a few years, and then move on to a new area. This system is often used by indigenous
communities in tropical regions, such as the Amazon rainforest and the Congo Basin.
Pastoralism: Pastoralism is a subsistence farming system in which people raise livestock, such
as cattle, sheep, and goats, and move them around in search of water and pasture. This system
is often used by nomadic and semi-nomadic communities in dryland regions, such as the Sahel
in Africa and the steppes of Central Asia.

Intensive subsistence farming: This is a type of subsistence farming system in which farmers
use small plots of land, high inputs of labor, and advanced farming techniques to produce high



yields. This type of subsistence farming is found in densely populated areas such as Southeast
Asia, China, and India.

d) Extensive subsistence farming: This is a type of subsistence farming system in which farmers
use large plots of land, low inputs of labor, and traditional farming techniques to produce low
yields. This type of subsistence farming is common in regions such as Africa and Latin
America.

e) Mixed subsistence farming: This type of subsistence farming is a combination of different
farming systems, where farmers practice both crop and livestock production. This type of
farming is common in regions such as Europe and North America.

f) Aquatic Subsistence Farming: This type of subsistence farming is practiced in regions where
water is abundant and the main source of food and livelihood is fishing, aquaculture and other
aquatic resources. The Mekong delta in Vietnam, The Nile delta in Egypt, and the Ganges delta
in India are examples of regions where this system is commonly found.

g) Forest subsistence farming: This type of subsistence farming is practiced by communities
living in and around forests, who use forest resources for their livelihoods. They may practice
shifting cultivation, hunting and gathering, and agroforestry. This type of subsistence farming
is found in regions such as Amazon rainforest, Central Africa and Southeast Asia.

Components of Subsistence Farming System
1. Land

Land is a critical component of subsistence farming, as it provides the space for growing crops and
raising livestock. Subsistence farmers often have limited access to land, and may rely on communal
or traditional systems of land tenure. In some cases, subsistence farmers may not have formal legal
rights to the land they farm, and may be vulnerable to eviction or land grabbing.

Subsistence farmers typically use small plots of land, and often rely on a combination of cropland,
pasture, and natural habitats. They use different land use systems such as shifting cultivation,
agroforestry, and terrace farming. In some cases, subsistence farmers may use land that is not
suitable for commercial agriculture, such as steep slopes, wetlands, or rocky terrain.

Access to land is a critical factor in the success of subsistence farming. Without access to land,
subsistence farmers cannot grow crops or raise livestock, and may be forced to migrate to urban
areas or adopt other livelihood strategies. Land tenure security is also important as it ensures that
subsistence farmers can make long-term investments in their farms, such as building irrigation
systems or terraces.

In summary, land is a key component of subsistence farming and access to land is critical for the
livelihoods and food security of subsistence farmers. Land tenure security and support for
sustainable land use practices can help ensure that subsistence farmers have the resources they need
to produce food and support their families.

2. Labor

Labor is a critical component of subsistence farming, as it is the primary means by which farmers
grow crops and raise livestock. In subsistence farming systems, labor is often provided by family
members and members of the local community, rather than paid employees.

e Family labor: In subsistence farming, labor is often provided by family members, who work
together to plant, harvest, and care for crops and livestock. Example: In the densely populated
regions of Southeast Asia, China, and India, farmers use intensive subsistence farming and
rely on the labor of family members to produce high yields of crops such as rice, vegetables,
and fruits.

e Communal labor: In subsistence farming, labor is often provided by members of the local
community, who work together to plant, harvest, and care for crops and livestock. Example:



In Africa and Latin America, farmers rely on communal labor to produce crops such as corn,
beans, and cassava.

Seasonal labor: In subsistence farming, labor is often provided by seasonal workers who come
to help with planting and harvest. Example: In the Amazon rainforest, farmers rely on
seasonal labor to help with the planting and harvest of crops such as cassava, beans, and corn.
Child labor: In subsistence farming, labor is often provided by children, who help with
planting, harvesting and other tasks. Example: In Sub-Saharan Africa, child labor is a common
practice in subsistence farming systems.

Traditional labor: In subsistence farming, labor is often provided by traditional farmers who
rely on traditional farming techniques and practices. Example: In the Amazon rainforest,
farmers rely on traditional labor to maintain and preserve traditional farming practices such
as agroforestry, and use of traditional seed varieties.

Overall, labor is a critical component of subsistence farming, as it is the primary means by

3. Harvest Sharing

Harvest sharing is a common practice in subsistence farming, where farmers share a portion of their
harvest with members of their community, such as family members, neighbors, and other farmers.
This allows farmers to share risks and resources, and ensures that everyone has access to food.

Communal sharing: In subsistence farming communities, it is common for farmers to share a
portion of their harvest with other members of the community. This helps to ensure that
everyone has access to food, and allows farmers to share the risks and costs of farming.
Example: In rural Africa and Latin America, farmers often practice communal sharing, where
they share a portion of their harvest with other members of the community.
Family sharing: In subsistence farming, it is common for farmers to share a portion of their
harvest with their family members. This helps to ensure that everyone in the family has access
to food and allows farmers to share the risks and costs of farming. Example: In Southeast Asia,
China and India, farmers often practice family sharing, where they share a portion of their
harvest with their family members.
Gift sharing: In subsistence farming, it is common for farmers to share a portion of their
harvest as a gift to others. This helps to build social connections, and allows farmers to share
the risks and costs of farming. Example: In pastoralist communities such as the Maasai in East
Africa, farmers often practice gift sharing, where they share a portion of their harvest as a gift
to others.
Bartering: In subsistence farming, farmers may share a portion of their harvest with other
farmers in exchange for goods or services. Example: In rural India, farmers may share a
portion of their harvest with other farmers in exchange for help with planting or harvest.

4. Cultivation Practices

Cultivation practices are a key component of subsistence farming, as they determine the type and
quantity of crops that can be grown, and ultimately the food security and livelihoods of subsistence
farmers. Some examples of cultivation practices that are commonly used in subsistence farming
include:

Traditional farming: Subsistence farmers often rely on traditional farming practices that have
been passed down through generations, such as crop rotation, intercropping, and the use of
local seed varieties.

Crop diversification: Subsistence farmers typically grow a wide variety of crops to ensure a
reliable food supply and diversify their income sources.

Agroforestry: This is a sustainable cultivation practice where farmers integrate trees and
crops in the same land, creating a symbiotic relationship that improves soil fertility, water
retention, and biodiversity.



e Rainfed agriculture: Subsistence farmers often rely on rainfed agriculture, as it does not
require irrigation infrastructure.

e Organic farming: This is a cultivation practice that avoids the use of synthetic inputs, such as
pesticides and fertilizers, and relies on natural methods to improve soil fertility and pest
control.

e Adaptive techniques: Subsistence farmers are known for their adaptive techniques to deal
with changing weather patterns and other uncertain factors, such as crop diversification,
intercropping, and agroforestry.

Overall, subsistence farmers often use a variety of cultivation practices that are tailored to their
specific local conditions and resources. These practices are designed to ensure food security, while
also preserving natural resources, and promoting sustainable farming practices.

5. Trade

Trade is a key component of subsistence farming, as it allows farmers to sell their excess production
and generate income. Subsistence farmers often have limited access to markets and may have to rely
on informal trade networks or traditional systems of bartering goods and services.

e Local markets: Subsistence farmers often sell their produce at local markets, where they can
connect with buyers from their own community or nearby towns.

e Informal trade: Subsistence farmers may rely on informal trade networks, such as street
vendors, to sell their goods. This type of trade is often unregulated and informal, and farmers
may not receive fair prices for their products.

e Bartering: Subsistence farmers may engage in bartering goods and services with other
farmers or members of their community, as a means of obtaining goods and services they
need without using cash.

e Cooperatives: Subsistence farmers may form cooperatives to pool resources and negotiate
better prices for their products in the market.

e Direct marketing: Subsistence farmers may sell their products directly to consumers, such as
through farmers markets, Community Supported Agriculture (CSA) schemes, or online
platforms.

e Export market: Some subsistence farmers may also participate in export markets, by selling
their products to buyers in other countries. This can include exporting products such as
coffee, tea, and spices.

Trade can provide income and other opportunities for subsistence farmers, but it also can be a
challenge, as they may face competition from larger, more commercial farmers, lack of access to
markets, or be exploited by middlemen. Therefore, trade policies and regulations, as well as support
for farmers' organizations and cooperatives are crucial to ensure fair prices and better access to
markets for subsistence farmers.

6. Economic Development

Economic development is an important component of subsistence farming, as it can provide farmers
with the resources and opportunities they need to improve their livelihoods and increase their food
security.

e Access to credit: Subsistence farmers often lack access to credit, which can limit their ability
to purchase necessary inputs such as seed, fertilizer, and equipment. Economic development
programs can provide farmers with access to credit, allowing them to make necessary
investments in their farms.

e Market access: Economic development programs can help subsistence farmers access
markets, by providing them with the resources and training needed to transport and sell their
products.



¢ Infrastructure development: Economic development programs can help subsistence farmers
by providing infrastructure such as roads, irrigation systems, and storage facilities, which can
improve their ability to grow and sell crops.

e Training and extension services: Economic development programs can provide subsistence
farmers with training and extension services, which can help them improve their farming
practices and increase their yields.

e Value addition: Economic development programs can assist subsistence farmers to add value
to their products, by providing them with processing and packaging facilities, which can
increase their income and market opportunities.

e Policy support: Economic development programs can help subsistence farmers by influencing
policies and regulations that affect their livelihoods, such as land tenure policies, trade
policies, and environmental regulations.

Overall, economic development programs can help subsistence farmers to increase their food
security and improve their livelihoods by providing them with the resources and opportunities they
need to grow and sell their products. These programs can play a critical role in reducing poverty,
promoting sustainable agricultural practices, and fostering rural development.

Case Study of Subsistence Farming in Nepal

Subsistence farming is the primary form of agriculture in Nepal, with the majority of farmers engaged
in small-scale, subsistence-based farming. The main crops grown include rice, wheat, maize, and
millet, as well as vegetables, fruits, and cash crops such as cardamom and ginger.

One example of subsistence farming in Nepal is the traditional terrace farming system. This system
is commonly found in the hilly regions of Nepal, where steep slopes and limited flat land make it
difficult to grow crops. In this system, farmers build terraces on the hillsides to create flat areas for
farming. The terraces are typically irrigated by channeling water from nearby streams or springs.
This system allows farmers to grow crops in areas that would otherwise be unsuitable for
agriculture.

Another example of subsistence farming in Nepal is the traditional mixed cropping system. This
system is commonly found in the lowland regions of Nepal, where farmers grow multiple crops on
the same piece of land. For example, a farmer might plant rice in a field and then grow vegetables or
fruits as a secondary crop. This system allows farmers to maximize the use of their land and to
diversify their income sources.

Subsistence farming in Nepal is characterized by small landholdings, limited use of modern
technology and techniques, and low yields. Despite these challenges, subsistence farmers have
managed to feed their families and communities, though food insecurity and poverty remain
prevalent issues. The government of Nepal has been putting effort to support subsistence farming by
providing access to credit, extension services, and improved seed varieties.

Overall, subsistence farming is the primary form of agriculture in Nepal, with the majority of farmers
engaged in small-scale, subsistence-based farming. The traditional terrace farming system and the
traditional mixed cropping system are the two main examples of subsistence farming in Nepal.
Subsistence farming is characterized by small landholdings, limited use of modern technology and
techniques, and low yields. However, despite these challenges, subsistence farmers have managed to
feed their families and communities, though food insecurity and poverty remain prevalent issues.

Commercial Farming

Commercial farming refers to the practice of growing crops or raising animals on a large scale, with
the primary goal of generating profit through the sale of the products. This type of farming often
involves the use of advanced technology and techniques, such as mechanization and intensive



management, to increase yields and efficiency. Commercial farms can range in size from small family-
owned operations to large industrial operations

1.

2.

According to the United States Department of Agriculture (USDA), commercial farming refers
to "farms that produce and sell agricultural products for the marketplace."

The Food and Agriculture Organization (FAO) of the United Nations defines commercial
farming as "farms that produce for the market and are operated by an individual or a
company."

The Oxford English Dictionary defines commercial farming as "the cultivation of crops or the
breeding of animals on a large scale and for sale."

According to the author, Joel Salatin, in his book "Folks, This Ain't Normal: A Farmer's Advice
for Happier Hens, Healthier People, and a Better World", commercial farming is a system that
is "designed to produce the most product at the least cost" and is "not based on sound
ecological principles.”

Similarly, author Michael Pollan in his book "The Omnivore's Dilemma: A Natural History of
Four Meals" states that commercial farming is an industrial system that is "based on the cheap
fossil fuel, large scale monoculture, and the heavy use of chemical fertilizers, pesticides and
drugs”.

Importance of Commercial Farming

Food security: Commercial farming plays a vital role in ensuring food security by providing a
steady supply of food to meet the needs of a growing population.

Economic development: Commercial farming contributes to economic development by
creating jobs and generating income for farmers, processors, and suppliers.

Export potential: Commercial farming can help countries to increase their export potential by
producing high-quality products for international markets.

Technological advancements: Commercial farming often employs advanced technology and
techniques that can increase yields, reduce costs, and improve efficiency.

Environmental conservation: Large commercial farms can implement sustainable farming
practices that can help to conserve natural resources such as water and biodiversity.

Price stability: Commercial farming can help to stabilize food prices by producing enough
food to meet demand, thereby avoiding price spikes caused by short supply.

Feeding the world: With the world's population projected to reach 9.7 billion by 2050,
commercial farming is important to feed the increasing population and meet the food
demand.

Cost-effective: Commercial farming is typically more cost-effective than small-scale farming,
which allows food to be produced at a lower cost and sold at more affordable prices.
Agricultural Innovation: Commercial farming encourages the use of modern technology and
agricultural practices, which can lead to increased yields, improved efficiency, and
sustainability.

Food Safety: Commercial farming is subject to strict regulations, which can help ensure the
safety and quality of food products.

Case Study of Commercial Farming in Nepal

Commercial farming in Nepal is still in its early stages of development, but it has the potential to play
a significantrole in the country's economy. Nepal is an agricultural country, and agriculture accounts
for around 38% of the country's GDP. However, most of the farming in Nepal is small-scale and
subsistence-based, with limited use of modern technology and techniques.

One example of commercial farming in Nepal is the vegetable export industry. In recent years, the
Nepalese government has been promoting the export of vegetables to countries such as India,
Bangladesh, and the United Arab Emirates. This has led to the development of large-scale commercial
vegetable farms, which use modern techniques such as drip irrigation and greenhouses to increase



yields and improve efficiency. The export of vegetables has become an important source of income
for many farmers in Nepal, and the industry is projected to continue growing in the future.

Another example of commercial farming in Nepal is the dairy industry. Nepal has a large population
of cattle, and the dairy industry has the potential to become a major source of income for farmers.
However, the industry is still in its early stages, and there are challenges such as a lack of
infrastructure and access to markets. The Nepalese government is actively working to promote the
growth of the dairy industry, and there are initiatives in place to improve the quality and quantity of
milk production.

Overall, commercial farming in Nepal is still in the early stages of development, but it has the
potential to play a significant role in the country's economy. The government is actively working to
promote the growth of commercial farming and to improve the overall agricultural sector. However,
there are challenges such as a lack of infrastructure, access to markets, and limited use of modern
technology and techniques that need to be addressed

Difference between Commercial and Subsistence Farming

BASIS FOR
COMPARISON SUBSISTENCE FARMING COMMERCIAL FARMING
Meaning The farming practice in which The farming practice, in which the

crops are raised for personal farmer grows crops for the purpose
consumption, it is known as of trade, it is called commercial

subsistence farming. farming.
Nature Labor intensive Capital intensive
Area It is practiced in small area. [t is practiced in large area.
Productivity It is enhanced through the use of Itis enhanced through higher doses
manures. of modern inputs.
Crops grown Food grains, fruits and vegetables ~ Cash crops and cereals
Method of irrigation It depends on monsoon. [t uses modern irrigation methods.
Cultivation Traditional methods are used. Machines are used.

Process of Change from Subsistence to Market Oriented Farming
The process of change from subsistence to market-oriented farming can be a gradual one that
involves several steps. Here are some key elements of this transition:

a) Access to markets: The first step in moving from subsistence to market-oriented farming is to
establish access to markets. This can include building transportation infrastructure, creating
distribution networks, and developing relationships with buyers.

b) Production of cash crops: Once markets are established, farmers can start to focus on growing
cash crops, which are crops grown specifically for sale rather than for the farmer's own



consumption. This could include high-value crops such as fruits and vegetables, as well as
traditional cash crops such as coffee or cotton.

c) Adoption of new technology: To increase productivity and efficiency, farmers may need to
adopt new technology, such as irrigation systems, mechanization, and improved seed
varieties. This can also include techniques such as crop rotation, intercropping, and using
organic fertilizers.

d) Access to credit and other financial services: Small-scale farmers may need access to credit
and other financial services in order to invest in new technologies, seeds and fertilizers.

e) Education and extension services: Farmers may also need education and extension services
to learn new techniques and to help them understand the market requirements.

f) Government support: The transition from subsistence to market-oriented farming often
requires support from the government, including policies and programs to improve
infrastructure, provide access to markets and credit, and promote the use of new
technologies.

g) Farmer's Organization: Forming farmers' organizations can help farmers to negotiate better
prices for their products, access to credit, information and extension services and to advocate
for policies that support small farmers.

h) The transition from subsistence to market-oriented farming can be a complex process that
takes time and requires a range of support from different sectors, including government,
private sector, development organizations and the farmers themselves.

Mixed Farming System

Mixed farming refers to a farming system that involves the simultaneous cultivation of crops and
raising of animals on the same piece of land. It is a type of agro-ecological farming method that
utilizes the synergy between crops and animals to optimize the use of resources such as land, water
and labor.

In mixed farming, crops and animals are grown together in a way that complements each other. For
example, animals can be used to provide fertilizer for the crops or to control pests and weeds. The
crops can also provide food for the animals or be used to feed them.

Mixed farming can increase the efficiency of land use, as it allows for the use of land for multiple
purposes and can reduce the need for external inputs such as fertilizers and pesticides. It can also
help to improve soil health, and increase the resilience of the farm to external factors such as climate
change, disease and pests.

Examples of mixed farming systems include crop-livestock systems, agroforestry systems, and
integrated fish-poultry systems.

The definition of mixed farming can vary depending on the agency or author. Here are a few
examples:

e The United Nations Food and Agriculture Organization (FAO) defines mixed farming as "an
integrated system of crop and livestock production in which crops and animals are managed
together on the same unit of land, with the aim of achieving greater efficiency and productivity
than would be possible if the two were managed separately.”

e According to the United States Department of Agriculture (USDA), mixed farming is "a system
of farming that involves raising both crops and animals on the same farm."

e In their book "Agroecology: The Science of Sustainable Agriculture," authors Miguel Altieri
and Clara Nicholls define mixed farming as "an integrated system of crop and animal
production in which the different components mutually support each other in a sustainable

way.



e According to Dr. Jules Pretty, an agricultural ecologist and author, mixed farming is "a system
of farming that combines crop and animal production in a complementary and integrated
way, using the natural resources of the farm to the best advantage."

In general, mixed farming is seen as a way of farming that uses the synergy between crops and
animals to optimize the use of resources, increase efficiency and productivity, and promote
sustainability.

Importance of Mixed Farming:
Here are a few points on the importance of mixed farming systems:

1. Efficient use of resources: Mixed farming systems can increase the efficiency of land use by
allowing for the simultaneous cultivation of crops and raising of animals on the same piece of
land. This can reduce the need for external inputs such as fertilizers and pesticides.

2. Improved soil health: Mixed farming systems can improve soil health by increasing organic
matter and nutrient cycling. For example, in a crop-livestock system, the manure from the
animals can be used as a natural fertilizer for the crops, which can improve soil fertility and
structure.

3. Increased resilience: Mixed farming systems can increase the resilience of the farm to external
factors such as climate change, disease and pests. For example, agroforestry systems that
combine trees with crops and animals can provide shade and protection for the crops and
animals, reducing the impact of heat and drought.

4. Improved food security: Mixed farming systems can improve food security by providing a
diversity of food sources. For example, integrated fish-poultry systems can provide both fish
and eggs, which can increase food availability and nutrition.

5. Economic benefits: Mixed farming systems can provide economic benefits to farmers by
diversifying their income streams. For example, a farmer who raises both crops and animals
can sell both products, which can provide a more stable income.

6. Cultural Significance: Mixed farming systems can also have cultural significance by preserving
traditional farming practices and knowledge, and by promoting community cohesion and self-
sufficiency.

Case Study of Mixed Farming in Nepal

One example of a case study from Nepal where people have benefited from mixed farming is the
Chitwan District in the Terai region of Nepal. This area is characterized by a subtropical climate and
is known for its diverse agricultural production, including crops such as rice, wheat, and vegetables,
as well as livestock production, including cattle, buffalo, and goats.

Farmers in the Chitwan District have traditionally used mixed farming systems, which have helped
to increase the efficiency of land use and reduce the need for external inputs. For example, farmers
use animal manure as a fertilizer for their crops and also use cattle and buffalo to control pests and
weeds.

The mixed farming system in Chitwan has also helped to improve food security by providing a
diversity of food products, such as crops and livestock, from a single piece of land. This has helped to
ensure that families have access to a reliable source of food throughout the year.

Additionally, mixed farming systems in Chitwan have provided economic opportunities for farmers
by diversifying their income streams and reducing their dependence on a single crop or animal. For
example, farmers can sell surplus crops and livestock, as well as non-timber forest products, such as
honey and mushrooms, in local markets.

Furthermore, mixed farming systems in Chitwan have helped to improve the resilience of the farm
to external factors such as climate change, disease and pests. For example, farmers in Chitwan have
used agroforestry systems, which involve the integration of trees with crops and livestock. These



systems help to reduce the impact of extreme weather, improve soil health and water retention and
also provide a source of income and food.

Overall, mixed farming systems have played a significant role in the livelihoods and well-being of
farmers in the Chitwan District of Nepal.

Modernization and Mechanization of Agriculture

Modernization in agriculture refers to the use of modern technologies, practices, and methods to
improve productivity, efficiency, and profitability in the agricultural sector. This process involves the
integration of new technologies, innovations, and scientific advancements in farming to increase
crop yields, reduce waste, and improve the quality of produce. The following is a description of the
process of modernization in agriculture.

a) Mechanization: The introduction of machines, such as tractors, plows, and harvesters, has
made farming much more efficient. These machines have replaced manual labor, reducing the
time and effort required to complete tasks.

b) Irrigation: Modernization in agriculture has also led to the development of advanced
irrigation systems, such as drip irrigation and center-pivot irrigation. These systems provide
more efficient and effective water management, increasing crop yields and reducing water
waste.

c) Genetics and Biotechnology: Modernization in agriculture has also led to the development of
genetic engineering and biotechnology. These techniques allow for the modification of crop
genes to improve their resistance to pests, diseases, and environmental stress, increasing
crop yields and improving food security.

d) Precision Agriculture: Precision agriculture is a modern farming technique that uses
technology, such as GPS mapping and remote sensing, to manage and optimize farm inputs.
This approach results in more efficient use of inputs, such as fertilizer, pesticides, and water,
reducing waste and improving crop yields.

e) Agribusiness: Modernization in agriculture has led to the growth of agribusiness, a sector that
provides support services to farmers, such as marketing, financing, and distribution. This
sector has helped farmers to access markets, obtain financing, and reduce costs, improving
their profitability and competitiveness.

In conclusion, modernization in agriculture has improved the efficiency, productivity, and
profitability of the agricultural sector. The introduction of new technologies, innovations, and
scientific advancements has transformed the way farming is done, making it more sustainable,
efficient, and effective.

Factors affecting Modernization and Mechanization of Agriculture
The factors that contribute to the modernization and mechanization of agriculture include:

e Economic incentives: One of the main factors driving the modernization and mechanization
of agriculture is the desire to improve efficiency and increase profits.

e Technological advancements: The development of new technology and machinery is a key
factor in the modernization and mechanization of agriculture.

e Government policies and support: Government policies and support can play a critical role in
promoting and facilitating the modernization and mechanization of agriculture, by providing
funding, subsidies, and other forms of support.

e Availability of credit: The availability of credit and financing can be critical to the
modernization and mechanization of agriculture, allowing farmers to invest in new
machinery and technology.



¢ Infrastructure development: Improved infrastructure, such as roads, transportation systems,
and electricity access, can help support the modernization and mechanization of agriculture.

e Private sector involvement: Private sector involvement, including partnerships between the
public and private sectors, can help drive the modernization and mechanization of agriculture
by providing funding and technical expertise.

¢ Education and training: Education and training programs for farmers can help build the
necessary skills and knowledge to effectively use new machinery and technology.

e Market demand: The demand for agricultural products, both domestically and internationally,
can drive the modernization and mechanization of agriculture, as farmers seek to increase
production and meet this demand.

The modernization and mechanization of agriculture can lead to significant benefits, including
increased efficiency, improved food security, and economic growth. However, it is important to
consider the potential social and environmental impacts of these changes, and to implement
measures to mitigate these impacts.

Barriers to Mechanization and Modernization of Agriculture
The barriers to the modernization and mechanization of agriculture in Nepal include:

a) Lack of financing: One of the main barriers to the modernization and mechanization of
agriculture in Nepal is the lack of financing available to farmers, which can make it difficult
for them to invest in new machinery and technology.

b) Limited infrastructure: The lack of infrastructure, including poor roads, limited electricity
access, and poor transportation systems, can make it difficult for farmers to transport
machinery and produce to market.

c) Limited access to education and training: Many farmers in Nepal lack the necessary education
and training to effectively use new machinery and technology, which can limit the benefits of
modernization and mechanization.

d) High costs of machinery: The cost of new machinery and technology can be high, making it
difficult for farmers to invest in the modernization and mechanization of agriculture.

e) Inefficient government policies: Inefficient government policies, including corruption and
bureaucratic red tape, can limit the impact of modernization and mechanization initiatives in
Nepal.

f) Resistance to change: Some farmers may be resistant to change and may be reluctant to adopt
new machinery and technology, even if it would improve their efficiency and productivity.

g) Inadequate research and development: Limited investment in research and development in
the agricultural sector can limit the development of new machinery and technology that could
improve efficiency and productivity.

h) Environmental concerns: The potential environmental impacts of modernization and
mechanization of agriculture, including deforestation and soil degradation, must be
considered and addressed to ensure sustainable development.

To overcome these barriers, it is important for the government, private sector, and international
organizations to work together to address these challenges and promote the modernization and
mechanization of agriculture in Nepal.

Changes affecting Farming

Over the last three decades, agriculture has undergone rapid changes in most developing countries
as a result of changing policies, urbanization, population growth, climate change, the technological
revolution and the financial crisis. All impact on farming and redefine many of the issues and
concerns that farmers face. The global changes of rapid population growth, urbanization and market
liberalization, impact directly on farming making it more market-oriented and competitive.



These trends have an effect on farmers who need to develop their management skills and
competencies to cope with this changing farming environment. For farmers to be better managers
and to run their businesses for profit, they need assistance from extension workers. Business
management focuses on agricultural production and technology transfer.

Economic Factors
There are several economic factors that can lead to changes in farming practices, including:

L.

il.

iil.

iv.

Vi.

vii.

viil.

ix.

Market demand: Changes in consumer demand for certain products can lead farmers to shift
their production to meet that demand. For example, an increase in demand for organic
produce may lead farmers to transition to organic farming methods.

Technological advancements: The introduction of new technologies can make certain farming
practices more efficient and cost-effective. For example, the widespread use of tractors and
other mechanized equipment has led to a shift away from traditional labor-intensive farming
practices.

Government policies: Government policies, such as subsidies or tariffs, can influence farmers'
decisions about what to grow and how to grow it. For example, government subsidies for
biofuel crops may lead farmers to shift production away from food crops to biofuel crops.
Globalization: The increasing integration of global markets can create opportunities for
farmers to export their products, but also can make them more vulnerable to competition
from cheaper imports. For example, farmers in developed countries may shift away from
traditional crops, such as wheat or corn, to specialty crops that can command higher prices in
export markets.

Climate change: Climate change can affect farming practices by altering weather patterns and
increasing the frequency of extreme weather events. For example, farmers may have to adapt
to changing weather conditions by using different crop varieties or irrigation methods.

Land ownership: The concentration of land ownership in the hands of few people can lead to
changes in farming practices, as large landholders may have different economic incentives
than small farmers. For example, large landholders may be more likely to invest in
mechanization and other capital-intensive technologies.

Labor availability: changes in the availability of labor, such as a shortage or surplus, can lead
to changes in farming practices. For example, a shortage of labor can lead farmers to
mechanize their operations, while a surplus of labor can lead to the use of more labor-
intensive farming methods.

Price fluctuations: Fluctuations in the prices of inputs (such as seeds, fertilizer, and fuel) and
outputs (such as crops or livestock) can affect farmers' decisions on what to grow and how to
grow it. For example, high oil prices may make it more expensive for farmers to operate
equipment and transport goods to market, leading them to change their farming practices.
Access to credit: Access to credit can play a crucial role in determining the ability of farmers
to invest in new technologies or expand their farms. For example, farmers with access to
credit may be able to afford more expensive equipment and inputs, which can allow them to
adopt more efficient farming methods.

Social Factors
There are several social factors that can lead to changes in farming practices. Some examples include:

L.

il.

Demographic changes: Changes in the population, such as an aging population or migration,
can affect the availability of labor and the demand for certain types of products, which can
lead to changes in farming practices. For example, an aging population may lead to a shortage
of farm labor, which can lead farmers to adopt labor-saving technologies.

Cultural norms and values: Cultural norms and values can influence farmers' decisions on
what to grow and how to grow it. For example, farmers in certain cultures may prioritize
traditional farming methods or crops, which can affect their adoption of new technologies or
practices.



iil.

iv.

Vi.

vii.

Viil.

Education: Education level of farmers can play a key role in determining their ability to adopt
new technologies and farming methods. For example, farmers with higher levels of education
may be more likely to adopt new technologies and farming methods, such as precision
agriculture.

Social networks: Social networks can play an important role in shaping farmers' decisions on
what to grow and how to grow it. For example, farmers may rely on their networks for
information and advice on new technologies and farming methods, which can affect their
adoption of new practices.

Gender: Gender can also influence farmers' decision on farming practices. For example,
women farmers may face different challenges and opportunities than men farmers, which can
affect their ability to adopt new technologies and farming methods.

Land tenure: The type of land tenure system can affect the adoption of new technologies and
farming methods. For example, farmers with secure land tenure may be more likely to invest
in long-term improvements, such as irrigation or terracing.

Community-based organizations: Community-based organizations can play an important role
in shaping farmers' decisions on what to grow and how to grow it. For example, farmers may
rely on community-based organizations for information and advice on new technologies and
farming methods, which can affect their adoption of new practices.

Access to resources: Access to resources such as land, water, and seed can play a crucial role
in determining the ability of farmers to invest in new technologies or expand their farms. For
example, farmers without access to irrigation may be limited in the types of crops they can
grow.

It's important to note that social factors often interact with economic, political and environmental
factors to shape farmers' decision-making processes and farming practices

Environmental Factors
There are several environmental factors that can lead to changes in farming practices. Some
examples include:
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Climate change: Climate change can lead to changes in farming practices as farmers may need
to adapt to changing weather patterns, such as more severe droughts or floods. For example,
farmers in regions experiencing water shortages may need to adopt irrigation systems or
switch to drought-resistant crops.

Soil quality: Changes in soil quality, such as soil erosion or degradation, can affect farmers'
decisions on what to grow and how to grow it. For example, farmers in regions with poor soil
quality may need to adopt soil conservation practices or switch to crops that are better suited
to the local soil conditions.

Biodiversity: Changes in biodiversity, such as loss of habitat for pollinators, can affect farmers'
decisions on what to grow and how to grow it. For example, farmers in regions where there
are few pollinators may need to adopt pollinator-friendly farming practices, such as planting
wildflower strips, to ensure that their crops are pollinated.

Pest and disease: Changes in pest and disease pressures can affect farmers' decisions on what
to grow and how to grow it. For example, farmers in regions where a certain crop is frequently
affected by a specific pest or disease may need to adopt pest and disease-resistant varieties
or switch to a different crop.

Natural disasters: Natural disasters, such as floods, droughts, and storms, can affect farmers'
decisions on what to grow and how to grow it. For example, farmers in regions that are
frequently affected by floods may need to adopt flood-resistant farming practices or switch
to crops that are better suited to the local conditions.

Air and water pollution: Air and water pollution can affect the health of crops, livestock and
soil quality, which can affect farmers' decisions on what to grow and how to grow it. For
example, farmers in regions where there is high air or water pollution may need to adopt
methods that reduce the amount of pollutants in the air and water.



vii.  Access to resources: Access to resources such as land, water, and seed can play a crucial role
in determining the ability of farmers to invest in new technologies or expand their farms. For
example, farmers without access to irrigation may be limited in the types of crops they can
grow.

In general, the environment plays a crucial role in agriculture and farmers need to consider the
environmental factors that may impact their farming practices and make adjustments accordingly in
order to ensure the sustainability of their farms and the environment.

Livestock

Livestock refers to domesticated animals that are raised for the purpose of producing food, fiber, or
other agricultural products. This includes animals such as cattle, pigs, sheep, goats, horses, and
poultry. Livestock can also include fish and other aquatic animals that are raised in captivity. The
term "livestock" is often used to distinguish these domesticated animals from wild animals, and to
refer to the industry of raising and managing these animals for human use.

According to the Food and Agriculture Organization of the United Nations (FAO), Livestock refers to
"all domesticated animals kept by human beings for an economic purpose. Livestock include, among
others, cattle, buffaloes, sheep, goats, camels, horses, mules, donkeys, pigs, chickens and ducks. They
also include fish and other aquatic animals kept in captivity."

The FAO also recognizes that the definition of livestock can vary depending on the context and
culture, and that the concept of livestock also includes non-food producing animals such as pets,
draught animals, and animals kept for recreation. The organization also notes that there are many
different systems of livestock production, and that the definition of livestock can include different
species of animals depending on the region or country.

Livestock Management

Livestock management refers to the practices and techniques used to raise and care for domestic
animals such as cattle, pigs, sheep, and chickens. This includes activities such as breeding, feeding,
health care, housing, and transportation. The goal of livestock management is to produce healthy,
high-quality animals for meat, milk, eggs, or other products, while also ensuring the well-being and
humane treatment of the animals. Livestock management also includes consideration of
environmental and economic factors, such as land use and resource conservation.

1. The United States Department of Agriculture (USDA) defines livestock management as "the
responsible care and handling of animals raised for food, fiber, or other agricultural
products.”

2. According to the Food and Agriculture Organization of the United Nations (FAO), "Livestock
management refers to the set of activities and decisions involved in the care and handling of
farm animals, from the time they are born to the time they are sold or slaughtered.”

3. In his book "Livestock Management: Principles and Practice," author D.]. Taylor defines it as
"the art and science of raising domestic animals for human use, in a sustainable and profitable
manner."

4. According to the American Society of Animal Science, "Livestock management is the
application of scientific principles and technology to the production of food and fiber from
domestic animals.”

5. The International Livestock Research Institute (ILRI) defines it as "the process of making
decisions about the care and use of domestic animals in order to meet human needs for food,
fiber and other products while ensuring the well-being and productivity of the animals."



Overall, the common thread among these definitions is the idea that livestock management is the
practice of raising and caring for domestic animals in a responsible and sustainable way, with the
goal of producing high-quality products while also ensuring the well-being of the animals.

Importance of Livestock Management
Livestock management is important for the following reasons:

i. Improving animal health and welfare: Proper livestock management practices help to
improve the health and well-being of animals, which in turn leads to increased productivity
and reduced costs due to disease and other health-related issues.

ii. Increasing livestock productivity: Good livestock management practices, such as improved
feeding and health management, can increase the productivity of livestock, leading to higher
yields and increased income for farmers.

iii. ~ Reducing environmental impact: Sustainable livestock management practices, such as proper
waste management, can reduce the environmental impact of livestock production and
prevent pollution and soil degradation.

iv.  Enhancing food security: Effective livestock management can improve food security by
providing a reliable source of protein and other essential nutrients.

v.  Supporting rural development: Livestock management is an important source of income and
employment for many rural communities, and can play a significant role in supporting rural
development.

vi. Preserving traditional knowledge and culture: Livestock management often involves
traditional knowledge and cultural practices that have been passed down over generations,
and good livestock management can help to preserve these important cultural and historical
elements.

vii.  Preserving biodiversity: Livestock management practices that promote local breeds and
traditional systems can help preserve biodiversity and conserve unique genetic resources.

viii.  Improving farmers' income: Effective livestock management practices can improve farmers'
income by increasing the quantity and quality of products, reducing losses due to disease, and
improving market access.

An example of the importance of livestock management is the Livestock Development Project in the
Chitwan district of Nepal, which improved the health and productivity of livestock in the area and
provided a model for other livestock management programs in the country. The project
demonstrated the benefits of integrating traditional knowledge with modern techniques, and the
importance of community-based approaches to livestock management.

Importance of Livestock Keeping

a) Food Production: Livestock provide a significant source of food for humans, including meat,
milk, eggs, and cheese.

b) Economic Benefits: Livestock keeping can provide economic benefits to individuals, families
and communities through income from the sale of animals and animal products.

c) Livelihoods: Livestock keeping can be an important livelihood strategy for smallholder
farmers and pastoralists, especially in rural areas.

d) Biodiversity: Livestock keeping can play an important role in maintaining biodiversity by
grazing in natural habitats and promoting conservation of traditional breeds.

e) Soil Fertility: Livestock manure is a valuable fertilizer that is widely used to improve crop
production. The use of animal manure reduces the amount of artificial fertilizer necessary
which, while saving money and adding nutrients to the soil, also helps preserve the soil
structure. Excessive collection of cow manure for use as a fuel source can deprive the soil and
plants of valuable nutrients. Cultural and Social Importance: Livestock can have cultural and
social importance for many communities, such as traditional ceremonies, religious practices,
and social status.



g)
h)

j)

k)

D

Adaptation to Climate Change: Livestock keeping can help communities adapt to climate
change by providing a source of food and income during times of drought and other natural
disasters.

Reduction of water run-off: The stimulation of plant growth on rangelands reduces the risk of
soil erosion, as long as stocking rates are appropriate to the available biomass.

Stimulation of plant growth: Modest grazing - which almost invariably requires close herding
and coordination between herders -and the associated disturbance of ground cover, can
stimulate the growth of certain plants.

Rural development: Livestock keeping can contribute to rural development by providing
employment and income generation opportunities, and by supporting the development of
rural markets and infrastructure.

Carbon sequestration: Livestock keeping can also help to sequester carbon through the
management of grassland and rangeland, and the use of livestock manure as a source of
organic matter.

Savings in renewable and non-renewable resources: Livestock can help save renewable and
non-renewable energy resources (fuelwood, petrol or diesel fuel) by providing: e draught
power - cattle, buffalo, donkeys and camels can be used as draught animals in agriculture and
transport, e.g. for operating oil mills, drawing water or ploughing small gardens; and e fuel -
animal, particularly cattle, dung when dried is used for cooking and heating in many parts of
the world. Manure is also the main input for biogas plants, which can be used to produce gas
for cooking and lighting (see UNHCR 2002b).

Efficient use of natural resources: Many crop by-products and residues from processing
agricultural products can be used for animal feed - an efficient use of resources that have little
other practical value

m) Support for other sectors: Livestock keeping can support other sectors such as transport,

tourism, and education, by providing work and income opportunities.

Disadvantages of Livestock Keeping

a)

b)

c)

d)
e)
f)

g)

h)

Environmental Impact: Livestock farming can have a significant environmental impact,
including deforestation, soil erosion, water pollution and greenhouse gas emissions.

Animal welfare concerns: Some forms of intensive livestock farming can lead to poor animal
welfare, including overcrowding, lack of access to pasture, and use of growth hormones and
antibiotics.

Disease transmission: Livestock can transmit diseases to humans, such as avian influenza,
swine flu, and mad cow disease.

Antimicrobial resistance: Overuse of antibiotics in livestock farming can contribute to the
development of antibiotic-resistant bacteria.

Land use competition: Livestock farming can lead to competition for land and resources with
other forms of agriculture and natural habitats.

Food safety concerns: Livestock farming can also lead to food safety concerns, such as the
spread of foodborne illnesses, and the contamination of meat and dairy products with harmful
bacteria or chemicals.

Cutting of bushes and trees: Livestock herders frequently cut bushes and trees to construct
temporary night enclosures for their flocks. Foliage may also be cut from trees as animal
fodder. Both activities can be a significant contribution to localised deforestation.
Deterioration of plant cover/overgrazing: An increased number of animals can have negative
impacts on rangelands and crops, and can potentially lead to serious land degradation.
Serious overgrazing and deterioration of plant cover through trampling can be observed
generally around refugee camps and other settlements, watering places and animal markets.
With growing animal numbers, the carrying capacity of the rangelands can be exceeded and
the productivity of the grazing animals and the land will be reduced. If not well managed,
animal herds can also partly or totally damage unprotected fields by eating crops and through
trampling.



j)
k)

)

Financial risks: Livestock keeping can be financially risky as it depends on factors such as
disease, weather, and market prices.

Socio-economic impact: Livestock keeping can have negative socio-economic impacts, such
as displacement of local communities, and loss of traditional livelihoods.

Biodiversity loss: Livestock farming can lead to the loss of biodiversity, through the
destruction of natural habitats, and the loss of traditional breeds of livestock.

Destruction of seedlings and trees: If unprotected, tree seedlings and young saplings will be
eaten by livestock, especially goats. Few seedlings will recover once they have had their
growing shoot removed.

m) Water pollution: Uncontrolled watering of animals bears the risk of transmission of diseases

from animals to animals and from animals to humans, through water pollution with animal
faeces.

n) Air pollution: In certain conditions, the movement of large number of animals in produces

o)

p)

q)

dust that can be a cause of respiratory diseases in humans.

Slaughtering wastes: The uncontrolled slaughtering of animals is a threat to human health,
particularly if proper storage and cooking of meat is not possible. Slaughtering wastes can
also pollute the soil and water if not disposed of correctly.

Health hazards caused by uncontrolled use of veterinary drugs: If veterinary drugs are
provided to refugees, control over their application has to be ensured. Many drugs used for
prophylactic and clinical treatment of livestock may have negative impacts on the health of
humans.

Climate change: Livestock farming is also a significant contributor to climate change, with the
livestock sector being responsible for 14.5% of global greenhouse gas emissions.

Livestock Management Strategies

Livestock management refers to the systematic care and management of domesticated animals, such
as cattle, sheep, pigs, and poultry, with the goal of optimizing production, profitability, and animal
welfare. The following are some common strategies used in livestock management.

a)

b)

d)

Feed Management: A proper diet is essential for the health and wellbeing of livestock.
Livestock managers must choose the appropriate feed for their animals based on their
nutritional requirements and the available resources. This includes providing balanced
rations, selecting the right forage, and supplementing feed as needed.

Health Management: Livestock managers must implement strategies to prevent and control
diseases in their animals. This includes routine vaccinations, parasite control, and proper
sanitation practices. A well-managed health program will improve animal performance and
reduce production losses.

Breeding Management: Proper breeding management is crucial for improving the genetic
potential of a herd or flock. This involves selecting animals with desirable traits, such as high
production and good health, and implementing a breeding program to produce offspring with
these characteristics.

Housing and Facilities Management: Proper housing and facilities are essential for the
wellbeing of livestock. Livestock managers must design and maintain housing that is safe,
comfortable, and conducive to good animal performance. This includes providing adequate
space, proper ventilation, and insulation to protect animals from extreme weather conditions.
Record Keeping: Record keeping is a critical aspect of livestock management. It helps farmers
to track animal performance, production, and costs, and to make informed decisions. Records
should include information on feed intake, weight gain, health status, breeding, and financial
transactions.

Waste management: properly handling and disposing of manure to minimize environmental
impact and prevent disease transmission.



g)

h)

Marketing and sales: developing and implementing strategies to sell animals or animal
products in the most profitable way.

Financial management: budgeting for feed, veterinary care, and other expenses, and
monitoring income from sales to make informed management decisions.

Biosecurity: implementing measures to prevent the introduction and spread of diseases, such
as limiting animal movement and visitor access.

Examples of Livestock Management Practices in the Context of Nepal

Improved feeding practices: Implementing balanced and nutritious diets for livestock,
incorporating locally available feed resources such as grasses, forages, and agricultural by-
products.

Herd health management: Implementing preventative measures such as regular vaccination,
deworming, and parasite control programs.

Climate-resilient housing: Constructing housing that can withstand extreme weather
conditions, such as heavy monsoon rains and high temperatures, to minimize stress and
improve animal health.

Community-based breeding programs: Encouraging community-based breeding programs to
improve the genetic quality of local livestock populations and increase productivity.
Utilization of traditional knowledge: Integrating traditional knowledge and practices into
modern livestock management techniques to enhance animal health and productivity.
Promotion of local breeds: Promoting the use of locally adapted livestock breeds that are well-
suited to the harsh environmental conditions of Nepal.

Sustainable waste management: Implementing sustainable waste management practices to
reduce environmental impact and prevent disease transmission, such as composting and
properly disposing of animal waste.

Encouragement of cooperative activities: Encouraging cooperative activities, such as group
marketing and feed purchasing, to improve access to resources and increase income for small-
scale farmers.

Case Study of Successful Livestock Management in Nepal

One example of a successful livestock management program in Nepal is the Livestock Development
Project in the Chitwan district. The project aimed to improve the health and productivity of livestock
in the area, and involved the following strategies:

a)

b)

c)
d)

g)

Improved feeding practices: The project introduced balanced and nutritious diets for
livestock, incorporating locally available feed resources such as grasses, forages, and
agricultural by-products.

Herd health management: Regular vaccination and parasite control programs were
implemented to improve the health of the livestock.

Climate-resilient housing: Livestock were provided with appropriate housing, such as roofs
that could withstand heavy monsoon rains and ventilation systems to reduce heat stress.
Community-based breeding programs: The project encouraged community-based breeding
programs, where farmers could exchange breeding stock to improve the genetic quality of
their herds.

Utilization of traditional knowledge: Traditional knowledge and practices were integrated
into modern livestock management techniques, such as the use of herbal remedies for
common ailments.

Promotion of local breeds: The project promoted the use of locally adapted livestock breeds,
such as the Mithila breed of cattle, that were well-suited to the harsh environmental
conditions of Nepal.

Sustainable waste management: The project encouraged sustainable waste management
practices, such as composting and proper disposal of animal waste, to reduce environmental
impact and prevent disease transmission.



The Livestock Development Project was successful in improving the health and productivity of
livestock in the Chitwan district, and served as a model for other livestock management programs in
Nepal. The project demonstrated the importance of integrating traditional knowledge with modern
techniques, and the benefits of community-based approaches to livestock management.

Energy

Energy resources refer to any form of energy that can be harnessed to provide power or heat. These
resources can be divided into two main categories: non-renewable and renewable.

e Non-renewable energy resources are those that cannot be replenished in a short period of
time and are finite. They include fossil fuels such as coal, oil, and natural gas. These resources
are extracted from the earth and are used to generate electricity and power vehicles.

e Renewable energy resources, on the other hand, are those that are replenished naturally and
are not finite. They include solar, wind, hydro, geothermal, and bioenergy. These resources
can be harnessed to generate electricity without depleting the earth's resources.

Energy Consumption in Nepal

Energy consumption in Nepal is primarily driven by the country's growing population, economic
development, and increasing urbanization. According to the World Bank, in 2017, the total energy
consumption in Nepal was about 6.4 million tons of oil equivalent (MTOE). The majority of this
energy was consumed by the industrial sector, followed by the residential and transportation
sectors.

For example, the industrial sector is the largest consumer of energy in Nepal, accounting for about
449% of total energy consumption. This sector primarily uses fossil fuels, such as coal and petroleum
products, for energy generation and production processes.

Another example is, the residential sector is the second-largest consumer of energy in Nepal,
accounting for about 29% of total energy consumption. This sector primarily uses biomass, such as
firewood and agricultural waste, and kerosene for cooking and heating.

According to the Nepal Rastra Bank, the per capita energy consumption in Nepal is among the lowest
in the world, which is about 0.1 TOE in 2018. The energy consumption per capita is higher in urban
areas than in rural areas due to the difference in living standards, access to energy, and energy-
efficient technologies.

It's worth noting that, Nepal has a huge potential for renewable energy as it has a vast potential for
hydro, solar, wind and biogas. The Government of Nepal, as well as international organizations, are
working to develop and promote the use of renewable energy to reduce the country's dependence
on fossil fuels and mitigate climate change.

Fuel as an Energy Resource

Fuel is a type of energy resource that is used to generate heat or power. It is a substance that is
burned in order to release energy, and it can be classified into two main categories: fossil fuels and
biofuels.

Fossil fuels are non-renewable energy resources that are formed from the remains of ancient plants
and animals. They include coal, oil, and natural gas. These fuels are extracted from the earth and are
used to generate electricity and power vehicles.



Biofuels are a type of renewable energy resource that are derived from biological materials, such as
crops or waste. They include ethanol, biodiesel, and biogas. These fuels can be produced from
sustainable sources and have lower greenhouse gas emissions than fossil fuels.

Fuel is an important energy resource as it is widely used in various industries, transportation, and
households. It is a convenient and portable energy source and can be stored for later use. However,
the use of fossil fuels as energy resources has significant environmental impacts, including the
contribution to climate change and air pollution. Therefore, it is important to consider the use of
renewable energy sources such as biofuels and other clean energy options

Biofuels

Biofuel is a type of fuel whose energy is derived from biological carbon (C) fixation. Biofuels include
fuels derived from biomass conversion, as well as solid biomass, liquid fuels and various biogases!.
This is an alternative to petroleum fuels with less CO2 emission to the atmosphere. The logic behind
considering it as an environmentally friendly energy is that biologically fixed C (carbon) will be
converted into biofuel and the emitted COz from burning of this fuel will be captured again by plants
through photosynthesis. In this way it will not add more CO2 into the atmosphere like the burning of
fossil fuel. Thus, it has been considered as an option to mitigate the effect of global warming.

There are mainly two types of biofuels - bioethanol and biodiesel. Bioethanol (also called Ethanol)
is made from carbohydrates produced in sugar or starch from crops such as wheat, corn, sugarcane,
sugar beet etc. Cellulosic biomass, derived from non-food sources such as trees and grasses, is also
being used as a feedstock for ethanol production (Table 1). Biodiesel is made from vegetable oils,
animal fats or recycled greases. Bioethanol is more common in Brazil and Northern America while
biodiesel is more common in Europe. Biodiesel is biodegradable and non-toxic, and typically
produces about 60% less net-lifecycle CO2 emissions.

Biofuels in Nepal

In Nepal, biofuels are being promoted as a sustainable alternative to fossil fuels. Biofuels can be
produced from various sources such as crops, waste, and animal fats. Here are a few examples of
biofuel production and use in Nepal:

a) Biogas: Biogas is produced from agricultural waste, specifically from cow dung and other
organic waste, and is used for cooking and lighting. Biogas plants have been installed in many
rural areas of Nepal, with the government promoting the construction of household biogas
plants as an alternative to traditional fuels such as firewood, charcoal and kerosene.

b) Biodiesel: Biodiesel is produced from vegetable oil, animal fat or waste cooking oil, and can
be used in diesel engines without modification. Nepal's biodiesel programme focuses on the
production of biodiesel from Jatropha curcas, a drought-resistant and non-edible oilseed crop,
which can be grown on marginal lands.

c) Bioethanol: Bioethanol is produced from sugarcane, molasses, or corn, and can be blended
with gasoline to run vehicles. Nepal has a potential to produce bioethanol from the surplus of
sugarcane produced in the country.

d) Biopower: Biopower is produced from organic matter such as wood, agricultural waste, and
organic waste. Biopower is being promoted in Nepal as an alternative to fossil fuels for
electricity generation, especially in rural and remote areas where grid electricity is not
available.

These are just a few examples of biofuel production and use in Nepal. The government of Nepal and
other organizations are actively working to promote the use of biofuels as a sustainable alternative
to fossil fuels, with the goal of reducing dependence on imported fossil fuels and reducing emissions
of greenhouse gases and other pollutants.

Consumption of Biofuels in Nepal

Biofuels, such as biodiesel and bioethanol, are not widely used in Nepal as a source of energy.
According to the World Bank, in 2017, biofuels accounted for less than 1% of the country's total
energy consumption. However, the use of biofuels is expected to increase in the future as the



government of Nepal is promoting their use to reduce the country's dependence on fossil fuels and
mitigate climate change.

For example, the government of Nepal has set a target to replace 2% of fossil fuels with biofuels by
2020 and 10% by 2030. The government is promoting the use of biofuels through various policies
and incentives, such as providing subsidies for the production and use of biofuels.

Another example is, the Alternative Energy Promotion Centre (AEPC) of Nepal is working to promote
the use of biofuels in the country. The AEPC has been providing technical assistance and training to
farmers and entrepreneurs to produce biofuels from different feedstocks such as jatropha,
pongamia, and mustard.

According to the AEPC, Nepal has a potential to produce about 100 million liters of biodiesel and 150
million liters of bioethanol per year. However, the actual production of biofuels is still low and limited
to small-scale projects, and there is a need for more research and development to improve the
production and use of biofuels in Nepal.

It's worth noting that biofuels are renewable and sustainable alternative energy source, but their
production and use also have some environmental and social impacts. Therefore, it's important to
ensure that the biofuels are produced in an environmentally friendly and socially responsible way.

Nepal is a Potential Country for Jatropha Production

Jatropha Curcas L., popularly called Jatropha has been identified as promising species for production
of oil that can be used as substitute for diesel upon some processing. Jatropha is receiving increased
attention due to its specific characteristics of being drought resistant and ability to grow on marginal
lands. This plant found widely in semi-domesticated form in tropical and subtropical areas of the
country but its exploitation has not been made to commercial scale. The key advantages associated
to promotion of Jatropha is that it is easy to establish, grow quickly and requires little care and grow
even in poor soils except waterlogged areas. Seeds of the Jatropha are crushed to extract oil which
can be processed to prepare fuel that can be used to power a diesel engine. Considering
predominantly agrarian economy of the country and large tract of marginal lands, promotion of
Jatropha fits into the agro-climatic environment. Combining the cultivation of Jatropha with the
environmental considerations, the scope of biofuel production becomes still broader. In addition,
considering Nepal’s ever increasing petroleum budget and huge amount of foreign currency going
towards import of petroleum fuels, promotion of area under biofuel plants create added potential It
has been found that a number of demonstrations on Jatropha cultivation and use of extracts have
been made in different parts of the country, which are successful to some extent, for increasing
awareness on the potentiality of Jatropha as an Alternate Source of Renewable fuel. Some of the
companies established at present include Everest Bio-Diesel, High Himalayan Agro Nepal and Crystal
Bio-Energy Nepal which also invested in establishing commercial scale farms for Jatropha
cultivation.

Development of commercial bio-fuel has a great potential in Nepal. This can reduce dependency on
imported petroleum products. Many species of Jatropha found in Nepal have sufficient fatty acid
content to convert them into bio-diesel. Although it has been found that Jatropha can be grown on
barren and waste lands where production of other corps is not possible but for the better yield
following factors are important which are suitable in Nepal:

& Climate: Terai and Siwalik range has tropical and subtropical climate which is favorable for the
growth and development of Jatropha.



# Rainfall: Although Jatropha is drought resistant plant, it requires at least 1200 mm annual rainfall
for better yield. Average annual rainfall in Nepal is 1500 mm to 2500 mm which will good for good
production of Jatropha seeds.

« Elevation of land: Most of the lands in Terai regions are extended between 60 m to 1000 m altitude.
This altitude is favorable for Jatropha cultivation.

& Availability of technical manpower and farm labor: There is large pool of technical personnel
trained in agriculture, forestry and natural resources management who can be effectively engaged
in the promotional programs relating to biofuels. There are sufficient labors who can be effectively
engaged in the production and processing activities. This will help increasing employment
opportunities at the local level.

& Market: Nepal imports the entire needs of petroleum. Considering established potential of
biodiesel as alternative to petroleum fuel, there will be huge established market for bio-diesel within
the country

Fossil Fuels

Coal
Coal is one of the primary fossil fuels used in Nepal for energy generation. According to the World
Bank, in 2017, coal accounted for about 6% of the country's total energy consumption.

For example, the Madhya Pradesh Power Corporation Limited (MPPCL) is a subsidiary of the
Government of Nepal that operates the 33MW coal-fired thermal power plant in Dhalkebar, Nepal.
The plant, which began operations in 2017, is the first of its kind in Nepal and is expected to generate
about 260 million units of electricity per year.

Another example is, the Nepal Electricity Authority has recently proposed to build a coal-fired power
plant in the country, which is expected to generate 120MW of electricity. The project is still in the
proposal phase, and the government is currently conducting a feasibility study.

According to the Department of Mines and Geology, Nepal has an estimated coal reserve of about 3
billion tonnes, mostly located in the eastern part of the country. However, the majority of the coal is
of low quality and difficult to extract, so only a small portion is currently being mined for commercial
use.

It's worth noting that, the use of coal has significant environmental impacts such as air pollution, acid
rain and global warming, the Government of Nepal, as well as international organizations, are
working to reduce the use of coal and promote the use of renewable energy to reduce the country's
dependence on fossil fuels.

Petroleum Products

Petroleum products, such as gasoline, diesel, and kerosene, are widely used in Nepal for
transportation and as a source of energy for heating and cooking. According to the World Bank, in
2017, petroleum products accounted for about 24% of the country's total energy consumption.

For example, transportation in Nepal heavily relies on imported petroleum products, as the majority
of vehicles in the country run on gasoline and diesel. Additionally, kerosene is widely used for
lighting and cooking in rural areas, where access to electricity is limited.

According to the Central Bureau of Statistics of Nepal, the country imported about 3.2 million metric
tons of petroleum products in the fiscal year 2019/2020. The petroleum products import bill of the
country stood at NPR 91.6 billion (approx. USD 812 million) which is about 15.6% of the total import
bill of the country.



Another example is, Nepal Oil Corporation (NOC), a state-owned enterprise, is the sole importer,
distributor, and retailer of petroleum products in Nepal. NOC operates a network of petrol pumps
and fuel depots throughout the country to distribute and sell petroleum products to consumers.

It's worth noting that, the use of petroleum products has significant environmental impacts, such as
air pollution and global warming, the Government of Nepal, as well as international organizations,
are working to reduce the use of petroleum products and promote the use of renewable energy to
reduce the country's dependence on fossil fuels.

Solar Energy

Solar power is a rapidly growing source of renewable energy in Nepal. According to the World Bank,
in 2017, solar power accounted for about 1% of the country's total energy consumption. However,
with the increasing focus on renewable energy, the use of solar power has been increasing in recent
years.

For example, the Nepal Electricity Authority (NEA) has been working to increase the use of solar
power in the country. As of 2021, NEA has installed more than 20,000 solar home systems and over
200 solar mini-grids, providing electricity to over 800,000 people in remote and off-grid areas.

Another example is, the government has also been encouraging private sector investment in solar
power through various policies and incentives. There are several private companies in Nepal that
are involved in the installation of rooftop solar systems for residential and commercial buildings, and
solar power plants for grid-connected and off-grid projects.

According to the Alternative Energy Promotion Centre (AEPC) of Nepal, the country has an estimated
solar energy potential of about 5,000MW. The AEPC has set a target to generate 5,000MW of
electricity by 2030, of which 2,000MW will be generated through grid-connected solar power plants
and 3,000MW through off-grid solar systems.

It's worth noting that Nepal has a huge potential for renewable energy, as it has a vast potential for
hydro, solar, wind and biogas. The Government of Nepal, as well as international organizations, are
working to develop and promote the use of renewable energy to reduce the country's dependence
on fossil fuels and mitigate climate change.

Hydroelectric Power

Hydropower is a significant source of energy in Nepal, and it has been traditionally used for
electricity generation. According to the World Bank, in 2017, hydropower accounted for about 60%
of the country's total energy consumption.

For example, the Kulekhani Hydropower Station is a run-of-the-river hydroelectric power station
located in Kulekhani, Makwanpur District of Nepal. The station has a total installed capacity of 39.6
MW and it's operated by the Nepal Electricity Authority (NEA).

Another example is the Upper Tamakoshi Hydropower Project, which is under construction and
located in Dolakha District of Nepal. The project has an installed capacity of 456MW and it's the
largest hydropower project in Nepal.

According to the Nepal Electricity Authority (NEA), the country has a total installed hydropower
capacity of about 1,300 MW, with an estimated potential of about 42,000 MW. The government of
Nepal has set a target to generate 10,000 MW of electricity by 2030, of which 40% will be generated
through hydroelectric power.

It's worth noting that, Hydropower is considered as a clean and renewable energy source, but it also
has some environmental and social impacts, such as the displacement of communities and the
alteration of natural flow patterns. The government of Nepal and international organizations are



working to minimize the negative impacts of hydroelectric projects and promote sustainable
hydropower development in the country.

Governments initiatives related to Energy in Nepal

Constitutional Provision
The Constitution of Nepal, which was adopted in 2015, contains several provisions related to energy.

Article 40 of the Constitution states that the State shall ensure the sustainable management and use
of natural resources, including water, forests, minerals, and energy.

Article 40 (2) states that the State shall ensure the equitable distribution and access to natural
resources, including energy, and shall make special efforts to ensure the participation of
marginalized groups in the management and use of such resources.

Article 40 (3) states that the State shall promote the use of renewable energy sources and shall make
special efforts to reduce dependence on fossil fuels.

Article 40 (4) states that the State shall take necessary steps for the conservation and management
of water resources and for the generation of hydroelectricity in an environmentally and socially
sustainable manner.

Article 41 (1) states that the State shall make necessary arrangements for the production and supply
of energy, in particular, electricity, for the overall development of the country, and for the protection
of the rights of the consumers.

These constitutional provisions reflect the government's commitment to sustainable management
and use of natural resources, including energy, and to promote the use of renewable energy sources
and reduce dependence on fossil fuels. It also ensures the equitable distribution and access to natural
resources, including energy and makes special efforts to ensure the participation of marginalized
groups in the management and use of such resources.

Policy and Programme

The Government of Nepal has implemented various policies and programs to promote the use of
renewable energy and reduce the country's dependence on fossil fuels. Some of the key policies and
programs related to energy in Nepal include:

1. National Energy Crisis Prevention and Electricity Development Decade (2022-2032): The
government has set a target to generate 10,000 MW of electricity by 2030, of which 40% will
be generated through hydroelectric power, 40% through solar and other renewable energy
sources, and 20% through fossil fuels.

2. National Energy Efficiency and Conservation Policy (NEECP) : The policy aims to promote
energy efficiency and conservation in all sectors of the economy and to reduce dependence
on fossil fuels.

3. National Renewable Energy Policy (NREP) : The policy aims to promote the use of renewable
energy sources, such as solar, wind, hydro, and bioenergy, to meet the country's energy
demands.

4. National Biofuel Policy : The policy aims to replace 2% of fossil fuels with biofuels by 2020
and 10% by 2030. The government is promoting the use of biofuels through various policies
and incentives, such as providing subsidies for the production and use of biofuels.

5. Rural Energy Development Program (REDP) : The program aims to provide access to modern
energy services to rural households and communities in Nepal. The program includes the
installation of solar home systems, micro-hydro power plants, and biogas plants.

These policies and programs aim to increase the use of renewable energy, reduce dependence on
fossil fuels, and improve energy efficiency and conservation in Nepal. The government is also



working with international organizations to implement these policies and programs and to access
financial and technical assistance for the development of the country's energy sector.

Institutional Arrangements
In Nepal, the institutional arrangement for energy is managed by several government agencies and
organizations. Some of the key institutions involved in energy in Nepal include:

1. Ministry of Energy, Water Resources and Irrigation (MOEWRI): The Ministry is responsible
for formulating and implementing policies, plans and programs related to energy, water
resources and irrigation.

2. Nepal Electricity Authority (NEA): The Authority is responsible for generation, transmission,
distribution and supply of electricity in Nepal. It also operates and maintains hydroelectric
power plants and transmission lines.

3. Alternative Energy Promotion Centre (AEPC): The Centre is responsible for the promotion,
development and dissemination of renewable energy technologies in Nepal. It provides
technical assistance, training and financial support for the development of renewable energy
projects.

4. Nepal Oil Corporation (NOC): The Corporation is a state-owned enterprise responsible for the
import, distribution and retail of petroleum products in Nepal. It operates a network of petrol
pumps and fuel depots throughout the country to distribute and sell petroleum products to
consumers.

These institutions work together to promote the use of renewable energy, reduce dependence on
fossil fuels, and improve energy efficiency and conservation in Nepal. The government also works
with international organizations to implement policies and programs and to access financial and
technical assistance for the development of the country's energy sector.

Legal Provision
In Nepal, several acts have been enacted to regulate and manage the energy sector. Some of the key
acts related to energy in Nepal include:

1. Electricity Act, 1992: This act provides for the generation, transmission, distribution, and
supply of electricity in Nepal. It also establishes the Nepal Electricity Authority (NEA) as the
central agency responsible for the management of the electricity sector.

2. Nepal Oil Corporation Act, 1976: This act establishes the Nepal Oil Corporation (NOC) as the
state-owned enterprise responsible for the import, distribution, and retail of petroleum
products in Nepal.

3. Alternative Energy Promotion and Development Act, 2011: This act establishes the
Alternative Energy Promotion Centre (AEPC) as the central agency responsible for the
promotion, development, and dissemination of renewable energy technologies in Nepal.

4. Biofuel and Bioenergy Act, 2064: This act provides for the production, supply and use of
biofuel and bioenergy in Nepal.

5. Nepal Energy Efficiency and Conservation Act, 2075: This act is related to the energy
conservation and efficiency of Nepal.

These acts provide the legal framework for the management and regulation of the energy sector in
Nepal, and they guide the actions of the relevant government agencies and organizations such as
Nepal Electricity Authority, Nepal Oil Corporation, Alternative Energy Promotion Centre and others
in the sector. They also ensure the protection of consumer rights and the participation of
marginalized groups in the management and use of such resources.

Water Resources

Water resources refer to the natural resources that provide water for human use, including drinking
water, irrigation, and industrial processes. These resources include rivers, lakes, aquifers, glaciers,



and underground water. Water resources can be used for various purposes such as agricultural
irrigation, domestic consumption, energy generation and industry.

Water resources can be divided into surface water and groundwater resources. Surface water
resources include rivers, lakes, and reservoirs that are visible on the surface of the earth.
Groundwater resources include water that is found underground in the pores of rock and soil, known
as aquifers.

Water resources are a finite and essential resource for human survival, as well as for the survival of
many other species. However, the availability and quality of these resources can be affected by
factors such as population growth, climate change, pollution, and over-extraction. Therefore, it is
important to manage water resources in a sustainable manner to ensure that they are available for
current and future generations

State of Water Resources in the World
The state of water resources in the world is a complex issue, with many challenges and opportunities.

On one hand, freshwater resources are essential for human survival and for the survival of many
other species, and about 71% of the Earth's surface is covered by water. However, only about 2.5%
of that water is freshwater, and only about 0.3% of that freshwater is available for human use.

On the other hand, the increasing population, urbanization, and economic development are putting
more pressure on water resources, leading to over-extraction, pollution, and degradation of water
quality. Climate change is also affecting water resources, with increased variability in precipitation
patterns and more frequent and severe droughts and floods.

Additionally, water scarcity is becoming an increasing problem in many regions of the world,
particularly in arid and semi-arid regions, where water resources are already scarce. Furthermore,
the inadequate access to clean water and sanitation is still a major global problem, causing millions
of deaths each year, particularly in developing countries.

In summary, the state of water resources in the world is a complex issue, with many challenges and
opportunities, but it's clear that water resources are vital for human survival, economic growth and
environmental sustainability. Therefore, it is important to manage water resources in a sustainable
manner to ensure that they are available for current and future generations.

State of Water Resources in Nepal
Nepal has a wide range of water resources, including surface water and groundwater resources.

1. Surface water resources: These include rivers, lakes, and reservoirs that are visible on the
surface of the earth. According to the Central Bureau of Statistics (CBS), Nepal has an
estimated total surface water resources of about 1,245 billion cubic meters (BCM), which is
about 45% of the total water resources. Some of the major rivers in Nepal include the Koshi,
Gandaki, and Karnali rivers, which are important for irrigation, hydropower generation, and
other uses.

River Basins:

Whole Nepal is a part of the Ganga Basin and it is estimated that approximately 70% of dry season
flow and 40% of annual flow of the Ganga River comes through Nepal. It is estimated that there are
altogether 6,000 rivers (including rivulets and tributaries) in Nepal and drainage density is about 0.3
km/km2. The cumulative length of rivers is 45,000 km. There are 1000 rivers longer than 10 km and
about 24 of them are more than 100 km. he total drainage area of these rivers is around 194,471
km2, 76% of which lies within Nepal. It is seen that around 78% of the average flow in the country
is available in the four major basins, 9 % in the medium basins and 13 % in the several small southern
rivers of the Terai. As the southern slopes of the Mahabharat Range, the Himalayan Range and the



eastern two-third of the country receive the maximum precipitation, there is more contribution from
the flow of these catchments. About 74 % of the total annual surface flow occurs in the four months
of June - September. The 42% of the population resides in the major basins, 18% in the medium and
40% in the Terai region covered by the southern rivers. Irrigation demand is major conjunctive use
in a basin. The basin-wise distribution of population and water availability has resulted in some
basins having excessively surplus water availability and some basins with deficit water availability.
This renders the planning and management of water resources an additionally complex task. The
glaciers in the High Himalayan region of Nepal are very important features that sustain water
availability in the region. It is particularly so during the lean flow seasons when the melt-water
contribution is crucial for the supporting of human activities and ecosystem services in both these
areas and downstream. The glaciers in the nine basins contain approximately 70% of the total glacier
surface area in the Nepal Himalaya. The glacier contribution to the total stream flow of the basins in
which they are situated varies widely among basins - from approximately 30% in the Budhi Gandaki
basin to approximately 2% in the Likhu Khola Basin.

Rivers in Nepal can be classified into three broad groups on the basis of their origin.

The first group of rivers is snow fed-types such as the major rivers systems: the Koshi, Gandaki,
Karnali, and Mahakali. They originate from snow and glaciated regions in Himalayas and their flow
regimes are mostly governed by the melting of snows and glaciers. As a result, flow in these rivers is
perennial and sustain flow during the dry season. These rivers are reliable source of water and also
provide potential opportunities for hydro-power generation and irrigation in the downstream.

The second group of rivers originates in the middle mountains and hilly regions. Their flow regimes
are affected by both monsoon precipitation and groundwater. Contribution from groundwater yield
maintains the minimum flow level and prevents from drying during non-monsoon periods. The
Bagmati, Kamala, Rapti, Mechi, Kankai, and Babai rivers fall into this group.

The third group of rivers originates in Siwalik zone. Tinau, Banganga, Tilawe, Sirsia, Manusmara,
Hardinath, Sunsari and other smaller rivers are examples of rivers falling in this group. The flow in
these rivers is mostly dependent on monsoon precipitation and their flow level could deplete
significantly low during the non-monsoon period. Summer monsoon is important period when about
60-85% of annual runoff of all river systems in Nepal occurs during July to September.

Enclosed Water
Enclosed water

There are numerous enclosed water bodies all over Nepal and those includes lakes, ponds, dams, and
other small wetlands. Recent report of the National Lakes Conservation Development Committee has
identified total 5,358 lakes in Nepal (including 2323 glacial lakes). Lakes are spread at different
elevation as well as along entire east-west longitudinal range. There are nine wetland identified as
Ramsar sites in Nepal.

. Area |Attitude|Attitude .
RamsarsSites Zone Location
(ha) [(m.a.s.l)|(m.a.s.])

1.|Koshi Tappu 1750090 90 Terai Eastern Nepal

2.|Jagadishpur Reservoir 225 |195 195 Terai Western Nepal




3./Ghodaghodi Lake Area 2,563 |205 205 Terai Far-Western
Nepal

4.|Beeshazari and Associated Lakes |3,200 |285 285 Terai Central Nepal

5.|Mai Pokhari 90 2100 2100 Middle Eastern Nepal
Mountain

6.|Rara Lake 1,583 [2990 2990 High Mid-Western
Mountain Nepal

7.|Phoksundo Lake 494 13610 3610 High Mid-Western
Mountain Nepal

8.|Gosaikunda and Associated Lakes|1,030 |4700 4700 High Central Nepal
Mountain

9.|Gokyo andAssociated Lakes 7,770 15000 5000 High Eastern Nepal
Mountain

Source: NLCDC (accessed 15 Feb. 2011)

Other important lakes include Phewa, Rupa, and Begnas in Pokhara (Kaski district). These enclose
water bodies are important source of water for irrigation, recreation, fishing and other domestic
uses. In addition these are habitats for different flora and fauna. Wetlands are sanctuary for
migratory birds and other fauna. The wetlands of the country's lowlands alone support 32 species of
mammals, 461 species of birds (among which 15 species are rare), 9 species of turtle, 20 species of
snake and 28 species of fish.

2. Groundwater resources: These include water that is found underground in the pores of rock
and soil, known as aquifers. According to the CBS, Nepal has an estimated total groundwater
resources of about 1,507 billion cubic meters (BCM), which is about 55% of the total water
resources. Groundwater resources are particularly important in the Terai region, where they
are used for irrigation and domestic purposes.

3. Glacial water resources: Nepal has the 8th highest glacier coverage in the world with an
estimated total glacier area of around 1,147 sq.km. These glaciers are the main source of
water for many rivers and streams in the country, particularly during the dry season.

4. Rainwater harvesting: Nepal receives an average of about 1,600 millimeters of precipitation
per year, providing an opportunity to harvest rainwater for domestic and irrigation uses.

Demand and Supply Situation:

The magnitude of an average availability of the surface and ground water resources of the whole
country can be misleading when it comes to its actual utilization. The variations of water resources
availability in terms of time and space are very much different. To make it even worse, the demands
of water for domestic, industrial, irrigation, hydropower generation, environmental requirements
etc. do not necessarily match temporally and/or spatially with the available water supply.

This may lead to the resource being categorized as “scarce” rather than abundant in terms of its
temporal and spatial variations. It is seen that around 78% of the average flow of the country is
available in the four major basins, 9 % in the medium basins and 13 % in the numerous small
southern rivers of the Terai.
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As the southern slopes of the Mahabharata, Himalayan range and the eastern two-thirds of the
country receive the maximum precipitation, there is more contribution of flow from these
catchments. About 74% of the total annual surface flow occurs in the four months of June-September.

In comparison, 42% of the population resides in the major basins, 18% in the medium and 40% in
the Terai region covered by the Southern rivers.Population is directly related to availability of
agriculture lands, requiring irrigation. Irrigation demand is major conjunctive use in a basin.

This has resulted in some basins as excessively surplus and some as deficit ones in terms of water
availability. These imbalances become even more inequitable due to perceived climate change in the
future. This makes the planning and management of water resources an additionally complex task.

It can be seen that the major basins have surplus flow but the medium basins have deficit flow in the
dry season.

Existing Water Use:

Although Nepal has 225 BCM of water available annually, only a small part of it (estimated at 15
BCM) has so far been utilized for economic and social purposes. Out of this, around 95.9% has been
used for agriculture, around 3.8% for domestic purpose and only about 0.3% for industry (ADB/
ICIMOD, 2006).

Until now, Nepal has utilized mainly medium and small rivers for different uses such as drinking
water, irrigation and hydropower.

The larger and perennial Himalayan Rivers, except for a few run-of-the river schemes, have been
virtually left untapped. Since there is extreme seasonal variation in water availability in the Nepalese
rivers, all future programs will have to focus on storage of water during the rainy season and its
utilization during dry periods.

[rrigation

Irrigation refers to the artificial application of water to land for the purpose of crop production. It is
used to supplement or replace natural precipitation and to provide a consistent supply of water to
crops during periods of drought. Irrigation can be accomplished through a variety of methods,
including surface irrigation (flood irrigation), sprinkler irrigation, and drip irrigation. Irrigation
systems can be designed to use surface water, such as rivers, lakes, or canals, or groundwater, such
as wells. Irrigation is important for agriculture, as it allows farmers to produce crops in areas where
rainfall is insufficient or unreliable. It also helps to increase crop yields and improve the quality of
crops.

Irrigation Potential and Development:
Irrigation is, in many ways, a major factor in the development of Nepal.

It is the largest water use sub-sector, affects the life of many people involved in agriculture, is the
major contributor (40%) to the Gross Domestic Product (GDP) (MOF, 2005) and a major factor for
maintaining food security in the country. Most of the schemes in Nepal are supply oriented whose
objectives are to distribute irrigation water to the maximum number of farmers.

The design capacity of the canals is low for intensive irrigation (for example the duty of the Sunsari
Morang Irrigation Scheme is 0.67 1/s.ha). The trend is to overestimate the available water in the
source and include more area under command due to the social pressure. The problem is augmented
by seepage losses and reduced canal capacity due to sedimentation.



Nepal has a cultivated area of 2,642,000 ha (18% of its land area), of which two thirds (1,766,000
ha) are potentially irrigable. At present 42% of the cultivated area has irrigation of some sort, but
only 17% of cultivated area has year round irrigation (i.e., only 41% of the irrigated area gets year
round irrigation). In the Terai, 82% of the total irrigated area (889,000 ha) is through surface
irrigation and the remaining 18% is through groundwater.

Most of the irrigated areas (and the future potential) are situated in the Terai, the fertile lowland. It
is estimated that existing irrigation schemes contribute approximately 65% of the country’s current
agriculture production (Water and Energy Commission Secretariat, 2003) as compared to the 40%
crop output from 18% irrigated land in the world (Schultz, 2002).

To irrigate the remaining area, large-scale multipurpose land and water development projects have
to be implemented that need huge investments; otherwise they are economically less viable. Even
the developed existing schemes are running far below their target level.

Around 90% of the command area is covered during the wet season while the coverage is only
around 25% during the dry season.

This is in fact due to the high seasonal variation of available water in the streams.

Most of the small and medium scale schemes take water from small to medium sized streams and
are affected most. The coverage during the dry season is nominal even for large-scale schemes from
snow-fed perennial rivers due to design and operational limitations.

Even if the large-scale multipurpose storage and inter-basin river diversion projects were
implemented with great urgency over the next twenty-five years, there would still be 55% of the
irrigable arable land non-irrigated between November and May in 2025 (Shah and Singh, 2001).

The Agriculture Perspective Plan (APP)estimated the water use for irrigation with a total of 17,000
million cubic meters which is less than 8% of the Country’s total water resource potential. The
government of Nepal has set an ambitious target of increasing irrigation coverage to 70% by 2030.
History of Irrigation in Nepal

The history of irrigation in Nepal dates back to ancient times, with evidence of irrigation systems
being used in the Kathmandu Valley as early as the 5th century BC. The traditional irrigation systems
in Nepal were primarily based on the use of gravity-fed systems and flood irrigation, which were
used to divert water from rivers and streams for agricultural use.

During the Rana dynasty (1846-1951), the government of Nepal began to invest in irrigation
infrastructure and introduced new irrigation technologies such as embankments, canals, and weirs.
However, these efforts were primarily focused on the Kathmandu Valley and the surrounding areas,
and did not reach most of the rural areas of the country.

In the post-Rana period, irrigation development in Nepal has been hindered by a lack of government
support and resources. Many rural areas in Nepal still lack basic irrigation infrastructure, and
traditional irrigation practices are often inefficient and can lead to water waste and soil degradation.

In recent years, the government of Nepal has implemented various initiatives to increase irrigation
coverage and improve irrigation infrastructure, such as the "Irrigation Sector Development
Program" which aims to increase irrigation coverage to 70% by 2030. Community-based irrigation
systems have also been implemented in some areas of Nepal, which have been successful in
increasing irrigation coverage and improving water management.

Overall, the history of irrigation in Nepal is one of limited development and government support,
with traditional irrigation systems still being widely used in rural areas. However, there have been
some recent efforts to improve irrigation infrastructure and increase irrigation coverage in the
country.



Major Irrigation Projects in Nepal

Nepal has several major irrigation projects that provide water for agricultural production, which are
aimed at increasing food security and economic development. Some of the key irrigation projects in
Nepal include:

e Kulekhani Irrigation Project: The project is located in the Kulekhani area of Makwanpur
district, and it's one of the largest irrigation projects in Nepal. The project provides irrigation
to about 12,000 hectares of land and it's also used to generate electricity.

e Gandak Irrigation Project: The projectis located in the Nawalparasi district, and it's one of the
largest irrigation projects in Nepal. The project provides irrigation to about 20,000 hectares
of land and it's also used to generate electricity.

e Kankai Irrigation Project: The project is located in the Jhapa district, and it's one of the largest
irrigation projects in Nepal. The project provides irrigation to about 20,000 hectares of land.

e KoshiIrrigation Project: The projectis located in the Sunsari district, and it's one of the largest
irrigation projects in Nepal. The project provides irrigation to about 25,000 hectares of land
and it's also used to generate electricity.

¢ Rani Jamara Kulariya Irrigation Project: The project is located in the Rupandehi district and
it's one of the largest irrigation projects in Nepal. The project provides irrigation to about
12,000 hectares of land and it's also used to generate electricity.

Challenges of Irrigation in Nepal
Limited water resources: Nepal has limited water resources, with only about 2% of the country's
land area suitable for irrigation. This makes it difficult to irrigate large areas of farmland.

Lack of infrastructure: Many rural areas in Nepal do not have access to irrigation infrastructure such
as canals, dams, and pumps. This makes it difficult for farmers to access water for irrigation.

Inadequate technology: Many farmers in Nepal still use traditional irrigation methods, such as
flooding and gravity-fed systems, which are not as efficient as modern irrigation techniques.

High cost of irrigation: The cost of irrigation equipment and infrastructure can be prohibitively high
for many farmers in Nepal, especially smallholder farmers.

Climate change: Nepal is vulnerable to the impacts of climate change, including changes in
precipitation patterns and increased frequency of droughts. This can make irrigation even more
challenging.

Political instability: Nepal has a history of political instability, which can make it difficult for the
government to invest in and maintain irrigation infrastructure.

Inefficient water management: Nepal has a high rate of water wastage due to inefficient irrigation
systems and practices. According to a study by International Water Management Institute (IWMI) in
2015, Nepal’s irrigation efficiency is only about 40%.

Conflicts over water: Conflicts over water resources can also arise between farmers and between
different regions of Nepal, as access to irrigation water is often limited.

Deforestation: Deforestation in Nepal has led to soil erosion and decreased water availability, making
irrigation even more challenging.

Opportunities
1. Increased crop production: Irrigation can increase crop production and yields, helping to
improve food security and livelihoods in Nepal.
2. Diversification of crops: Irrigation can also allow farmers to grow a wider variety of crops,
increasing income and nutritional diversity.
3. Climate change adaptation: Irrigation systems can help farmers adapt to the impacts of
climate change by providing a reliable source of water for crops.



4. Improved water management: Modern irrigation systems can help improve water
management and reduce water waste, leading to more efficient use of resources.

5. Community-based irrigation systems: Community-based irrigation systems can help to
empower local communities and increase participation in irrigation management.

6. Use of modern technology: The use of modern irrigation technology such as drip irrigation
and sprinkler systems can help to increase water efficiency and reduce water loss.

7. Government initiatives: The government of Nepal has implemented various initiatives such
as the "Irrigation Sector Development Program" to increase irrigation coverage and improve
irrigation infrastructure.

8. In addition, The government of Nepal has set an ambitious target of increasing irrigation
coverage to 70% by 2030.

9. According to the Ministry of Agriculture, Land Management and Cooperatives (MoALMC),
with the completion of ongoing and planned irrigation projects, the irrigation coverage will
be increased by 8.5%.

Water Management in Nepal

Constitutional Provision
The Constitution of Nepal has several provisions related to water management. Here are some of the
key provisions:

1. Right to water: Article 31 of the Constitution of Nepal guarantees the right to safe and clean
drinking water to every citizen. It also states that the government is responsible for ensuring
the availability of safe and clean drinking water to all citizens.

2. Water resources management: Article 45 of the Constitution of Nepal recognizes the
importance of water resources management and states that the government shall formulate
policies and programs for the sustainable management and development of water resources.

3. Water resources development: Article 46 of the Constitution of Nepal states that the
government shall take necessary measures for the development and management of water
resources and for the construction of irrigation systems.

4. Water resources conservation: Article 47 of the Constitution of Nepal states that the
government shall take necessary measures for the conservation of water resources and for
the protection of the environment.

5. Water resources use: Article 48 of the Constitution of Nepal states that the government shall
ensure the equitable use of water resources and shall not discriminate against any person or
community in the use of water resources.

6. Decentralization: Article 57 of the Constitution of Nepal states that the government shall
decentralize the management of water resources to the local level in order to ensure the
participation of the community in the management of water resources.

7. Public property: Article 59 of the Constitution of Nepal states that water resources shall be
considered as public property and shall be protected, managed and developed for the benefit
of the public.

These provisions in the constitution of Nepal emphasizes the importance of water resources
management, conservation and sustainable use for the welfare of citizens and the society, and the
government's role to take necessary measures to ensure the same.

Policies and Programmes

The government of Nepal has implemented various policies and programs related to water
management in order to ensure the availability of safe and clean drinking water, improve water
resources management, and promote sustainable water use in the country. Some of the key policies
and programs include:

1. National Water Plan: The National Water Plan is a long-term strategy for the development
and management of water resources in Nepal. It includes provisions for the construction of



new water supply systems, the rehabilitation of existing systems, and the promotion of
sustainable water use.

National Water Policy: The National Water Policy sets out the overall policy framework for
the management, development and conservation of water resources in Nepal. It includes
provisions for the sustainable use of water resources, the protection of water resources, and
the resolution of disputes related to water use.

National Water Resources Strategy: The National Water Resources Strategy is a government
policy that sets out the long-term strategy for the development and management of water
resources in Nepal. It includes provisions for the protection of water resources, the promotion
of sustainable water use, and the resolution of disputes related to water use.

National Water Resources Master Plan: The National Water Resources Master Plan is a
government policy that provides a long-term strategy for the development and management
of water resources in Nepal. It includes provisions for the construction of new water supply
systems, the rehabilitation of existing systems, and the promotion of sustainable water use.
National Water Resources Management Act: The National Water Resources Management Act
provides the legal framework for the management, development and conservation of water
resources in Nepal. It includes provisions for the protection of water resources, the promotion
of sustainable water use, and the resolution of disputes related to water use.

Rural Water Supply and Sanitation Program: The Rural Water Supply and Sanitation Program
is a government program that aims to provide safe and clean drinking water in rural areas of
Nepal. It includes provisions for the construction of new water supply systems, the
rehabilitation of existing systems, and the promotion of sustainable water use.

Water Supply, Sanitation and Hygiene (WASH) program: The WASH program is a government
program that aims to provide safe and clean drinking water, improve sanitation and hygiene
practices in rural and urban areas of Nepal.

Integrated Water Resources Management (IWRM) program: The IWRM program is a
government program that aims to ensure the sustainable development of water resources,
balanced use of water resources, and the participation of stakeholders in water resources
management.

Overall, these policies and programs aim to ensure the availability of safe and clean drinking water,
improve water resources management, and promote sustainable water use in Nepal.

Legal Provision
There are several acts related to water management in Nepal that have been implemented by the
government to regulate and manage water resources in the country. Some of the key acts include:

1.

Water Resources Management Act (WRMA): The WRMA is a comprehensive act that provides
the legal framework for the management, development, and conservation of water resources
in Nepal. It includes provisions for the management of water resources and the allocation of
water resources for agricultural, domestic and industrial use.

National Water Resources Act: The National Water Resources Act provides the legal
framework for the management, development and conservation of water resources in Nepal.
It includes provisions for the protection of water resources, the promotion of sustainable
water use, and the resolution of disputes related to water use.

Rural Water Supply and Sanitation Act: The Rural Water Supply and Sanitation Act provides
the legal framework for the provision of safe and clean drinking water in rural areas of Nepal.
It includes provisions for the construction of new water supply systems, the rehabilitation of
existing systems, and the promotion of sustainable water use.

National Water Supply and Sewerage Act: The National Water Supply and Sewerage Act
provides the legal framework for the provision of safe and clean drinking water in urban areas
of Nepal. It includes provisions for the construction of new water supply systems, the
rehabilitation of existing systems, and the promotion of sustainable water use.

Groundwater Resources Management Act: The Groundwater Resources Management Act
provides the legal framework for the management, development and conservation of



groundwater resources in Nepal. It includes provisions for the protection of groundwater
resources, the promotion of sustainable water use, and the resolution of disputes related to
groundwater use.

6. Water Supply and Sewerage Act: The Water Supply and Sewerage Act provides the legal
framework for the provision of safe and clean drinking water, and sewage disposal in urban
areas of Nepal.

These acts are intended to regulate the water resources sector, ensure the efficient use of water
resources, protect the rights of water users, and provide a legal framework for resolving disputes
related to water management.

Institutional Provision
The institutional arrangement of water management in Nepal is complex and involves a variety of
government agencies and organizations at the national, regional, and local levels.

1. Department of Water Supply and Sewerage (DWSS): The DWSS is a government agency that
is responsible for the provision of safe and clean drinking water, and sewage disposal in urban
areas of Nepal.

2. Department of Water Induced Disaster Management (DWIDM): The DWIDM is a government
agency that is responsible for the management of water-induced disasters in Nepal, such as
floods and landslides.

3. Department of Irrigation (DOI): The DOI is a government agency that is responsible for the
management, development, and conservation of irrigation systems in Nepal.

4. Ministry of Energy, Water Resources and Irrigation (MOEWRI): The MOEWRI is responsible
for the overall policy and strategic direction of the water and energy sector in Nepal.

5. Nepal Water Supply Corporation (NWSC): The NW NW NW is a public corporation that is
responsible for the provision of safe and clean drinking water in urban areas of Nepal.

6. Nepal Electricity Authority (NEA): The NEA is a public corporation that is responsible for the
generation, transmission, and distribution of electricity in Nepal.

7. Local government: Local government bodies such as municipalities and rural municipalities
are also responsible for the management of water resources in their respective areas. They
also have the mandate to ensure the availability of safe and clean drinking water in their areas
and to ensure the sanitation and hygiene of the community.

8. Community-Based Organizations (CBOs): Community-based organizations play an important
role in the management of water resources in Nepal. They are often responsible for the
operation and maintenance of community-based water supply systems, and for promoting
sustainable water use practices.

Hydropower and Damns

Hydropower refers to the generation of electricity using the kinetic energy of falling water. It is a
renewable and sustainable source of energy that has been used for centuries to generate electricity
and power mechanical devices. Dams are often used in hydropower generation to store water in a
reservoir and then release it through a turbine to generate electricity.

A dam is a barrier that is built across a river or other body of water to hold back and control the flow
of water. Dams can be used for a variety of purposes, including flood control, irrigation, water
storage, and hydropower generation. In the case of hydropower, a dam is used to create a reservoir
of water behind it. Water is released from the reservoir through a turbine, which generates electricity
as it spins.

Dams can also have negative impacts on the environment and local communities. Dams can disrupt
fish migration, change water temperature and chemistry, and cause loss of habitat for plants and
animals. Dams also can displace people and communities, who rely on the river for their livelihood,
and disrupt traditional practices.



Overall, hydropower is a renewable and sustainable source of electricity that is generated by
harnessing the kinetic energy of falling water. Dams are often used in hydropower generation to
store water in a reservoir and then release it through a turbine to generate electricity. It is important
to consider the impacts of dams on the environment and local communities when deciding to build
a new hydropower projects.

Hydropower profile of Nepal

Nepal has significant potential for hydropower development due to its abundant water resources
and steep terrain. The country has an estimated hydropower potential of 83,000 MW, of which only
a small fraction has been developed so far. The following are some key points about Nepal's
hydropower profile:

1. Installed capacity: As of 2021, the installed capacity of hydropower in Nepal is around 1,118
MW. However, only about 600-700MW of this capacity is utilized due to various reasons such
as lack of transmission lines, lack of load centers, and lack of demand.

2. Potential for future development: Nepal has significant potential for future hydropower
development, with an estimated hydropower potential of 83,000 MW. The government has
set a target to increase the installed capacity to 10,000 MW by 2030, which includes the
construction of large, medium and small hydro projects.

3. Small hydro projects: Nepal has a large number of small hydro projects with a capacity of less
than 25 MW. These projects are typically developed by the private sector and community-
based organizations and have been successful in providing electricity to rural and remote
areas.

4. Large hydro projects: Nepal has several large hydroelectric projects under construction or in
the planning stages, including the West Seti Hydropower Project, Upper Tamakoshi
Hydropower Project, Upper Marsyangdi Hydropower Project, and Arun III Hydropower
Project.

5. Dependence on hydropower: Hydropower is the main source of electricity in Nepal and
accounts for about 90% of the country's total electricity generation. The country has been
dependent on hydropower to meet the increasing demand for electricity, but the hydropower
sector has faced a number of challenges such as lack of investment, delays in project
implementation, and issues related to land acquisition, compensation, and resettlement.

6. Exportation: Nepal has a significant potential for exporting electricity to neighboring
countries such as India and Bangladesh. The government has been working on cross-border
transmission lines to export electricity and to reduce the dependency on domestic
consumption.

Overall, Nepal has a significant potential for hydropower development, but the country has only
developed a small fraction of its potential so far. The government has set ambitious targets to
increase the installed capacity of hydropower in the country, but the sector faces a number of
challenges that need to be addressed to fully realize its potential.

Major Hydropowers of Nepal

As of 2021, there are several large and small scale hydroelectric projects in Nepal, with a total
installed capacity of around 1,200 MW. However, many of these projects are not yet fully operational,
and the actual power generated by these projects is less than the installed capacity.

The government of Nepal has set a goal to generate 10,000 MW of electricity from hydropower by
2030, and there are many new hydropower projects that are in the planning and development stage.
Additionally, Nepal has a large potential for micro and mini-hydropower projects which are
relatively small-scale projects that can be constructed and operated by local communities. The
number of such projects is around more than 5,000, with a total capacity of around 500 MW. Nepal
has a number of hydropower projects that have been developed or are under development. Here is
a list of some notable hydropower projects in Nepal:



Kulekhani I Hydropower Project: A run-of-river type project with a capacity of 39 MW, located
in Makwanpur district of Nepal.

Kulekhani II Hydropower Project: A run-of-river type project with a capacity of 14 MW,
located in Makwanpur district of Nepal.

Chilime Hydropower Project: A run-of-river type project with a capacity of 20 MW, located in
Rasuwa district of Nepal.

Upper Tamakoshi Hydropower Project: A run-of-river type project with a capacity of 456 MW,
located in Dolakha district of Nepal.

Marsyangdi Hydroelectric Project: A run-of-river type project with a capacity of 69.2 MW,
located in Lamjung district of Nepal.

Arun III Hydroelectric Project: A storage type project with a capacity of 900 MW, located in
Sankhuwasabha district of Nepal.

Upper Marsyangdi Hydroelectric Project: A run-of-river type project with a capacity of 75
MW, located in Lamjung district of Nepal.

West Seti Hydroelectric Project: A storage type project with a capacity of 750 MW, located in
Doti and Bajhang districts of Nepal.

Kaligandaki 'A' Hydroelectric Project: A run-of-river type project with a capacity of 144 MW,
located in Parbat district of Nepal.

Rasuwagadhi Hydropower Project: A storage type project with a capacity of 156 MW, located
in Rasuwa district of Nepal.

These are some of the notable hydropower projects in Nepal, but there are many other small and
micro-hydropower projects that have been developed and are being developed across the country.

Impacts of Dams
Dams can have both positive and negative impacts on the environment and local communities in
Nepal. Here are some examples of the potential impacts of dams in Nepal, with data where available:

1.

Disruption of fish migration: Dams can block the migration of fish and other aquatic species,
such as the Ganges river dolphin, which is considered endangered species in Nepal. or
example, the construction of the Kulekhani Dam has led to a decline in the population of the
Golden Mahseer.

Displacement of people: Dams can displace people and communities who rely on the river for
their livelihoods, such as fishing and agriculture. The construction of the Kulekhani Dam in
Nepal, for example, displaced around 800 families, and many of them have not received
adequate compensation or resettlement.

Change in water temperature and chemistry: Dams can change the temperature and
chemistry of the water downstream, which can have negative impacts on aquatic life and
water quality. For example, the construction of the Kulekhani Dam has led to changes in water
temperature and pH downstream, which have negatively affected aquatic life in the Madi
River.

Loss of habitat: Dams can lead to the loss of habitat for plants and animals along the river,
which can result in declines in biodiversity. For example, the construction of the Kulekhani
Dam has led to the loss of habitat for the critically endangered gharial crocodile.

Flooding: Large dams can cause flooding downstream, which can have negative impacts on
communities and infrastructure. The construction of the Koshi Barrage in Nepal, for example,
has led to increased flooding downstream, causing damage to homes and infrastructure and
displacement of communities.

Inadequate compensation: Dams often displace people, but compensation packages for the
displaced people are not always sufficient, or paid in a timely manner. For example, the
compensation packages for the people displaced by the construction of the Upper Tamakoshi
Dam have been criticized for being inadequate and for not being paid on time.

Loss of habitat: Dams can lead to the loss of habitat for plants and animals along the river,
such as the loss of floodplain forests and wetlands. For example, the construction of the Upper



Tamakoshi Dam is expected to lead to the loss of habitat for several species of fish,
amphibians, and reptiles.

Cultural impact: Dams can also have an impact on cultural heritage and the way of life of local
communities. For example, the construction of the West Seti Dam in Nepal will flood the
ancient city of Doti, submerging centuries of history and displacing over 3,000 people.
Sedimentation: Dams can trap sediment in the reservoir, which can lead to changes in the
downstream river channel and loss of habitat for aquatic life. For example, the construction
of the Marsyangdi Dam in Nepal has led to sedimentation downstream which has caused a
decrease in fish populations.

Prospects of Hydropower in Nepal
The major prospects of hydropower in Nepal are:

a)

b)

c)

d)

g)

Abundant water resources and favorable topography for hydropower generation: Nepal has
the potential to generate around 83,000 MW of hydropower, according to the Nepal
Electricity Authority, due to its abundant water resources and favorable topography.
Currently a significant source of electricity generation: Hydropower is the major source of
electricity generation in Nepal, accounting for around 75% of the country's total electricity
generation.

Potential to significantly increase electricity generation: The government of Nepal aims to
generate 10,000 MW of electricity from hydropower by 2030, which will significantly
increase the country's electricity generation capabilities.

Potential for employment opportunities and revenue generation: Hydropower projects in
Nepal have provided employment opportunities and generated revenue for the country,
making a significant contribution to the economy.

Increasing interest from international investors: There is growing interest from international
investors in the development of hydropower in Nepal, which will likely lead to increased
investment and development in the sector.

Addressing energy security concerns: The development of hydropower in Nepal can
contribute to the country's energy security by reducing its reliance on imported energy
sources.

Government support: The government of Nepal is actively promoting investment in the
hydropower sector and has set ambitious targets to further develop the sector.

Challenges of Hydropower Development in Nepal
The challenges of hydropower in Nepal are:

a)
b)
c)
d)

g)

Limited access to financing: Financing for hydropower projects in Nepal can be limited,
making it challenging to fully develop the sector.

Inadequate infrastructure: The country lacks the necessary infrastructure to transport
electricity generated by hydropower projects to consumers.

Social and environmental impacts: Hydropower projects can have negative impacts on local
communities and ecosystems, such as displacement of communities and impacts on rivers.
Complex and time-consuming permitting and regulatory processes: The permitting and
regulatory processes for hydropower projects in Nepal can be lengthy and complex, which
can slow down the development of the sector.

Competition with other energy sources and limited demand for electricity: Nepal faces
competition from other energy sources and limited demand for electricity, which may impact
the growth of the hydropower sector.

Technical expertise and skilled workforce: Developing hydropower projects in Nepal requires
specialized technical expertise and a skilled workforce, which can be limited.

Political instability and insecurity: Political instability and security concerns in Nepal can
impact investment in the hydropower sector and the development of projects.



Use of Water in Household (A Case Study of Nepal)

The use of water in households in Nepal may vary depending on the specific location and economic
status of the household. However, generally speaking, some examples of how water is used in
households in Nepal include:

L.

il.

iil.

iv.

Drinking and cooking: Water is used for drinking and cooking, as it is a vital component of
human health and nutrition. However, in many rural areas of Nepal, access to safe drinking
water is limited, and people may rely on traditional water sources, such as wells or springs,
which may be contaminated with bacteria or other pollutants.

Bathing and personal hygiene: Water is used for bathing and personal hygiene, such as
brushing teeth and washing hands, to maintain personal cleanliness and reduce the spread of
disease. However, in many rural areas, access to clean water is limited, and people may rely
on traditional sources, such as rivers or ponds, which may be contaminated with bacteria or
other pollutants.

Laundry: Water is used for laundry, such as washing clothes and bedding, to maintain
household cleanliness and reduce the spread of disease. However, in many rural areas, access
to clean water is limited, and people may rely on traditional sources, such as rivers or ponds,
which may be contaminated with bacteria or other pollutants.

Dishwashing: Water is used for dishwashing, such as washing dishes and utensils, to maintain
household cleanliness and reduce the spread of disease. However, in many rural areas, access
to clean water is limited, and people may rely on traditional sources, such as rivers or ponds,
which may be contaminated with bacteria or other pollutants.

Gardening and landscaping: Water is used for gardening and landscaping, such as watering
plants, lawns, and gardens, to maintain the beauty of the household and to provide food and
other products. However, in many rural areas, access to clean water is limited, and people
may rely on traditional sources, such as rivers or ponds, which may be contaminated with
bacteria or other pollutants.

Factors Affecting the Quality of Water

The quality of water resources is affected by various factors, and it is essential to understand and
address these factors to ensure the sustainability of water resources for human and environmental
use. The following are some of the key factors affecting water quality, along with examples and data:

1.

Pollution: Pollution is one of the major factors affecting water quality, and it can come from
various sources, including industrial discharge, agricultural runoff, and wastewater from
households. According to data from the World Health Organization, 2 billion people lack
access to safe drinking water, and water pollution is a major contributor to this issue.
Climate Change: Climate change can affect water quality in several ways, such as by changing
precipitation patterns, causing droughts or floods, and increasing the temperature of water.
According to data from the Intergovernmental Panel on Climate Change, climate change is
expected to result in significant reductions in water availability in many regions of the world.
Land Use: Land use practices, such as agriculture and urbanization, can result in the
introduction of pollutants into water resources, reducing their quality. For example, the use
of pesticides in agriculture can result in the presence of these chemicals in water resources,
affecting their safety for human consumption and the environment.

Overuse: Overuse of water resources can result in a decline in water quality, as well as
reduced availability. According to data from the United Nations, water scarcity affects 4 billion
people globally and is expected to increase as populations grow and water demand increases.
Poor Infrastructure: Poor water infrastructure, such as inadequate treatment facilities and
poorly maintained water distribution systems, can result in the presence of contaminants in
water resources, affecting their quality. For example, data from the World Bank indicates that
around 25% of treated water is lost due to inadequate infrastructure, leading to water waste
and potential water pollution.



6.

Chemical Pollution: Chemical pollutants, such as heavy metals, pesticides, and industrial
chemicals, can contaminate water resources. For example, in India, high levels of heavy metals
such as lead and cadmium have been found in groundwater sources near industrial areas.
According to a study by the World Health Organization, 2.2 billion people worldwide lack
access to safe drinking water due to chemical contamination.

Agricultural Runoff: Agricultural practices, such as the use of fertilizers and pesticides, can
contribute to water pollution. In the United States, for example, agricultural runoff has been
found to contain high levels of nitrogen and phosphorus, which can cause eutrophication and
harm aquatic ecosystems.

Sewage and Wastewater: The discharge of untreated sewage and wastewater into water
bodies can introduce harmful pollutants, such as bacteria, viruses, and parasites. According
to the United Nations, an estimated 80% of wastewater globally is released into the
environment without treatment.

In conclusion, the quality of water resources is affected by a range of factors, including pollution,
climate change, land use, overuse, and poor infrastructure. Addressing these factors is essential for
ensuring the sustainability of water resources for human and environmental use.

Cow vs Buffalo

Cow

Buffalo

Cows belong to the species Bos taurus Buffalo belong to the species Bubalus bubalis

Buffalo have larger and heavier builds, as well
as larger horns compared to cows. Buffalo
also have a darker color and a rougher coat
compared to cows.

Buffalo are generally more aggressive and
less docile than cows. They are also less
domesticated.

Cows are more widespread and have more
economic importance than buffalo.

Buffalo are better suited to live in hot, humid
climates and can survive on poorer quality
forage than cows.

Cows are generally used for milk and meat | Buffalo are primarily used for meat
production production.

Cows are more sensitive to these conditions. | Buffalo can tolerate extreme heat and

humidity, and can survive in areas with poor
quality forage

Buffalo meat is considered leaner and
stronger in taste than cow meat.

Unit Four: Perspectives on Natural Resources Management-General debates/arguments

Tragedy of the Commons

The "tragedy of the commons" is a term used to describe the overuse and depletion of shared
resources, such as land, fisheries, or water, that occur when individuals act in their own self-interest
and do not consider the impact of their actions on the resource as a whole. The term was first coined



by ecologist Garrett Hardin in 1968, and is based on the idea that when a resource is open to all, it is
often overused and eventually depleted.

The tragedy of the commons can be explained through the concept of the "commons," which refers
to a shared resource that is open to all and can be used by anyone. In a situation where a resource is
open to all, individuals have an incentive to use as much of the resource as they can, in order to
maximize their own benefit. This is because if they do not use the resource, someone else will, and
they will miss out on the benefits. However, as more and more people use the resource, the resource
becomes overused and eventually depleted.

One of the main reasons for the tragedy of the commons is the lack of clear property rights. When a
resource is open to all, there is no clear owner who is responsible for maintaining and conserving
the resource. This lack of ownership leads to a lack of accountability and responsibility, which in turn
leads to overuse and depletion of the resource.

Another reason for the tragedy of the commons is the lack of regulation. Without regulation,
individuals have no incentive to conserve the resource, as they can use as much of it as they want
without facing any consequences.

Arguments of Hardin related to Tragedy of the Commons

Garrett Hardin was the first to use the term "tragedy of the commons" in his seminal 1968 article. In
this article, Hardin put forth the following arguments related to the tragedy of the commons:

1. Overuse: Hardin argued that the tragedy of the commons occurs because individuals acting
in their own self-interest will continue to use a shared resource until it is depleted. He argued
that this overuse is inevitable, as each individual will continue to use the resource as long as
they can derive personal benefits from doing so.

2. Market failure: Hardin argued that the market system fails to prevent the tragedy of the
commons, as it does not provide incentives for individuals to conserve resources. He argued
that the market only rewards those who exploit the resource, and that this exploitation leads
to depletion.

3. Tragedy as a result of human nature: Hardin argued that the tragedy of the commons is a
result of human nature, and that it is a byproduct of the way that individuals act in their own
self-interest. He argued that the tragedy is not a result of any particular economic or political
system, but rather is a result of the way that individuals behave in situations where resources
are held in common.

4. The need for limits: Hardin argued that the tragedy of the commons can only be prevented
through the imposition of limits on the use of the shared resource. He argued that these limits
can be achieved through the use of government regulation, or through the creation of private
property rights, which give individuals an incentive to conserve the resource.

Hardin's arguments continue to be influential and widely discussed in the field of environmental
economics and political science, and his concept of the tragedy of the commons is widely recognized
as a key challenge in environmental policy.

The "Tragedy of the Commons" is a concept that highlights the negative consequences of unrestricted
access to and overuse of shared resources. The following are some of the major arguments:

e Self-Interest: Individuals act in their own self-interest and prioritize their own personal gain,
leading to overuse of the shared resource.

e Externalities: The negative consequences of overuse, such as depletion or degradation of the
resource, are not reflected in the decisions made by individuals and are therefore ignored.

e Lack of Property Rights: In the absence of clear property rights, there is no incentive for
individuals to protect the shared resource and it becomes vulnerable to overuse.



e Inefficient Outcomes: The tragedy of the commons leads to inefficient outcomes, as the shared
resource becomes depleted or degraded, leading to a loss of benefits for all individuals.

e Market Failure: The market system fails to allocate resources efficiently in the case of shared
resources, as there are no market incentives to prevent overuse.

In conclusion, the tragedy of the commons highlights the negative consequences of unrestricted
access to and overuse of shared resources and the need for appropriate institutional design to
prevent the depletion and degradation of these resources.

Events that indicate the Tragedy of the Commons
Here are several events that have indicated the tragedy of the commons:

e Collapse of Atlantic cod fishery: In the 1990s, the Atlantic cod fishery collapsed due to
overfishing. This was a clear indication of the tragedy of the commons, as individual fishing
boats continued to catch as many fish as possible, leading to overfishing and depletion of fish
stocks.

e Destruction of the Aral Sea: The Aral Sea, located between Kazakhstan and Uzbekistan, was
once one of the largest lakes in the world. However, it has shrunk dramatically due to overuse
of its water resources for irrigation. This event indicated the tragedy of the commons, as
individual farmers and industries used the lake's water resources without regard for the
impacts on the lake and its ecosystem.

e Destruction of the Great Barrier Reef: The Great Barrier Reef, one of the world's largest coral
reef ecosystems, is under threat due to multiple stressors, including climate change and
overfishing. This event indicates the tragedy of the commons, as individual fishing boats and
other industries continue to exploit the reef without regard for its long-term health.

e Depletion of the Ogallala Aquifer: The Ogallala Aquifer, one of the largest aquifers in the world,
is being depleted due to overuse for irrigation. This event indicates the tragedy of the
commons, as individual farmers and industries continue to pump water from the aquifer
without regard for its long-term sustainability.

These events highlight how the tragedy of the commons can occur when individuals and industries
use a shared resource without considering the long-term impacts, leading to overuse and depletion
of the resource.

In summary, the "tragedy of the commons" is a problem of overuse and depletion of shared resources
that occurs when individuals act in their own self-interest, without considering the impact on the
resource as a whole. The tragedy of the commons can be explained by the lack of clear property rights
and regulation, which leads to a lack of accountability and responsibility, and eventually overuse and
depletion of the resource.

Prevention of Tragedy of the Commons
Preventing the tragedy of the commons requires a change in the way resources are managed and
used. This can be achieved through various means such as:

a) Creating property rights: Giving individuals or communities the right to use a specific
resource can give them an incentive to conserve the resource. For example, creating
community-managed forest reserves and giving local communities the right to manage and
conserve the forest resources can give them an incentive to conserve the resource.

b) Regulation: Implementing laws and regulations that limit the use of a resource can prevent
overuse and depletion. For example, creating regulations on water use and enforcing those
regulations can give individuals an incentive to use water more efficiently.

c) Education: Educating individuals about the impact of their actions on the resource can help
them make more sustainable choices. For example, educating fishermen about sustainable
fishing practices can help them reduce their impact on fish populations.



d) Collective Action: Collective action involves individuals working together to manage and
conserve aresource. For example, forming a cooperative of fishermen to manage a fishery can
prevent overfishing and ensure that the resource is used sustainably.

e) Market-based Mechanisms: Creating a market for natural resources can also prevent tragedy
of commons. For example, creating carbon offset markets that allow industries to buy and sell
carbon credits to offset their emissions can create an economic incentive for them to reduce
their emissions.

f) Restitution and compensation: compensating or giving incentives to those who make
sacrifices or take actions to conserve the resource can also prevent tragedy of commons. For
example, compensating farmers who stop using chemical fertilizers and switch to organic
farming can encourage them to change their farming practices.

These are just a few examples of ways to prevent the tragedy of the commons, but there are many
other approaches that can be used depending on the specific resource and context. The key is to find
ways to manage and use shared resources that take into account the needs of all stakeholders and
ensure that the resource is used in a sustainable and equitable manner

Examples of Tragedy of the Commons in the Context of Nepal

In the context of Nepal, the tragedy of the commons can be seen in the overuse and depletion of
shared natural resources, such as forests, water, and pastureland. One example of this is the overuse
of forests for fuel and construction. In Nepal, many households rely on wood as their primary source
of fuel for cooking and heating. However, with population growth and urbanization, the demand for
wood has increased, leading to overuse and depletion of the forests. This has led to deforestation,
loss of biodiversity, and soil erosion.

Another example of the tragedy of the commons in Nepal is the overuse of water resources. The
country is rich in water resources, with many rivers and streams flowing through it. However, due
to the lack of regulation, many of these water resources have been overused and depleted, leading to
water scarcity, especially during the dry season. This has affected irrigation and hydropower
generation, and has also led to conflicts between different user groups.

A third example of the tragedy of the commons in Nepal is the overuse and degradation of
pastureland. Pastureland is an important resource for the country's large livestock population, but
due to population growth and urbanization, it has been overused and degraded. This has led to a
decline in the productivity of the pastureland, and has also contributed to the loss of biodiversity.

Preventing the tragedy of the commons in Nepal requires a change in the way resources are managed
and used. This can be achieved through various means such as creating property rights, regulation,
education, or collective action. For example, creating a community-based forest management system,
which would give the community the right to manage and use the forest in a sustainable manner, can
help to prevent overuse and depletion of the forest. Similarly, creating regulations on water usage,
and promoting irrigation efficiency can help to prevent overuse and depletion of water resources.

In summary, the tragedy of the commons can be seen in Nepal in the overuse and depletion of shared
natural resources such as forests, water, and pastureland, caused by population growth,
urbanization and lack of regulation, leading to issues such as deforestation, loss of biodiversity, soil
erosion, water scarcity and conflicts between user groups. It can be prevented by creating property
rights, regulation, education, or collective action.

Commons without Tragedy

The phrase "commons without tragedy" refers to the concept of a shared resource, such as land or a
fishery, being used in a sustainable and equitable manner, without the depletion or degradation of
the resource. It is a reference to the "tragedy of the commons," which is a term used to describe the



overuse and depletion of shared resources due to individuals acting in their own self-interest. The
idea is to find ways to use the commons without causing harm, through mechanisms like regulation,
education, or collective action.

In commons without tragedy, shared resources are managed in a way that takes into account the
needs of all stakeholders, and ensures that the resource is used in a sustainable and equitable
manner. This can be achieved through various means such as creating property rights, regulation,
education, collective action, and market-based mechanisms.

For example, a community-managed fishery, where the community sets sustainable catch limits,
monitors the fishery and enforces rules to ensure that the fishery is not overfished, can be considered
as a commons without tragedy. This ensures that the resource is not depleted, and the community
can continue to rely on it for food and livelihoods.

Arguments of Various Authors related to Commons without Tragedy

e Elinor Ostrom: She argued that the tragedy of the commons is not inevitable, and that
sustainable resource management can be achieved through the development of self-
governing systems that allow individuals to manage the use of a shared resource in a
cooperative way.

¢ Lloyd Dumas: Dumas argued that the tragedy of the commons is not inevitable and can be
prevented through collective action, such as the creation of cooperative organizations. He
emphasized the importance of social norms and the role of community-based organizations
in promoting sustainable resource management.

e David Hulme: Hulme argued that the tragedy of the commons can be avoided through a
combination of market-based solutions, such as pricing mechanisms, and community-based
approaches, such as local conservation initiatives. He emphasized the importance of
considering both the economic and social dimensions of resource management.

e Michael Lipsky: Lipsky argued that the tragedy of the commons is not a result of the inherent
nature of human behavior, but rather of the specific institutional arrangements that govern
the use of resources. He argued that the tragedy can be prevented by designing institutions
that align individual incentives with the goal of sustainable resource use.

e Karl Polanyi: Polanyi argued that the tragedy of the commons is a result of the
commodification of resources, which leads to the exploitation of common goods for private
gain. He argued that a more equitable and sustainable use of commons can be achieved
through the recognition of the social and cultural value of resources and the protection of the
rights of communities to manage their own resources.

e David Bollier: Bollier argues that commons can be effectively managed through the creation
of commons-based peer production systems, which allow individuals to voluntarily
contribute their skills and resources to a shared project. He argues that these systems can be
more sustainable and equitable than traditional market-based systems, and can help to
prevent the tragedy of the commons by promoting cooperation and collaboration.

In summary, "commons without tragedy" refers to the concept of using shared resources in a
sustainable and equitable manner, without the overuse or depletion of the resource. It is the opposite
of the "tragedy of the commons" which refers to the overuse and depletion of shared resources due
to individuals acting in their own self-interest.

The "Commons without Tragedy" argument emphasizes the importance of collective action and
institutional design in preventing the tragedy of the commons. The following are some of the major
arguments:

e Property Rights: Establishing clear property rights and responsibilities for the shared
resource can incentivize individuals to act in a responsible manner and protect the resource
for future use.



Regulation: Government regulations and policies can be used to control the use of the shared
resource and ensure that it is not overused.

Collective Action: Communities can come together and form collective organizations to
manage the shared resource in a sustainable manner. This can involve setting rules,
monitoring usage, and enforcing consequences for overuse.

Incentives: Providing incentives for responsible behavior, such as financial rewards, can
encourage individuals to act in a manner that protects the shared resource.

Education: Raising awareness and educating individuals on the importance of sustainable
resource use can encourage responsible behavior and prevent the tragedy of the commons.

In conclusion, the argument for commons without tragedy suggests that through proper institutional
design and collective action, it is possible to prevent the depletion and degradation of shared
resources and achieve sustainable resource use.

Here are a few examples of commons that have been managed effectively without tragedy:

Irrigation systems in Bali, Indonesia: In Bali, farmers have developed a system of cooperative
management of irrigation systems that allows them to effectively manage the use of water
resources without leading to depletion. This system is based on traditional rules and norms,
and it has been successful in preventing the tragedy of the commons.

Community forests in Nepal: In Nepal, communities have successfully managed forests
through the creation of community forests, which are governed by local communities and
managed for sustainable use. This has prevented the tragedy of the commons by allowing
communities to regulate the use of forest resources in a sustainable way.
Community-supported agriculture (CSA): Community-supported agriculture (CSA) is a model
of food production in which consumers directly support a local farmer by purchasing a share
of the harvest. This has prevented the tragedy of the commons by allowing consumers to
support sustainable agriculture practices and to connect directly with their food source.

These examples show that it is possible to manage commons in a sustainable way without leading to
the tragedy of the commons, and that there are alternatives to market-based solutions for managing
shared resources.

Pressure of Population on Resources

The pressure of population on resources can have a significant impact on the availability and
sustainability of resources. Some examples of how population pressure can affect resources include:

1. Depletion of natural resources: As population increases, the demand for natural resources

such as water, food, and energy also increases, leading to overuse and depletion of these
resources. For example, as the population of a region increases, the demand for water also
increases, leading to overuse of groundwater, surface water, and other water resources. For
example, according to the United Nations, the world population is projected to reach 9.7
billion by 2050, which will put further pressure on resources such as water, land, and energy.
Deforestation and land use change: As population increases, more land is needed for housing,
agriculture, and other uses, leading to deforestation and land-use change. For example, as
population increases in a region, more land is needed for housing, which can lead to
deforestation and loss of biodiversity. For example, according to the World Wildlife Fund, as
population increases, demand for food and materials, such as wood and paper, will also
increase, and this will lead to further deforestation. For example, according to the World
Wildlife Fund, an estimated 15-20% of global greenhouse gas emissions are caused by
deforestation, largely due to population pressure. Data from FAO, shows that between 1990
and 2016, the world lost 129 million hectares of forests, an area larger than South Africa.

Environmental degradation: As population increases, the demand for resources such as
water, food, and energy also increases, leading to environmental degradation. For example,



as population increases, the demand for water also increases, leading to the overuse of
groundwater, surface water, and other water resources, which can lead to environmental
degradation.

Soil degradation: As population grows, the demand for food also increases, putting pressure
on agricultural land and leading to soil degradation. For example, in Nepal, the high
population pressure on land resources has led to the degradation of soil, reducing crop yields
and making it difficult for farmers to grow enough food to sustain their families.

Climate change: As population grows, the demand for energy and transportation increases,
which can lead to an increase in greenhouse gas emissions and contribute to climate change.
For example, according to the United Nations, the world population is projected to reach 9.7
billion by 2050, which will put further pressure on resources such as energy and
transportation, and this will lead to further emissions of greenhouse gases.

. Water scarcity: As population grows, the demand for water increases, which can lead to water

scarcity. For example, according to the World Health Organization, nearly 4 billion people, or
two-thirds of the world's population, live with severe water scarcity for at least one month a
year, and population growth is a major driver of this trend.

Land degradation: As population grows, more land is needed for housing, agriculture, and
other uses, which can lead to land degradation. According to the United Nations, 24% of the
global land area is considered to be degraded, primarily due to human activities

Food insecurity: As population grows, the demand for food increases, which can lead to food
insecurity. According to the United Nations, 795 million people, or one in nine, were suffering
from chronic undernourishment in 2019.

Biodiversity loss: As population grows, more land is needed for housing and agriculture,
which can lead to the loss of natural habitats and biodiversity. For example, according to the
United Nations, population growth is a key driver for biodiversity loss

Data related to impact of population on resources

i
ii.
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Vi.

vii.

The global population has grown from 2.5 billion people in 1950 to 7.8 billion people in 2020.
The world’s population is projected to reach 10 billion by 2050.

The amount of arable land per person has decreased from 0.5 hectares per person in 1960 to
0.2 hectares per person in 2020.

The amount of fresh water per person has decreased from 8,400 cubic meters per person in
1950 to 4,000 cubic meters per person in 2020.

The amount of food available per person has decreased from 2,800 kilograms per person in
1960 to 2,200 kilograms per person in 2020.

The amount of energy used per person has increased from 1.2 million British thermal units
(BTUs) per person in 1960 to 2.7 million BTUs per person in 2020.

Data from the Food and Agriculture Organization of the United Nations (FAO) shows that in
2018, the world population was 7.7 billion people and the demand for food was 2.6 billion
tons. In 2020, the population had grown to 7.8 billion people, while the demand for food had
grown to 2.7 billion tons.

Impact of Population on resources in the context of Nepal

The impact of population on resources in Nepal is significant, as the country has a rapidly growing
population and limited resources. Here are a few examples of the impact of population on resources
in Nepal with data:

L.

il

Forest depletion: As population grows, more land is needed for housing and agriculture,
which can lead to deforestation. For example, according to the World Wildlife Fund, Nepal has
lost over 40% of its forests in the last decade, largely due to population pressure and land
conversion.

Water scarcity: As population grows, the demand for water increases, which can lead to water
scarcity. For example, according to the World Health Organization, over 60% of Nepal's
population does not have access to safe drinking water, largely due to population pressure
and lack of infrastructure.



iii.  Soil degradation: As population grows, more land is needed for housing and agriculture,
which can lead to soil degradation. For example, according to the Food and Agriculture
Organization of the United Nations, over 60% of Nepal's land is degraded due to population
pressure and over-farming.

iv.  Biodiversity loss: As population grows, more land is needed for housing and agriculture,
which can lead to the loss of natural habitats and biodiversity. For example, according to the
World Wildlife Fund, Nepal has lost over 40% of its biodiversity due to population pressure
and land conversion.

v.  Poverty: As population grows, the demand for resources increases, which can lead to poverty.
For example, according to the World Bank, 25% of Nepal's population lives in poverty, largely
due to population pressure and lack of resources.

It's important to note that the impact of population on resources in Nepal is complex and multi-
faceted. The country needs to implement policies and programs that address population growth and
resource depletion in order to ensure sustainable development and improve the well-being of its
citizens

Intellectual Property Rights (IPR)

Intellectual property rights (IPR) refer to the legal rights granted to individuals and organizations
for their creative and innovative works, such as inventions, literary and artistic works, symbols,
names, images, and designs. These rights allow creators and owners to control and benefit from their
works, and to prevent others from using them without permission.

These rights are intended to encourage creativity and innovation by providing creators and owners
with the ability to control and benefit from their works. These rights are granted by governments
and enforced by courts and other government agencies. They also play an important role in the global
economy and are protected internationally through treaties and agreements such as the World Trade
Organization's Agreement on Trade-Related Aspects of Intellectual Property Rights (TRIPS).

Definition of IPR by various agencies

Intellectual property rights (IPR) are defined by various agencies and people around the world,
including:

e World Intellectual Property Organization (WIPO): WIPO is a global organization established
by the United Nations, that promotes the protection and use of intellectual property globally.
They provide resources and services to help countries develop and implement IP laws and
policies.

e United States Patent and Trademark Office (USPTO): The USPTO is a federal agency that
grants patents and trademarks to inventors and businesses in the United States. They also
provide resources and services to help inventors and businesses protect and use their IP
rights.

e European Patent Office (EPO): The EPO is an organization that grants patents in Europe,
which are valid in 38 European countries. They also provide resources and services to help
inventors and businesses protect and use their IP rights in Europe.

e International Trademark Association (INTA): INTA is a global association of trademark
owners and professionals that works to promote and protect the value of trademarks as a
means of identifying and distinguishing goods and services.

e International Association for the Protection of Intellectual Property (AIPPI): AIPPI is an
international organization that promotes the protection of intellectual property rights
through the exchange of information, study, and analysis of legal and economic issues, and
advocacy for the adoption of international and regional IP agreements.



e Copyright societies: Copyright societies are organizations that represent copyright owners,
such as authors, songwriters, and publishers, and help them to protect and monetize their
works.

These are just a few examples of the many agencies and organizations that are involved in defining
and protecting intellectual property rights around the world. Additionally, there are many lawyers,
consultants, and experts who specialize in [P law and help individuals and organizations protect and
enforce their IP rights.

Types of IPR
There are four main types of intellectual property rights (IPR) with examples:

a) Copyright: Copyright is a legal right that gives creators of literary, dramatic, musical, and
artistic works the exclusive right to control the use of their works for a certain period of time.
This includes the right to reproduce, distribute, and perform the work. Examples of works
that can be copyrighted include books, music, films, photographs, and software.

b) Patent: A patent is a legal right granted to inventors for a certain period of time, which gives
them the exclusive right to prevent others from making, using, selling, and importing an
invention. Examples of things that can be patented include new machines, methods, and
chemical compounds.

c) Trademarks: A trademark is a symbol, name, or design that is used to identify and distinguish
goods and services from those of others. Examples of trademarks include brand names like
Coca-Cola, logos like the Nike swoosh, and slogans like "Just Do It".

d) Trade secrets: A trade secret is any confidential business information that gives a company
an advantage over competitors. This can include things like secret formulas, processes,
techniques, or customer lists. Examples of trade secrets include the recipe for Coca-Cola and
the formula for WD-40.

It's important to note that the laws and regulations surrounding each of these types of IPR can vary
from country to country and the protection and enforcement of IPR is important for both creators
and inventors, but also for the society as a whole

Importance of IPR
Intellectual property rights (IPR) are important for a number of reasons, including:

a) Encouraging innovation and creativity: IPR provide creators and inventors with a way to
control and benefit from their works, which can encourage them to continue to create new
and innovative ideas. For example, patents allow inventors to profit from their inventions and
this can be a powerful incentive for innovation.

b) Promoting economic growth: IPR can promote economic growth by allowing creators and
inventors to monetize their works, which can help to create jobs and stimulate economic
activity. For example, the music and film industries rely heavily on copyright protection to
generate revenue and create jobs.

c) Protecting consumers: IPR can protect consumers by ensuring that goods and services are of
a high quality and free from fraud. For example, trademarks can help consumers to identify
and purchase genuine products and avoid counterfeit goods.

d) Facilitating international trade: IPR can facilitate international trade by providing a legal
framework for the protection of creative and innovative works. For example, the World
Intellectual Property Organization (WIPO) and the World Trade Organization (WTO)
promote the protection of IPR through international treaties and agreements, which can help
to ensure that creators and inventors are protected when they export their works.

e) Promoting cultural diversity: IPR can promote cultural diversity by encouraging the creation
and distribution of a wide variety of creative works. For example, copyright protection for
literary and artistic works can help to ensure that the cultural heritage of a country is
preserved and passed on to future generations.



Steps of Taking IPR
The steps for taking intellectual property rights (IPR) can vary depending on the type of IPR and the
specific country or jurisdiction, but here is a general overview of the process:

a)

b)

c)

d)

Conduct a search: Before applying for IPR, it is important to conduct a search to determine if
your work is already protected by someone else's [PR. This can include searching for existing
patents, trademarks, or copyrighted works that are similar to your own.

Determine the type of IPR: Once you have conducted a search, you will need to determine the
type of IPR that is most appropriate for your work. This can include patent, trademark,
copyright, or trade secret protection, depending on the nature of your work.

Prepare and file an application: After determining the type of IPR, you will need to prepare
and file an application with the appropriate government agency or organization. The
application will typically include detailed information about your work, such as a description,
drawings, or samples, as well as any relevant fees.

Examination and review: After your application is filed, it will be reviewed and examined by
the appropriate agency or organization to ensure that it meets all the necessary requirements.
This process can take several months or even years, depending on the type of IPR and the
specific country or jurisdiction.

Approval or rejection: Once your application has been reviewed and examined, the agency or
organization will make a decision to approve or reject your application. If your application is
approved, you will be granted the relevant IPR, which will typically be valid for a certain
period of time.

Maintenance and enforcement: After your IPR is granted, it is important to maintain and
enforce your rights to prevent others from infringing on them. This can include monitoring
for potential infringement, taking legal action against infringers, and renewing your IPR when
necessary.

It's important to note that these steps are general and the process can vary depending on the type of
IPR and the specific country or jurisdiction, it's highly recommended to consult with a legal expert
in the field to ensure that you are following the correct steps.

Importance of Intellectual Property Rights in the context of Natural Resource Management

Protection of innovations and creations: Intellectual property rights protect innovations and
creations, including those related to natural resource management. This allows for the
rightful owner to benefit from their work and to prevent others from copying or misusing it.

Encouragement of investment: Intellectual property rights provide the necessary legal
framework to encourage investment in research and development related to natural resource
management. This leads to better products, processes and technologies that can help address
environmental problems.

Foster competition: Intellectual property rights promote competition in the market, leading
to increased innovation, better products and more efficient use of resources.

Ensure sustainable use of resources: By granting exclusivity over certain innovations and
creations related to natural resource management, intellectual property rights encourage the
development of technologies that promote sustainable use of resources.

Promote technological transfer: Intellectual property rights can promote the transfer of new
technologies and innovations related to natural resource management between countries,
which can help improve the management of resources globally.

Prevent exploitation of resources: Intellectual property rights can prevent exploitation of
natural resources, including over-extraction, depletion and degradation. By creating a legal
framework that ensures responsible and sustainable use of resources, intellectual property
rights can play an important role in protecting the environment.

Arguments by various authors:



e David W. Pollard argues that intellectual property rights can play an important role in
protecting the environment by creating incentives for companies to develop and market
environmentally-friendly products and technologies.

e Richard B. Stewart argues that intellectual property rights can provide a mechanism to
protect the rights of local communities and indigenous people who are often dependent on
natural resources.

e Michael Brakman and Anne Trebilcock argue that intellectual property rights can be used to
promote the sharing of information and technology related to natural resource management,
which can help improve the management of resources globally.

e Benjamin J. Richardson argues that intellectual property rights can be used to promote the
development of environmentally-friendly technologies and innovations, which can help
address environmental problems.

e Overall, the importance of intellectual property rights for natural resource management is
clear. By providing a legal framework that promotes innovation, competition, sustainable use
of resources and technological transfer, intellectual property rights can play an important role
in protecting the environment and ensuring the responsible management of natural
resources.

Participatory Management of Resources (PMR)

Participatory management of resources refers to a process in which stakeholders, including local
communities, government officials, and other relevant parties, actively participate in decision-
making and management of resources such as land, water, and forests. This approach is based on the
idea that those who are most affected by the use and management of resources should have a voice
in how they are used and managed.

The goal of participatory management is to ensure that resources are managed in a sustainable and
equitable manner that benefits both local communities and the larger society. It is believed that this
approach can lead to better decision-making, more efficient use of resources, and improved social
and economic outcomes for local communities.

Participatory management can take many forms, such as community-based resource management,
public-private partnerships, and co-management agreements. Some of the key elements of
participatory management include:

e Involving local communities and other stakeholders in the planning and decision-making
process.

¢ Building capacity of local communities and other stakeholders to manage resources.

Ensuring that local communities and other stakeholders have access to information and

resources.

Establishing clear roles and responsibilities for all stakeholders.

Monitoring and evaluating the effectiveness of resource management.

Encouraging the involvement of all stakeholders in the resource management process.

Building trust and collaboration among all stakeholders

It's important to note that participatory management of resources is not a one-size-fits-all approach,
and it requires a thorough understanding of the local context and the needs of the different
stakeholders involved.

The United Nations (UN) defines participatory management of resources as an approach that
"involves the active participation of stakeholders, particularly local communities, in decision-making
and management of natural resources, such as land, water, and forests." The UN emphasizes that
participatory management is based on the principle that those who are most affected by the use and
management of resources should have a voice in how they are used and managed.



According to the UN, participatory management of resources is a key aspect of sustainable
development and can lead to improved social and economic outcomes for local communities, as well
as more efficient use of resources. The UN also notes that participatory management can take many
forms, such as community-based resource management, public-private partnerships, and co-
management agreements.

The UN has established various programs and initiatives to support participatory management of
resources. For example, the UN Development Programme (UNDP) provides technical assistance and
support to countries to help them develop and implement participatory resource management
strategies and policies. Additionally, the UN Environment Programme (UNEP) works to promote
sustainable land and forest management through participatory approaches.

It's important to note that the UN recognizes that there are challenges to successful participatory
management, such as the need for effective communication and collaboration among stakeholders,
and the need for appropriate legal and institutional frameworks.

Importance of Participatory Management of Resources (PMR)
Participatory management of resources is considered important for several reasons. Here are a few
examples of the importance of participatory management of resources with data:

a) Improving local livelihoods: Participatory management of resources can help to improve the
livelihoods of local communities by ensuring that resources are managed in a sustainable and
equitable manner. For example, according to the United Nations Development Programme
(UNDP), community-based resource management programs have been successful in
improving the livelihoods of local communities in many countries, such as Nepal, where local
communities have been able to increase their income and access to resources through
participatory management of forests.

b) Increased sustainability: Participatory management of resources can help to ensure that
resources are managed in a sustainable manner, which can help to preserve them for future
generations. For example, according to the United Nations Environment Programme (UNEP),
participatory management of resources in Costa Rica has helped to increase the sustainability
of the country's forests and protected areas, which has helped to preserve biodiversity and
mitigate the impacts of climate change.

c) Reduced conflicts: Participatory management of resources can help to reduce conflicts over
resources by ensuring that all stakeholders have a voice in how resources are used and
managed. For example, according to the International Union for Conservation of Nature
(IUCN), participatory management of resources in Tanzania has helped to reduce conflicts
between local communities and wildlife, which has helped to improve the conservation of
wildlife and the livelihoods of local communities.

d) Improved governance: Participatory management of resources can help to improve
governance by ensuring that decision-making is more transparent, inclusive, and
accountable. For example, according to the World Bank, participatory management of
resources in Ethiopia has helped to improve governance by involving local communities in
decision-making, which has helped to reduce corruption and increase transparency.

e) Reducing poverty: Participatory management of resources can help to reduce poverty by
ensuring that local communities have access to and benefit from the use of resources. For
example, a study by the International Food Policy Research Institute found that community-
based natural resource management in sub-Saharan Africa led to an increase in income and
food security for local households.

f) Building trust and collaboration: Participatory management of resources can help to build
trust and collaboration among stakeholders by involving them in the decision-making and
management process. This can lead to better communication and understanding among
stakeholders and can also help to ensure that resources are managed in a fair and equitable
manner.



g) Empowering local communities: Participatory management empowers local communities by
giving them a voice in decision-making and management of resources, which can help to
ensure that their needs and perspectives are taken into account. For example, a study by the
International Institute for Environment and Development found that community-based
natural resource management in Ethiopia led to increased empowerment of local
communities and improved livelihoods.

h) Increasing efficiency: Participatory management can increase the efficiency of resource use
by involving local communities and other stakeholders in decision-making and management.
For example, a study by the International Water Management Institute found that involving
local communities in irrigation management in India led to a 20% increase in water use
efficiency.

i) Improving resource management: Participatory management of resources can lead to better
decision-making and more efficient use of resources, as local communities and other
stakeholders have a say in how resources are used and managed. For example, a study by the
International Union for Conservation of Nature (IUCN) found that community-based natural
resource management in Africa led to an average of 29% increase in resource productivity.

Participatory Resource Management in Nepal
Participatory management of resources is a key aspect of sustainable development in Nepal, and has
been implemented in various forms, such as community-based resource management, public-private
partnerships, and co-management agreements. Here are a few examples of participatory
management of resources in Nepal with data:

a) Community Forest User Groups (CFUGs): CFUGs are a form of community-based natural
resource management in which local communities take the lead in managing and protecting
forests. According to the Nepal Forest Report, there are over 40,000 CFUGs in Nepal, covering
2.5 million hectares of forest. The CFUGs have been successful in improving local livelihoods
and reducing deforestation.

b) Community-Based Flood and Glacial Lake Outburst Risk Management (CBFGORM): CBFGORM
is a participatory approach that engages local communities in the management of flood and
glacial lake outburst risks. According to the International Centre for Integrated Mountain
Development (ICIMOD), CBFGORM has been successful in reducing the risk of natural
disasters in Nepal and improving community resilience.

c) Community-Based Tourism (CBT): CBT is a form of participatory management that engages
local communities in the management of tourism. According to the Nepal Tourism Board, CBT
has been successful in improving local livelihoods and promoting sustainable tourism in
Nepal.

d) Community-Based Forest Management (CBFM): CBFM is a form of participatory management
that engages local communities in the management of forests. According to the Forest
Conservation and Management Project, CBFM has been successful in improving forest health
and reducing deforestation in Nepal.

These are just a few examples of participatory management of resources in Nepal. These approaches
have been proven to be effective in improving local livelihoods, reducing poverty, and promoting
sustainable development.

Rhetoric and Realities of Participation in Participatory Management of Resources

Rhetoric refers to the language and persuasive techniques used to promote an idea or concept. In the
context of participatory management of resources, rhetoric may be used to describe the benefits and
advantages of involving community members and stakeholders in decision-making processes. For
example, rhetoric may highlight the potential for increased ownership, accountability, and
sustainability when local people are involved in managing resources.

Reality, on the other hand, refers to the actual situation or state of affairs. In the context of
participatory management of resources, reality may be different from the rhetoric, as there may be



challenges and obstacles to effective participation. For example, there may be a lack of resources or
capacity to engage community members effectively, or power imbalances that make it difficult for
certain groups to have their voices heard.

Rhetoric of Participation in Participatory management of Resources

The rhetoric of participation in participatory management of resources often emphasizes the
potential benefits of involving community members and stakeholders in decision-making processes.
Here are some of the major arguments in the rhetoric of participatory management of resources:

1. Empowerment of Local Communities: Participatory management of resources is often
promoted as a way to empower local communities and provide them with a voice in decisions
about the management of their resources. This argument emphasizes the importance of local
knowledge, skills, and experiences in resource management and the need to ensure that local
communities are fully involved in decision-making processes.

2. Sustainable Resource Use: Participatory management of resources is often presented as a way
to promote sustainable resource use and ensure that resources are used in a way that meets
the needs of both current and future generations. This argument emphasizes the importance
of balancing the use of resources with their protection and preservation, and recognizes that
local communities are often best placed to ensure this balance.

3. Improved Livelihoods: Participatory management of resources is often promoted as a way to
improve the livelihoods of local communities by providing them with access to resources and
generating new income streams. This argument emphasizes the importance of linking
resource management to broader economic and social development objectives, and
recognizes the role that resource management can play in reducing poverty and improving
the well-being of local communities.

4. Enhanced Democracy: Participatory management of resources is often presented as a way to
enhance democracy by giving local communities a voice in decisions about the management
of their resources. This argument emphasizes the importance of accountability, transparency,
and citizen participation in decision-making processes, and recognizes the role that resource
management can play in strengthening democratic institutions and promoting good
governance.

5. Increased accountability: Participatory management is often presented as a way to increase
accountability in resource management. By involving local communities in decision-making,
itis believed that they will be more likely to hold decision-makers accountable for the impacts
of resource use on their lives and the environment.

6. Enhanced economic benefits: Participatory management is often presented as a way to
enhance economic benefits from resource use. By involving local communities in decision-
making, it is believed that they will be more likely to support resource use that benefits their
livelihoods and the local economy.

7. Increased Social Capital: Participatory management of resources is also argued to increase
social capital, which refers to the networks, norms, and trust that facilitate cooperation
between individuals. This is seen as a way to promote collaboration and reduce conflict
between different groups over natural resources.

8. Better Alignment with Local Contexts: Participatory management of resources is argued to be
better aligned with local contexts and conditions, as it takes into account the unique needs
and perspectives of local communities. This is seen as a way to promote sustainable resource
use that is more culturally appropriate and relevant to local people.

These arguments highlight the benefits of participatory management of resources and the
importance of involving local communities in decisions about the management of their resources.
However, as discussed in my previous response, the reality of participatory management can be
more complex, and local communities may face challenges in participating in such initiatives.

Arguments of Various authors related to the rhetoric of participation in Natural Resource
Management



e James Gibson and Richard Starnes argue that participatory management of resources can be
an effective tool to promote sustainable resource use, as it encourages local communities to
be active participants in decision-making processes. This can lead to better management
practices and the preservation of resources.

e Arun Agrawal and Clark C. Gibson argue that participatory management of resources can
enhance the legitimacy of decision-making processes, as it allows for the perspectives and
needs of local communities to be heard and incorporated into decisions about resource
management.

e Robert D. Badstuebner and Pablo A. Bose argue that participatory management of resources
can lead to increased awareness of the importance of sustainable resource use, as well as
increased stakeholder involvement in decision-making processes. This can result in better-
informed decisions and greater compliance with resource management practices.

e Balakrishna Pisupati and K. N. Prabhakar argue that participatory management of resources
can provide opportunities for local communities to benefit from natural resources, which can
increase their incentives to engage in sustainable resource use practices.

¢ Amanda Ravenhill and Wilma A. Dunlop argue that participatory management of resources
can help to ensure that the rights and needs of local communities are respected and
addressed, leading to greater social equity and fairness in decision-making processes.

e Ruth Meinzen-Dick and Seema Arora-Jonsson argue that participatory management of
resources can lead to increased understanding of the complexities and interconnections
between different stakeholder groups and resources, leading to better-informed decisions
about resource management.

Overall, the rhetoric of participation in participatory management of resources is supported by
various authors who argue that it can enhance the legitimacy and effectiveness of decision-making
processes, promote sustainability, increase stakeholder involvement, ensure social equity and lead
to better-informed decisions.

For example, proponents of participatory management may argue that involving local people in the
management of natural resources can lead to better conservation outcomes because community
members have a vested interest in the long-term sustainability of the resources they depend on. This
rhetoric is supported by data from various studies that have shown that community-based natural
resource management (CBNRM) programs can lead to improved conservation outcomes, such as
increased forest cover and biodiversity.

Another example of rhetoric in participatory management is that involving community members in
decision-making can lead to more equitable distribution of benefits and power among different
groups within a community. This rhetoric is supported by data from studies that have shown that
CBNRM programs can lead to improved livelihoods and reduced poverty among participating
communities.

Additionally, rhetoric of participation also claims that community-based management of resources
can lead to more efficient and effective management because local people have a better
understanding of the resources and the challenges they face. This rhetoric is supported by data from
studies that have shown that CBNRM programs can lead to improved resource management and
increased productivity

In summary, the rhetoric of participation in participatory management of resources emphasizes the
potential benefits of involving local people and stakeholders in decision-making and management of
resources, such as increased ownership, accountability, effectiveness, efficiency, improved social and
environmental outcomes, empowerment of marginalized groups and building trust and cooperation.



Realities of Participation in Participatory Management of Resources

The realities of participation in participatory management of resources can vary depending on the
context and the specific program or project being implemented. Here are several major arguments
related to the realities of participatory resource management:

1.

10.

Limited Local Empowerment: One argument is that, in practice, local communities may face
significant barriers to participating in resource management and that their actual level of
empowerment is limited. These barriers may include limited access to information, limited
resources, and conflicting interests with commercial or government interests.

Ineffective Resource Management: Despite the potential benefits of participatory resource
management, there may be challenges in achieving effective and sustainable resource
management in practice. This can be due to a lack of technical expertise, limited institutional
capacity, or conflicting interests between different groups.

Limited Social Capital: While participatory resource management has the potential to
increase social capital, in reality, this may not always be the case. There may be challenges in
building trust and cooperation between different groups, particularly if there is a history of
conflict or if there are differing interests at play.

Limited Economic Benefits: Despite the potential for increased economic benefits, in reality,
local communities may not always see significant improvements in their livelihoods or access
to resources. This can be due to a lack of support from the government, limited access to
markets, or conflicting interests with commercial interests.

Misalignment with Local Contexts: While participatory resource management is argued to be
better aligned with local contexts, in reality, there may be challenges in ensuring that resource
management initiatives are culturally appropriate and relevant to local communities. This can
be due to limited understanding of local perspectives and conditions, or limited engagement
with local communities.

Limited Local Participation: One argument is that local participation in resource management
initiatives is often limited, particularly for marginalized and disadvantaged communities. This
can result from a lack of information, limited access to resources, and conflicting interests
with other groups.

Conflicting Interests: Participatory resource management can result in conflicting interests
between local communities, commercial interests, and government agencies. This can
undermine the effectiveness of resource management initiatives and result in ongoing
disputes over resource use.

Limited Institutional Support: Participatory resource management requires strong
institutions to support local communities in their management efforts. However, in many
cases, such institutions are weak or lacking, making it difficult for local communities to
participate effectively.

Implementation Challenges: Participatory resource management initiatives can also be
challenged by implementation difficulties, such as the need for appropriate legal frameworks,
the need for effective monitoring and enforcement mechanisms, and the need for adequate
financial and technical support.

Resistance from Traditional Resource Management Regimes: Participatory resource
management can also face resistance from traditional resource management regimes, such as
the control of resources by elites or traditional leaders. This can make it difficult for local
communities to participate effectively in resource management initiatives.

These arguments highlight the challenges and limitations of participatory resource management in
practice, including limited local empowerment, ineffective resource management, limited social
capital, limited economic benefits, and misalignment with local contexts. Despite these challenges,
participatory resource management can still be a valuable approach, provided that appropriate
support is provided to local communities and the necessary conditions for participation are in place.



For example, one reality is that there may be a lack of resources or capacity to engage community
members effectively. Studies have shown that many CBNRM programs struggle to provide adequate
resources, such as funding and technical support, to effectively engage and empower local
communities. This can limit the ability of community members to participate fully in decision-making
and management of resources.

Another reality is that power imbalances within communities may make it difficult for certain
groups, such as women and marginalized groups, to have their voices heard and to participate fully
in decision-making. Studies have shown that gender and other social inequalities can limit the
participation and empowerment of certain groups within a community, which can undermine the
effectiveness of participatory management.

Additionally, another reality is that participation in participatory management may not be a priority
for many community members, who may have more pressing concerns such as access to basic
services, livelihoods and security. Studies have shown that participation in CBNRM programs can be
low in areas where people are dealing with poverty, lack of basic services and insecurity.

Examples of Rhetoric and Reality of Participatory Management of Resources

Here are some examples that illustrate the rhetoric and realities of participatory management of
resources:

e Community Forestry in Mexico: In the 1990s, the Mexican government introduced a policy of
participatory forestry, with the goal of involving local communities in forest management.
While the policy was praised for its emphasis on local participation, the reality was that
communities often lacked the resources and capacity to effectively manage the forests. This
demonstrates the gap between the rhetoric of participatory resource management and the
realities of implementation.

e Fishery Co-management in South Africa: In the 2000s, the South African government
introduced a policy of co-management of its fishing resources, with the goal of involving local
fishing communities in resource management. While the policy was praised for its emphasis
on local participation, the reality was that many fishing communities lacked the capacity and
resources to effectively participate in the management of the resources. This demonstrates
the challenges of effectively implementing participatory resource management policies.

e C(Carbon offset programs in Indonesia: In the 2010s, the Indonesian government introduced a
program allowing companies to offset their carbon emissions by investing in forest
conservation and management. While the program was praised for its potential to promote
sustainable resource use, the reality was that the program was often implemented without
the participation of local communities, who were not consulted about how the resources
would be managed. This demonstrates the challenges of ensuring effective local participation
in resource management programs.

These examples illustrate the challenges of effectively implementing participatory resource
management policies, and highlight the importance of ensuring that local communities have the
resources and capacity to effectively participate in the management of resources.

In conclusion, while the rhetoric of participation in participatory management of resources
emphasizes the potential benefits of involving community members and stakeholders, the reality
may reveal challenges and obstacles such as lack of resources or capacity, power imbalances, limited
understanding of participatory management, resistance from external actors, limited participation
from specific groups and limited scalability.

Common Property Regime



A common property regime in resources refers to a system in which natural resources, such as land,
water, or forests, are owned and managed jointly by a group of individuals or entities. This type of
regime is often used in rural or indigenous communities, where resources are traditionally managed
and shared collectively.

In a common property regime, resources are typically managed through a set of rules and regulations
established by the community. These rules may include restrictions on resource use, such as quotas
or limits on the amount of resources that can be extracted, as well as guidelines for conservation and
sustainable management. The community may also establish a system of governance and decision-
making to manage the resources, such as through a council or elected leaders.

Common property regimes have been shown to be effective in managing resources in a sustainable
way, as they provide a way for communities to collectively control and conserve resources, while
also allowing for the fair distribution of benefits. However, these regimes can be vulnerable to
external pressures and threats, such as from outside investors or government policies that may
undermine their authority over the resources.

Features of Common Property Regime
Features of a common property regime in natural resources typically include:

e Collective ownership: Natural resources are owned jointly by a group of individuals or
entities, such as a community or a group of co-owners.

e Shared management: Resources are managed and governed collectively by the community or
group of co-owners, through rules and regulations established by the community.

e Restrictions on resource use: Guidelines and rules may be put in place to control the use of
resources, such as quotas, limits on the amount of resources that can be extracted, or
restrictions on certain types of resource use.

e Sustainable resource management: The goal is to manage natural resources in a sustainable
way, through conservation and sustainable use practices.

e Fair distribution of benefits: The benefits of natural resources are shared among the
community or group of co-owners, rather than concentrated in the hands of a few individuals
or entities.

e Community empowerment: Common property regimes give communities control over their
natural resources and the ability to make decisions about how those resources are used and
managed.

e Adaptability: Common property regimes can be adapted to changing conditions, such as
population growth or climate change, to ensure sustainable resource management over time.

e Traditional knowledge: Common property regimes can help preserve traditional knowledge
and practices related to natural resource management and conservation.

e Local governance: Common property regimes may have a system of governance and decision-
making that is managed and run by the local community.

e Resilience to external pressures: Common property regimes can provide a framework for a
community to resist outside pressures and threats, such as from outside investors or
government policies, to protect their resources.

Importance of Common Property Regime
i.  Sustainable resource management: A common property regime allows a community to
collectively manage and conserve natural resources, promoting sustainable use and
preservation.
ii.  Fair distribution of benefits: In a common property regime, the benefits of natural resources
are shared among the community, rather than concentrated in the hands of a few individuals
or entities.



iii. =~ Community empowerment: A common property regime gives a community control over their
natural resources, and the ability to make decisions about how those resources are used and
managed.

iv.  Resilience to external pressures: A common property regime can provide a framework for a
community to resist outside pressures and threats, such as from outside investors or
government policies, to protect their resources.

v.  Promotion of traditional knowledge: Common property regimes can help preserve traditional
knowledge and practices related to natural resource management and conservation.

vi.  Reduced conflicts over resources: In a common property regime, rules and regulations are
established to govern the use of resources, reducing the likelihood of conflicts over resource
access and use.

vii.  Adaptability: Common property regimes can be adapted to changing conditions, such as
population growth or climate change, to ensure sustainable resource management over time

Disadvantage of Common Property Regime

i.  Difficulty in enforcing rules: Enforcing rules and regulations within a common property
regime can be difficult, especially if there are disagreements within the community or if
outside actors are involved.

ii.  Free riding: Some individuals or groups within the community may not contribute to the
management and maintenance of resources, but still benefit from them. This is known as the
"free rider problem" and it can be difficult to address within a common property regime.

iii.  Limited access to resources: In some cases, a common property regime may restrict access to
resources, preventing some members of the community from using them. This can be
particularly problematic for marginalized groups or those with limited economic means.

iv.  Lack of incentives for resource conservation: In some cases, common property regimes may
not provide adequate incentives for resource conservation, leading to overuse or degradation
of resources over time.

v.  Vulnerability to outside pressures: Common property regimes can be vulnerable to outside
pressures, such as from outside investors or government policies that may undermine the
community's authority over their resources.

vi. Lack of technical expertise: Common property regimes may lack the technical expertise
needed to effectively manage and conserve natural resources, leading to ineffective
management.

vii.  Limited scalability: Common property regimes may work well at a local level, but may not be
able to scale up to manage resources at a larger regional or national level.

Common Property Regime in the Context of Nepal

In Nepal, common property regimes have traditionally been used to manage natural resources,
particularly in rural and indigenous communities. These regimes are often rooted in traditional
practices and customs, and involve the collective management of resources such as land, water,
forests, and grazing areas.

The government of Nepal recognizes the importance of common property regimes in natural
resource management and has implemented policies and programs to support them. For example,
the Forest Act of 1993 and the Community Forest User Groups (CFUGs) program established in the
late 1990s, aimed to devolve the management of community forests to the local level, giving
communities the authority to manage and use the forest resources.

However, the effectiveness of these policies and programs has been mixed. Common property
regimes have been challenged by outside pressures, such as from commercial logging, agriculture,
and urbanization. Furthermore, the government's lack of capacity and political will to support these
regimes, has led to a lack of resources and technical expertise to effectively manage and conserve
natural resources.



Despite these challenges, common property regimes in Nepal have been shown to be successful in
some cases, particularly in the management of community forests and grazing lands. By giving
communities control over their natural resources, these regimes have promoted sustainable
resource management, reduced conflicts over resources, and provided economic and social benefits
to communities.

Collective Action

Collective action refers to the coordinated efforts of a group of individuals or organizations to achieve
a common goal or address a shared problem. In the context of natural resources, collective action
refers to the coordinated efforts of a community or group of stakeholders to manage and conserve
resources in a sustainable way.

Collective action can take many forms, including:

e Community-based resource management: Communities can come together to collectively
manage and conserve natural resources, such as through the establishment of common
property regimes or community-based organizations.

e Collaborative decision-making: Stakeholders can work together to make decisions about the
management and use of natural resources, through mechanisms such as collaborative
resource management or stakeholder engagement.

e Collective advocacy: Groups can come together to advocate for policies and regulations that
promote sustainable resource management and conservation.

Collective action can also be achieved through partnerships, such as between communities,
government agencies, non-governmental organizations, and the private sector.

Collective action can be an effective way to manage natural resources in a sustainable way, by
promoting cooperation and coordination among stakeholders, and by ensuring that the benefits and
costs of resource use are shared fairly. Collective action can also help to reduce conflicts over
resources, and to build resilience to external pressures and threats.

However, collective action can also be challenging, as it requires a high degree of cooperation, trust,
and commitment among stakeholders. It also requires a clear understanding of the shared goals and
objectives, and the potential benefits and costs associated with collective action.

Importance of Collective Action

Collective action is important in natural resources because it allows a group of individuals or
organizations to work together to achieve a common goal or address a shared problem. Collective
action can be a powerful tool for promoting sustainable resource management and conservation.
Here are some examples:

i. Community-based resource management: In many rural and indigenous communities,
collective action is used to manage natural resources through common property regimes. An
example of this is the community forest management in Nepal, where local communities have
been granted the right to manage and use the forest resources.

ii.  Collaborative decision-making: Collective action can also be used to involve stakeholders in
decision-making processes related to natural resources. An example of this is the
collaborative management of marine protected areas, where a group of stakeholders,
including government agencies, non-governmental organizations, and local communities,
work together to manage and conserve marine resources.

iii.  Collective advocacy: Collective action can also be used to advocate for policies and regulations
that promote sustainable resource management and conservation. An example of this is the
campaign to phase out fossil fuels, where a group of organizations and individuals come
together to advocate for policies to transition to renewable energy sources.
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Partnership: Collective action can also be achieved through partnerships, such as between
communities, government agencies, non-governmental organizations, and the private sector.
An example of this is the partnership between local communities, government and private
sector in sustainable tourism development, that helps to conserve natural resources, promote
sustainable livelihoods and improve the well-being of local communities.

Promoting sustainable resource management: Collective action allows a community or group
of stakeholders to coordinate their efforts to manage and conserve natural resources in a
sustainable way. For example, a community-based organization made up of local farmers and
fishers may work together to establish sustainable fishing practices and protect local fish
stocks.

Reducing conflicts over resources: Collective action can help reduce conflicts over the use and
access to natural resources by promoting cooperation and coordination among stakeholders.
For example, a group of farmers and ranchers in a shared watershed may work together to
develop a collaborative water management plan to ensure that the water is used sustainably
and that everyone has access to the water they need.

Building resilience to external pressures: Collective action can help communities and
stakeholders to build resilience to external pressures and threats, such as from outside
investors or government policies. For example, a community forest user group may work
together to resist commercial logging and protect their community forest.

Facilitating collective decision-making: Collective action can help facilitate collective
decision-making and ensure that the views and needs of all stakeholders are taken into
account. For example, a group of stakeholders in a shared watershed may work together to
develop a collaborative management plan that takes into account the needs of farmers,
ranchers, and the environment.

Providing economic benefits: Collective action can provide economic benefits to communities
and stakeholders by promoting sustainable resource management and fair distribution of
benefits. For example, a group of local fisherman may work together to establish a cooperative
to manage and market their fish.

Addressing global challenges: Collective action can help address global challenges, such as
climate change, by promoting sustainable resource management and conservation, as well as
by reducing carbon emissions.

Protecting biodiversity: Collective action can help protect biodiversity by promoting
conservation and sustainable use of natural resources. For example, a group of conservation
organizations may work together to establish a protected area and manage it sustainably.

Collective action is important in natural resources because it promotes cooperation and coordination
among stakeholders, and ensures that the benefits and costs of resource use are shared fairly. It can
also help to reduce conflicts over resources, and to build resilience to external pressures and threats.

Game Theory

Game theory is a branch of mathematics that studies decision-making in situations of strategic
interaction. In the context of natural resources, game theory can be used to analyze the behavior of
different stakeholders in a shared resource system and to understand how the strategic decisions of
these stakeholders can affect the overall outcome of the system.

Examples of how game theory can be applied to natural resources include:

Analyzing resource extraction: Game theory can be used to analyze the behavior of firms or
individuals in a shared resource system, such as a fishery, and to understand how their
decisions to extract resources can affect the overall health of the fishery.

Managing common-pool resources: Game theory can be used to analyze the behavior of
stakeholders in a common-pool resource system, such as a shared watershed, and to
understand how their decisions can affect the overall sustainability of the resource.



e Analyzing conservation efforts: Game theory can be used to analyze the behavior of
stakeholders in a shared resource system, such as a wildlife habitat, and to understand how
their decisions to conserve or exploit the resource can affect the overall health of the habitat.

e Understanding the impact of policy: Game theory can be used to analyze the impact of
different policy options, such as regulations or incentives, on the behavior of stakeholders in
a shared resource system.

Game theory can be a useful tool for understanding the strategic interactions between stakeholders
in a shared resource system and for designing policies and management strategies that can promote
sustainable resource management. However, it's important to note that game theory is a theoretical
framework and the results of a game theory analysis may not always match the real-world scenario,
as it also depends on the assumptions made.

Ecofeminism

Ecofeminism is a social and political movement that seeks to address the intersection of
environmental issues and the oppression of women. Ecofeminists argue that the exploitation and
degradation of the natural environment is intimately connected to the oppression of women and
other marginalized groups.

Ecofeminism emerged in the 1970s and has developed through several different branches, but some
common themes that are present in most of them are:

e The connection between the domination of nature and the oppression of women:
Ecofeminists argue that the patriarchal social and economic systems that have led to the
exploitation and degradation of the natural environment are also responsible for the
oppression of women and other marginalized groups.

e The importance of women's knowledge and experiences: Ecofeminists argue that women's
traditional knowledge and experiences, such as their role as caretakers and stewards of the
land, should be recognized and valued in environmental decision-making.

e The need for an holistic approach: Ecofeminists argue that environmental problems cannot
be solved in isolation, but rather require an holistic approach that addresses the
interconnectedness of social, economic, and ecological issues.

e The need for social justice and gender equality: Ecofeminists argue that in order to address
environmental issues, we must also address the social and economic inequalities that
contribute to environmental degradation.

Ecofeminism has been influential in raising awareness about the intersection of environmental
issues and the oppression of women, and in promoting the participation of women and other
marginalized groups in environmental decision-making. However, it's important to note that
ecofeminism is not a monolithic movement, and there are different perspectives and criticisms
within it

The Prisoner’s Dilemma

The prisoner's dilemma is a classic game theory scenario that can be used to analyze decision-making
in situations where individuals or groups must choose between cooperating or competing with one
another. In game theory, the prisoner’s dilemma explores the conditions under which fundamentally
selfish actors will spontaneously cooperate. This cooperation is based on a hypothetical situation
where the police are interrogating two prisoners for a crime for which they are both suspected. These
prisoners are kept in separate cells. Each prisoner is asked to confess and implicate the other, and
given the options:

» if they both keep quiet, they will each get 1 year in prison on some lesser charge;



» if both confess, they will each get 4 years in prison (i.e. a reduced sentence for helping the
police);

» if only one confesses and the other keeps quiet, the one who talks gets off free (for helping the
police and because there is no evidence against him) while the one who stays quiet gets the
full sentence of 5 years in prison (for being guilty and not helping the police).

The dilemma is that each prisoner cannot make the best decision for himself without knowing what
his accomplice will do. If prisoner A confesses, he will be better off than if he keeps quiet, no matter
what prisoner B does (if B confesses, A gets 4 years if he also confesses but 5 if he keeps quiet; if B
keeps quiet, A gets off free if he confesses but 1 year if he keeps quiet). But if both prisoners think
like this and so both confess, they will both be worse off than if they both keep quiet (i.e. they will get
4 years by both confessing, and only 1 year by both keeping quiet).

In the context of natural resources, the prisoner's dilemma can be used to analyze the behavior of
stakeholders who are interacting in a shared resource system.

In the case of natural resources, the prisoner's dilemma can be applied to analyze the behavior of
firms, individuals or communities that use or manage a shared resource, and how their decision to
cooperate or compete will affect the overall sustainability of the resource.

Here's an example of how the prisoner's dilemma can be applied to the management of a shared
fishery:

In a shared fishery, there are two options for the fishers: to cooperate by limiting their catch and
conserving the fish stock, or to compete by catching as many fish as possible.

e Ifall fishers cooperate, the fish stock will be conserved and the fishery will be sustainable in
the long-term.

e [Ifall fishers compete, the fish stock will be depleted and the fishery will collapse.

e If some fishers cooperate and others compete, the fishers who cooperate will be at a
disadvantage, as they will have limited their catch while others will have caught more fish.

If the assumptions of the prisoner’s dilemma would apply to NRM issues, it could be used to analyse
whether or not users of common resources (e.g. grazing land or water) will cooperate in restraining
their use of the resource (to limits required to sustain it). The 4 possibilities are:

Everyone follows the rules and limits their use of the resource - everybody gets something.

¢ Noone follows the rules and everyone exploits the resource as much as they can - the resource
is degraded, and everyone gets very little.

e Anindividual does not restrain his/her use while everyone else abides by the rules and limits
their own use - the individual maximises his/her benefit from the resource, which is kept in
good condition by everyone else’s restraint.

e Theindividual follows the rule, but nobody else does - when the individual gets even less than
he/she would if nobody followed the rules; i.e. he/she is a “sucker”.

The rationale of the prisoner’s dilemma would imply that the second alternative would prevail, as all
stakeholders would try to maximise their own benefit in the short term, and avoid being a “sucker”;
but in the long term the resource would be degraded. The implication would be that the group would
need either coercion from outside (to enforce the rules), or change the tenure to a private property
regime.

The most important criticism of applying the prisoner’s dilemma game to explain human behaviour
in NRM is that the game is non-communicative and non-dynamic: each player has only two options
and each player makes his decision in ignorance of the other’s decision. This leads to speculation
and, eventually suspicion. In NRM, people can have more than two options; they can also



communicate and adjust their decision according to what they observe from others’ behaviour.
There are communication channels and coordination mechanisms that allow build-up of trust
between the “players” and regulation of behaviour. These mechanisms avoid the need of coercion
from outside or changing to a private property regime that may reduce the benefits of the resource
to the group as a whole. This dimension of social learning is ignored in the game. In NRM, the
situation is more complex as there are more players, with different levels of power, and more options
than just cooperating or not cooperating. Processes of communication are therefore an important
component of formal or informal cooperation.

In this scenario, the prisoner's dilemma highlights the challenges of managing a shared resource, and
the importance of cooperation in order to achieve a sustainable outcome. However, in reality, it's not
that simple, as the decision to cooperate or compete may be influenced by many factors such as the
legal and institutional frameworks, the cultural and social norms, and the economic incentives.

Arguments related to Prisoner’s Dilemma:

e Garrett Hardin's tragedy of the commons: Garrett Hardin argues that the prisoner's dilemma
is a central problem in the management of natural resources. He believes that individuals
acting in their own self-interest will over-use resources, leading to a tragedy of the commons
where resources become depleted and the environment is degraded.

e John Nash’s theory of cooperative behavior: John Nash argues that the prisoner's dilemma is
a problem in the management of natural resources because individuals are incentivized to act
in their own self-interest. He believes that cooperative behavior can be encouraged through
the use of repeated interactions and the development of trust.

e Elinor Ostrom’s theory of common pool resources: Elinor Ostrom argues that the prisoner's
dilemma can be overcome in the management of natural resources through the development
of institutions that enforce cooperative behavior. She believes that individuals are more likely
to contribute to the management of natural resources when they believe that others will also
contribute and that their own efforts will not be wasted.

e Robert Axelrod’s theory of evolution of cooperation: Robert Axelrod argues that the
prisoner's dilemma can be overcome in the management of natural resources through the
evolution of cooperative behavior. He believes that cooperation can evolve through repeated
interactions and the development of trust, leading to better management of natural resources.

¢ James Buchanan’s theory of public goods: James Buchanan argues that the prisoner's dilemma
is a major problem in the management of natural resources because individuals are unlikely
to contribute to the management of these resources unless they believe that they will receive
benefits that are proportional to their contributions. He believes that the provision of public
goods can only be prevented through the use of coercion or other forms of enforcement.

Free Riding Theory

Free riding theory is a concept that is often used in the context of collective action and common-pool
resources. It refers to the phenomenon in which some individuals or groups do not contribute to the
management and maintenance of a shared resource, but still benefit from it. This can lead to overuse
and degradation of the resource, and undermine the ability of the community or group to manage
the resource sustainably.

Free riding is a concept that is widely used in different fields, such as economics, political science,
and environmental management. The definition of free riding varies depending on the context and
the author. Some of the definitions of free riding are:

e According to the Encyclopedia of Environmental Ethics and Philosophy, free riding is "the
refusal to contribute to a collective effort while still enjoying the benefits of that effort.”



e According to the book "The Tragedy of the Commons" by Garrett Hardin, free riding refers to
"the tendency of individuals to consume a common resource without making a corresponding
contribution to its maintenance."

e According to the "Handbook of Environmental Economics" the concept is defined as "the
failure of some individuals to contribute to the provision of a public good, while still enjoying
the benefits provided by others."

e The World Bank defines free riding as "the act of not contributing to a common effort while
still enjoying the benefits of that effort."

e According to the United Nations Framework Convention on Climate Change, free riding refers
to "the failure of some countries to reduce their greenhouse gas emissions while still enjoying
the benefits of the reduction efforts of others."

e According to the International Union for Conservation of Nature, free riding refers to "the
failure of some individuals or groups to contribute to the management and maintenance of a
shared resource while still benefiting from it."

Free riding can occur in a variety of situations, such as:

e Public goods: When it comes to public goods, free riding refers to the fact that individuals can
benefit from the good without having to pay for it or contribute to its provision. For example,
an individual might enjoy the benefits of a public park but not contribute to its maintenance.

e Collective action: In the context of collective action, free riding refers to the fact that some
individuals or groups may not participate in the management and maintenance of a shared
resource, but still benefit from it. For example, a group of farmers may work together to
maintain a shared irrigation system, but some farmers may not contribute to the maintenance
but still use the water.

e Common-pool resources: In the context of common-pool resources, free riding refers to the
fact that some individuals or groups may extract resources without contributing to the
management and maintenance of the resource. For example, a group of fisherman may work
together to maintain a shared fishery, but some fisherman may not contribute to the
management but still catch fish.

Free riding can be a significant challenge in the management of shared resources, as it can undermine
the ability of a community or group to manage the resource sustainably. Strategies to address free
riding include creating incentives for cooperation, implementing regulations, and designing
institutions that can enforce cooperation.

Examples of Free Riding Theory in the Context of Nepal
An example of free riding in the context of Nepal could be found in the management of community
forests.

In Nepal, the government has implemented the Community Forest User Groups (CFUGs) program,
which aims to devolve the management of community forests to the local level. Under the program,
communities are given the authority to manage and use the forest resources, and are responsible for
the conservation and sustainable management of the forest.

However, in some cases, some members of the community may not contribute to the management
and maintenance of the forest but still benefit from the resources. For example, some individuals
may still extract timber or graze their livestock in the forest without contributing to the maintenance
of the forest or paying for the use of the resources.

This free riding can undermine the ability of the community to manage the forest sustainably and
can lead to overuse and degradation of the forest resources. It can also create conflicts among
community members and lead to mistrust and lack of cooperation.



To address this problem, Community Forest User Groups may implement rules and regulations, such
as quotas on resource use or fees for resource extraction. They may also establish mechanisms for
monitoring and enforcing compliance with these rules and regulations. Additionally, they may also
create incentives for community members who contribute to the management and maintenance of
the forest, such as by providing them with a share of the benefits generated by the forest.

Arguments of Various Authors related to Free Riding Theory

Mancur Olson’s theory of free riding: Mancur Olson argues that free riding is a major problem
in collective action and that individuals are more likely to free ride when the benefits of
collective action are diffuse and widely shared. He believes that larger groups face a greater
problem with free riding and that smaller groups are more likely to take collective action to
achieve common goals.

Elinor Ostrom’s theory of collective action: Elinor Ostrom believes that free riding can be
prevented if individuals have a sense of community and social norms that encourage
cooperation. She argues that people are more likely to contribute to collective action when
they believe that others will also contribute and that their own efforts will not be wasted.
Robert Axelrod’s theory of cooperative behavior: Robert Axelrod argues that cooperative
behavior can be encouraged through the use of repeated interactions and the development of
trust. He believes that individuals are more likely to contribute to collective action when they
have repeated interactions with others in the group and when they feel that their
contributions will not be taken advantage of by others.

James Buchanan’s theory of public goods: James Buchanan argues that free riding is a major
problem in the provision of public goods and that it can only be prevented through the use of
coercion or other forms of enforcement. He believes that individuals are unlikely to contribute
to the provision of public goods unless they believe that they will receive benefits that are
proportional to their contributions.

Tyler Cowen’s theory of market failure: Tyler Cowen argues that free riding is a major
problem in the provision of public goods and that it can only be prevented through the use of
markets. He believes that markets can provide incentives for individuals to contribute to the
provision of public goods and that they can also be used to reduce the free riding problem.

Consequences of Free Riding Theory

The consequences of free riding can be significant, and can affect both the shared resource and the
individuals or groups that are using or managing the resource. Some examples of the consequences
include:

.

il.

iil.

iv.

Resource depletion: Free riding can lead to overuse and degradation of the shared resource,
as individuals or groups may extract resources without contributing to the management and
maintenance of the resource. This can lead to resource depletion and a decline in the quality
or quantity of the resource. For example, in a shared fishery, if some fisherman are free riding
and catching more fish than the regulations allow, it can lead to overfishing and depletion of
fish stock.

Reduced incentives for cooperation: Free riding can reduce the incentives for individuals or
groups to cooperate and contribute to the management and maintenance of the shared
resource. For example, if some community members are free riding and not contributing to
the management of the community forest, other members may become less inclined to
contribute as well.

Conflict and mistrust: Free riding can lead to conflicts among individuals or groups and can
create mistrust among members of a community or group. For example, if some farmers are
free riding and not contributing to the maintenance of a shared irrigation system, other
farmers may become resentful and less inclined to cooperate.

Reduced sustainability: Free riding can undermine the ability of a community or group to
manage the shared resource sustainably. For example, if some individuals are free riding and
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not contributing to the management of a shared water source, it can lead to the depletion of
the water and affect the sustainability of the resource.

Reduced benefits: Free riding can lead to reduced benefits for individuals or groups, as the
shared resource may become depleted or degraded. For example, if some fisherman are free
riding and catching more fish than the regulations allow, it can lead to reduced catch for all
the fisherman and reduced benefits for everyone.

Inefficiency: Free riding can lead to inefficiency in the management of a shared resource, as
those who do not contribute to the management and maintenance of the resource may not
have an incentive to use the resource sustainably.

Inequity in the distribution of benefits: Free riding can lead to an inequity in the distribution
of benefits, as some individuals or groups may not contribute to the management of a shared
resource but still benefit from it. For example, if some individuals or groups extract resources
from a common-pool resource without contributing to its management, they may benefit
more than those who do contribute to the management.

Failure in achieving shared goals: Free riding can lead to a failure in achieving shared goals of
managing a resource sustainably and efficiently.

Undermining the effectiveness of management plans: Free riding can undermine the
effectiveness of management plans, such as those developed by Community Forest User
Groups, by reducing the participation and cooperation of community members to manage and
conserve the resources.

Unit Five: Natural Resources Management and Implications on Development

Needs and Applications of Resources

Resources are essential for human survival and well-being, and they are used in various ways to meet
different needs. The needs and application of resources can be broadly categorized into three main
areas: basic needs, economic development, and environmental protection.
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Basic needs: Resources are used to meet basic human needs such as food, shelter, and
clothing. For example, land is used for agriculture to produce food, while timber and other
building materials are used to construct homes. Data shows that in developing countries, the
majority of the population relies on natural resources for their livelihoods, including
agriculture, forestry, and fishing.

Economic development: Resources are also used to support economic development, such as
through the extraction of minerals and fossil fuels, and the generation of electricity. For
example, coal and natural gas are used to generate electricity, while oil and gas are used for
transportation. Data shows that the mining and quarrying sector accounts for a significant
share of GDP in many countries, such as Australia, Canada and Chile.

Environmental protection: Resources are also used to protect the environment, such as
through the conservation of biodiversity and the management of wetlands and forests. For
example, protected areas are established to conserve endangered species and habitats, while
reforestation projects are undertaken to combat climate change and soil erosion. Data shows
that the total area of protected areas worldwide has increased in recent years, reaching 15.7%
of the Earth's land area in 2020.

Production: Resources are used to produce goods and services, such as agricultural land to
grow crops, water for irrigation, and fossil fuels to power factories.

Consumption: Resources are used for personal consumption, such as for food, clothing, and
shelter.

Environmental services: Resources can be used to provide environmental services, such as
forests that provide habitat for wildlife and help regulate the Earth's climate.

Social and cultural services: Resources can be used to provide social and cultural services,
such as parks and other public spaces that provide opportunities for recreation and social
interaction.



It is important to note that the use of resources can have both positive and negative impacts on
human well-being and the environment. It is therefore important to manage resources in a
sustainable way, taking into account the needs of current and future generations.

Examples of resource use and data are:

a) Energy: Resources such as oil, natural gas, and coal are used to generate electricity and power
transportation. Data from the International Energy Agency shows that in 2020, oil and natural
gas accounted for around 54% of the world's primary energy consumption, while coal
accounted for around 27%.

b) Agriculture: Resources such as land, water, and fertilizer are used to grow crops and raise
livestock. According to the Food and Agriculture Organization of the United Nations, the
world's population is projected to reach nearly 10 billion by 2050, and food production will
need to increase by around 70% to meet the growing demand.

c) Water: Resources such as fresh water and groundwater are used for drinking, irrigation, and
industrial processes. According to the United Nations, over 2 billion people live in areas of
water scarcity, and by 2025, half of the world's population will be living in areas of high water
stress.

d) Minerals and metals: Resources such as iron ore, copper, and gold are used in the
manufacturing of various products such as construction materials, electronics and
automobiles. According to the United States Geological Survey, in 2019, the total production
of iron ore was around 2.2 billion metric tons worldwide.

e) Forests: Resources such as timber and non-timber forest products are used for construction
materials, paper and other products. The World Bank estimates that around 1.6 billion people,
including more than 2,000 indigenous cultures, depend on forests for their livelihoods.

Conservation and Ethics of Development

Conservation and ethics of development are two related but distinct concepts that are often
considered together in discussions about sustainable development.

Conservation refers to the protection and management of natural resources and the natural
environment. It involves taking steps to ensure that natural resources are used sustainably, so that
they can continue to provide benefits to current and future generations. This can include activities
such as protecting endangered species, preserving natural habitats, and managing resources such as
forests and fisheries in a sustainable way.

Ethics of development refers to the moral principles that should guide development activities. It
involves considering the social and environmental impacts of development and ensuring that
development is equitable and sustainable. This can include activities such as promoting gender
equality, protecting human rights, and ensuring that the benefits of development are distributed
fairly among all members of society.

Both conservation and ethics of development are important for ensuring that development is
sustainable in the long-term. Conservation helps to ensure that the natural resources on which
development depends are protected and managed sustainably, while ethics of development helps to
ensure that development is equitable and respects the rights and well-being of all members of
society. Together, these two concepts help to ensure that development meets the needs of current
generations without compromising the ability of future generations to meet their own needs.

However, it's important to note that these two concepts are not always in harmony, as the needs and
perspectives of conservation and development are not always aligned. For example, conservation
may require restrictions on development activities, such as limiting logging in a protected area, while
development may require the exploitation of resources, such as building a dam in a protected area.
Therefore, it's important to balance the needs of conservation and development and to find a way to



reconcile the two, by considering the trade-offs and looking for solutions that can meet the needs of
both.

Examples of Conservation and Ethics of Development
Here are a few examples of how conservation and ethics of development can be applied in practice:

1. Conservation:

e Establishing protected areas such as national parks or wilderness areas where logging,
mining, and other activities are restricted to preserve natural habitats and biodiversity

e Implementing sustainable forestry practices, such as selective logging and reforestation, to
manage forests in a way that preserves their ecological value while still allowing for the
extraction of resources

e Implementing catch limits and seasonal closures in fisheries to protect fish stocks and ensure
the long-term sustainability of the fishery
Ethics of Development:

¢ Implementing fair trade policies to ensure that the benefits of development are distributed
equitably among all members of society, particularly marginalized groups such as indigenous
people and women

e Investing in renewable energy sources, such as solar and wind power, to reduce dependence
on fossil fuels and mitigate the impact of development on the environment

e Incorporating social and environmental impact assessments into development projects to
ensure that they do not cause harm to local communities or the environment
Combining conservation and ethics of development:

e Community-based natural resource management which involves local communities in the
decision-making process for the management and use of natural resources. This approach can
ensure that the conservation of resources is done in an equitable and sustainable way, and
that the benefits of development are distributed equitably among all members of society.

e Ecotourism which is a sustainable form of tourism that can provide economic benefits to local
communities while conserving the natural environment. It's an example of how conservation
and development can be combined in a way that benefits both the environment and the local
communities.

These examples demonstrate how conservation and ethics of development can be applied in practice,
it's important to note that many other examples exist and the most effective approach will depend
on the specific context and the resources at hand

People’s Culture and Natural Resource Management

The relationship between people's culture and natural resource management is complex and
multifaceted. Culture shapes how people interact with the natural environment and how they value
and use natural resources. It also shapes the way people understand and respond to conservation
and sustainable development initiatives.

People’s Culture as an influence on Natural Resource Management

Culture can have a significant influence on natural resource management as it shapes people's values,
beliefs, and behaviors towards the environment and natural resources. Culture can influence how
resources are perceived, used, and protected.

For example, different cultures may place different values on the environment and natural resources.
Some cultures may view nature as sacred and prioritize conservation and sustainability, while others
may view nature as a resource to be exploited for economic gain.

Culture can also influence how resources are used and managed. Traditional ecological knowledge
(TEK) is a valuable tool for natural resource management, it's the knowledge passed down through
generations of indigenous peoples and local communities. TEK often provides a holistic and adaptive



approach to natural resource management, as it is based on long-term observations of local
ecosystems.

Additionally, culture can shape people's attitudes and behaviors towards natural resource
management. For instance, in some cultures, there may be a strong sense of community
responsibility and stewardship towards natural resources, leading to collective action for
conservation and sustainable use. In other cultures, there may be less of a sense of community
responsibility, leading to more individualistic behaviors and attitudes towards natural resources.

Overall, culture plays a significant role in natural resource management, influencing people's values,
beliefs, and behaviors towards the environment and natural resources. Recognizing and
incorporating cultural values and traditional ecological knowledge can lead to more sustainable and
effective management of natural resources.

Here are a few examples of how culture affects natural resource management:

¢ In many indigenous communities, natural resources are considered sacred and are managed
according to traditional ecological knowledge. For example, the Toda people of India have a
complex system of water management that is based on their religious beliefs and traditional
practices.

e In pastoral societies, such as the Maasai of Kenya and Tanzania, the management of grazing
lands is closely tied to cultural beliefs and practices. The Maasai believe that their livestock
are a symbol of wealth and prestige, and traditional practices such as communal grazing and
seasonal movement of herds are central to their culture.

e Inagrarian societies, the way land is used and managed is often influenced by cultural beliefs
and values. For example, in some parts of China, the traditional practice of terrace farming
has been passed down for generations and is deeply ingrained in the culture.

Natural Resource Management as an influence on People’s Culture

Natural resource management can also have an influence on people's culture. The way in which
resources are managed can shape cultural practices and beliefs, and can have a significant impact on
the livelihoods and well-being of local communities.

For example, if natural resources are managed in a sustainable manner, it can help to preserve
traditional livelihoods and cultural practices that are based on these resources. This can help to
maintain cultural heritage and identity, and can also contribute to the economic and social well-being
of local communities.

On the other hand, if natural resources are managed in an unsustainable or harmful manner, it can
lead to the degradation of ecosystems and the loss of traditional livelihoods and cultural practices.
This can have negative impacts on the cultural heritage and identity of local communities, and can
also contribute to poverty and marginalization.

Additionally, natural resource management can also influence people's culture by introducing new
practices, technologies, and ways of life. For example, if natural resources are managed in a way that
promotes economic development, it can lead to new job opportunities and income-generating
activities. However, it can also lead to changes in traditional livelihoods and cultural practices, which
can cause social and cultural disruption.

Overall, natural resource management can have a significant impact on people's culture. Sustainably
managing natural resources can help to preserve cultural heritage and contribute to the well-being
of local communities, while unsustainable or harmful management practices can lead to the loss of
cultural heritage and negative impacts on local communities.



In some cases, natural resource management policies and practices can also lead to the displacement
of indigenous and local communities from their ancestral lands, which can have a significant impact
on their cultural identity and practices.

In the Arctic, for example, changes in sea ice due to climate change have led to the decline of
traditional hunting and fishing practices, as well as the displacement of indigenous communities
from their ancestral lands. This has led to a loss of traditional knowledge, cultural practices, and
livelihoods, which in turn has a negative impact on the cultural identity of Arctic communities.

Another example is in the Amazon, where logging, mining, and agricultural activities have led to the
destruction of large areas of rainforest, which is traditional home of many indigenous communities.
This destruction of the environment has led to the loss of traditional livelihoods, such as hunting and
gathering, and has also threatened the cultural practices and beliefs of these communities.

Indigenous Knowledge

Indigenous knowledge refers to the traditional knowledge, skills, and practices that are developed,
maintained, and passed down within a specific cultural or ethnic group. This knowledge is often
closely linked to the natural environment and encompasses a wide range of topics, including
agriculture, medicine, forestry, and conservation.

Importance of Indigenous Knowledge
Indigenous knowledge is important for a variety of reasons, including:

4. Sustainability: Indigenous knowledge is often closely linked to the natural environment and
has been developed over generations to ensure the sustainable management of natural
resources. For example, many indigenous communities in Nepal use traditional terracing
techniques to conserve soil and water on steep slopes and rotate crops to maintain soil
fertility.

5. Adaptation to local conditions: Indigenous knowledge is adapted to the specific conditions of
the local environment, making it highly suited to the local context. For example, many
indigenous communities in Nepal use traditional farming methods that are adapted to the
local climate and soil conditions, allowing them to grow crops in areas where modern
methods may not be successful.

6. Cultural preservation: Indigenous knowledge is an important part of a culture's heritage and
helps to preserve traditional customs and practices. For example, many indigenous
communities in Nepal use traditional medicine to treat a variety of ailments, which helps to
preserve traditional knowledge and practices.

7. Biodiversity conservation: Indigenous knowledge can help to protect and conserve
biodiversity, as it often encompasses a deep understanding of the relationships between
different species and their habitats. For example, many indigenous communities in Nepal
have developed traditional conservation practices that are closely linked to their culture and
religion and consider certain animals and plants to be sacred and take steps to protect them.

8. Economic benefits: Indigenous knowledge can provide economic benefits by providing
alternative ways of managing resources such as agriculture, forestry, and fisheries. For
example, many indigenous communities in Nepal rely on traditional systems of resource
management, which can be more efficient

9. Improved resource management: Indigenous knowledge can be used to improve the
management of natural resources, such as by using traditional systems of governance to
regulate the use of resources, or by using traditional practices for sustainable harvesting of
resources.

10. Climate change: Indigenous knowledge can be useful in addressing the challenges of climate
change, by providing traditional coping strategies, such as indigenous farming practices that
are more resilient to changing weather patterns



11. Economic development: Indigenous knowledge can be used to develop sustainable economic

activities, such as ecotourism or non-timber forest products, that provide benefits to local
communities while conserving natural resources.

12. Complementary to scientific knowledge: Indigenous knowledge can provide valuable

information that complements scientific knowledge. For example, traditional ecological
knowledge can provide insights into how to manage natural resources sustainably.

13. Empowering local communities: Indigenous knowledge can be used to empower local

communities by giving them control over the management of natural resources. This can lead
to more effective and sustainable management of resources and can provide benefits to the
community in terms of economic, social and cultural development.

In Nepal, indigenous knowledge is an important part of the country's cultural heritage and has played
a significant role in the management of natural resources. Here are a few examples of how indigenous
knowledge is used in Nepal:

Agriculture: Indigenous communities in Nepal have developed a wide range of traditional
agricultural practices that are adapted to the local environment. For example, many
communities use traditional terracing techniques to conserve soil and water on steep slopes,
and rotate crops to maintain soil fertility.

Medicine: Traditional medicine is an important part of the health care system in Nepal and is
widely used by indigenous communities. Traditional healers use a wide range of medicinal
plants and other natural remedies to treat a variety of ailments.

Forestry: Indigenous communities in Nepal have developed a wide range of traditional
forestry practices that are adapted to the local environment. For example, many communities
use selective logging methods to manage forests sustainably, and use traditional systems of
governance to regulate the use of forest resources.

Conservation: Indigenous communities in Nepal have a long history of managing natural
resources and have developed traditional conservation practices that are closely linked to
their culture and religion. For example, many communities consider certain animals and
plants to be sacred and take steps to protect them

Relationship between Traditional Knowledge and Natural Resource Management Pattern

The relationship between indigenous knowledge and natural resource management is complex and
multifaceted. Indigenous knowledge is often closely linked to the natural environment and can
provide valuable information about how to manage natural resources sustainably. At the same time,
natural resource management patterns can shape the way that indigenous knowledge is used and
passed down. Indigenous knowledge can shape natural resource management patterns in a number
of ways:

1.

3.

Traditional ecological knowledge: Indigenous communities often have a deep understanding
of the natural environment and have developed traditional ecological knowledge that can be
used to manage natural resources sustainably. For example, many indigenous communities
in Nepal have a long history of managing forests and other natural resources through
traditional systems of governance and use. This knowledge can be used to inform
conservation and sustainable development initiatives.

Community-based natural resource management: Community-based natural resource
management is a pattern of natural resource management that involves local communities in
the decision-making process. This approach can ensure that the conservation of resources is
done in an equitable and sustainable way, and that the benefits of development are
distributed equitably among all members of society.

Adaptive management: Adaptive management is a pattern of natural resource management
that involves monitoring the effects of management actions and using the information to



adjust future actions. This approach can be used to incorporate traditional ecological
knowledge and local knowledge into management decisions.

Integrated conservation and development: Integrated conservation and development is a
pattern of natural resource management that aims to balance conservation and development
goals. This approach can be used to ensure that conservation and development initiatives are
mutually beneficial and sustainable.

Conservation: Indigenous knowledge often includes traditional conservation practices that
are closely linked to culture and religion. For example, many indigenous communities
consider certain animals and plants to be sacred and take steps to protect them. Data from a
study in Nepal's Annapurna Conservation Area shows that traditional conservation practices,
such as the protection of sacred groves, have led to the conservation of biodiversity and the
regeneration of degraded landscapes.

Sustainable use: Indigenous knowledge often includes traditional practices for the
sustainable use of natural resources. For example, many indigenous communities have
developed traditional systems of governance for the management of forests and fisheries,
which ensure the sustainable use of resources. A study in the Philippines found that
traditional systems of governance for marine resources were more effective at conserving
fish stocks than government-imposed regulations.

Complementary to scientific knowledge: Indigenous knowledge can provide valuable
information that complements scientific knowledge. For example, traditional ecological
knowledge can provide insights into how to manage natural resources sustainably and how
to restore degraded ecosystems.

Empowering local communities: Indigenous knowledge can be used to empower local
communities by giving them control over the management of natural resources. This can lead
to more effective and sustainable management of resources and can provide benefits to the
community in terms of economic, social and cultural development.

Case Study of Impacts of Community Forest in Nepal

Community Forest (CF) is an important institutional arrangement in Nepal for the management and
conservation of forest resources. The CF concept was first introduced in Nepal in the late 1970s, and
it was formalized through the Forest Act of 1993. The CF program in Nepal aims to provide local
communities with the right to manage and use the forest resources within their vicinity, with the
goal of promoting sustainable forest management and reducing deforestation and forest
degradation.

The impact of the CF program in Nepal has been significant, both in terms of forest conservation and
in terms of improving the livelihoods of local communities. Some of the key impacts of the CF
program include:

Increased forest cover: The CF program has led to an increase in forest cover in Nepal.
According to data from the Department of Forests (DoF), the total forest cover in Nepal
increased from 37.9% in 1990 to 42.9% in 2015, and the increase in forest cover is largely
attributed to the CF program. Additionally, satellite imagery data shows that the expansion of
CFs has led to a decrease in the rate of deforestation in Nepal.

Improved livelihoods of local communities: The CF program has also had a positive impact on
the livelihoods of local communities. By providing local communities with the right to manage
and use the forest resources within their vicinity, the CF program has increased access to
forest products such as fuelwood, timber, and non-timber forest products (NTFPs) for local
communities. This has led to an improvement in the economic well-being of local
communities and has also reduced their dependence on forests for their livelihoods.



e Improved forest management: The CF program has led to improved forest management in
Nepal. By giving local communities the responsibility for managing and conserving the forest
resources within their vicinity, the CF program has encouraged local communities to take an
active role in protecting and managing the forests. This has led to a reduction in over-
exploitation of forest resources and has also led to an increase in the regeneration of degraded
forests.

e Biodiversity conservation: The CF program has also had a positive impact on biodiversity
conservation in Nepal. By giving local communities the right to manage and use the forest
resources within their vicinity, the CF program has encouraged local communities to adopt
sustainable use practices that are less harmful to biodiversity. Additionally, the CF program
has also led to an increase in the area under protected status, which has helped to conserve
important biodiversity hotspots in Nepal.

One of the examples of a successful Community Forest in Nepal is Kanchenjunga Conservation Area
(KCA) which is located in the eastern Nepal. It covers an area of 2035 sq. km and is the largest
protected area in the eastern Nepal. The KCA is also the home of about 6,000 people of various ethnic
groups, including Limbu, Rai, and Brahmin. The community forestry program was initiated in KCA in
1993 and currently, there are 32 community forests in the KCA with the total area of 96,000 ha.

The community forestry program has been successful in KCA in terms of forest conservation,
biodiversity conservation, and local people’s livelihood improvement. The community forestry
program has increased the forest cover from 21.4% in 1993 to 29.8% in 2016. The community
forestry program has also improved the livelihoods of local people by providing them with access to
forest products such as fuelwood, timber, and non-timber forest products (NTFPs). The community
forestry program has also helped to conserve biodiversity in KCA by protecting and managing the
forests.

Human and Environment Interactions

Human and environment interactions refer to the ways in which people interact with and affect the
natural environment, and how the environment in turn affects human societies and individuals.
These interactions can include everything from the way we use natural resources, to the impact of
pollution and climate change, to the role of natural environments in shaping human culture and well-
being. Understanding these interactions is important for managing and preserving the environment,
and for ensuring sustainable development. Human and environment interactions, Human-
environment interaction looks at the relationships between people and their environment; how
people adapt to the environment and how they change it. Humans depend on the environment in
different ways: in simple sense, for Food Supply, Energy Source, Air, Water, Recreation, and Natural
resources for industry. This form of dependency of humans on environment brings changes into
existing environment. Or in another word, human environmental interaction is about studying how
people adapt to, dependent on, and modify their environment. For example, people in tropical Tarai
adapt to the weather by wearing shorts and t-shirts instead of winter coats, depend on the cereal
produced (rice) as well as collecting edible plants and fruits from the forest, while people of the hills
wear relatively warmer cloths, modify the land (terracing) to grow crops and create farmland. On
the other and people of the mountains wear inter clothes throughout the year, cultivate single crops,
keep livestock in the ground floor to make upper storey warmer. The study of human-environmental
interaction hence, is one of the seven major themes / fundamental concepts (location, place/space,
distance, accessibility, region, movement, and spatial interactions) of geography. Human
Environmental Interactions can be defined as interactions between the human social system and
(the “rest” of) the ecosystem. Human social systems and ecosystems are complex adaptive systems
(Marten, 2001). Complex because ecosystems and human social systems have many parts having
different sub-systems as different scales and levels. These parts and ecosystems have many



connections between and among these parts and subsystems. The human - environmental
interactive systems are adaptive among themselves through forward -- feedback structures of
interactions, which promote survival of humans in a constantly changing environment.

Environmental Determinism

Environment determinism is a perspective in geography that suggests that the physical environment
plays a dominant role in shaping human societies and cultures. According to this view, the natural
features of a region, such as climate, topography, and natural resources, determine the type of human
activities that can take place there, as well as the social, economic, and cultural characteristics of the
people who live there. This perspective suggests that human societies and cultures are primarily
determined by the natural environment, rather than by human agency, culture or history. It tends to
oversimplify the complex and dynamic relationship between human societies and the environment.

It is important to note that environment determinism is not a widely accepted perspective among
geographers today, as it neglects the role of human agency, culture, history and politics that shape
human-environment interactions. Nowadays, geographers tend to adopt a more holistic approach,
which takes into account multiple factors that shape human-environment interactions.

Arguments related to Environmental Determinism by Various Geographers
Different geographers have had different arguments related to environment determinism. Here are
a few examples:

e Ellsworth Huntington: He was a geographer who argued that the physical environment,
particularly climate, determined the level of civilization and cultural development of a society.
He suggested that arid regions such as deserts and semi-deserts are inhospitable to
civilization, while moist and temperate regions are conducive to it.

e Paul Vidal de la Blache: He was a French geographer who developed the perspective of
possibilism, which emphasizes that the physical environment sets certain limits on human
activities, but that human societies have the ability to adapt to and modify their environment.
He argued that the environment does not determine human behavior, but rather provides
opportunities for it.

e C(Carl O. Sauer: He was a geographer who developed the perspective of cultural ecology, which
emphasizes the interactions between human societies and the environment. According to
him, human societies shape the environment through their activities and use of resources,
and the environment in turn shapes human societies through its influence on culture and
social organization.

e Jared Diamond: He is an American geographer and historian who has written extensively on
the relationship between environment and human societies. He argues that the physical
environment has been a primary factor in shaping the development of human societies, and
that the availability of natural resources has played a critical role in the rise and fall of
civilizations.

e Neil Smith: He is a geographer who developed the theory of the "production of nature". He
argued that nature is not a given, but it is produced by human actions and social relations,
which shape the physical environment. He critiques the deterministic view of nature and
human-environment interactions.

It is important to note that these arguments are not mutually exclusive and different geographers
have different perspectives on the relationship between human societies and the environment. Also,
these perspectives have evolved over time and new perspectives and theories have been developed.

Examples of Environmental Determinism in the Context of Nepal
Here are a few examples of how environment determinism has been applied in the context of Nepal:

a) Climate and agriculture: Nepal is a landlocked country with a diverse climate and topography.
Some geographers have suggested that the country's mountainous terrain and diverse



b)

climate have determined the types of agricultural practices that are possible. For example,
terrace farming, which is common in the hilly regions, is seen as a response to the steep and
unstable terrain, while irrigated agriculture is more common in the lowland regions where
water is more readily available.

Geography and culture: Nepal is a culturally diverse country with more than 100 ethnic
groups. Some geographers have suggested that the physical environment has played a role in
shaping the cultural characteristics of different ethnic groups. For example, some have
suggested that the high altitude and rugged terrain of the Himalayas have contributed to the
development of a unique culture and way of life among the Sherpa people, who are known for
their mountaineering skills.

Geography and development: Nepal is one of the least developed countries in the world, with
alow GDP and high poverty rate. Some geographers have suggested that the country's rugged
terrain and lack of infrastructure has hindered economic development. For example, the poor
road and transportation networks in the mountainous regions of the country have made it
difficult for people to access markets and services.

It is important to note that these examples are based on the deterministic perspective, which is not
widely accepted among geographers today. Nowadays, geographers tend to adopt a more holistic
approach, which takes into account multiple factors such as culture, society, history, politics and
human agency that shape human-environment interactions.

Criticism of Environmental Determinism
Environmental determinism has been criticized by many geographers and other scholars for a
number of reasons:

Oversimplification: Environmental determinism tends to oversimplify the complex and
dynamic relationship between human societies and the environment. It suggests that the
physical environment is the sole determinant of human activities and societies, neglecting the
role of human agency, culture, history, and politics in shaping human-environment
interactions.

Neglects human agency: Environmental determinism neglects the role of human agency in
shaping the environment. It suggests that human societies are passive victims of the
environment, rather than active agents who can adapt and modify their environment.
Cultural bias: Environmental determinism has been criticized for being culturally biased,
suggesting that certain environments are inherently better or worse for human societies. This
has been used to justify racist and colonialist theories in the past.

Lack of empirical evidence: Environmental determinism has been criticized for lack of
empirical evidence to support its claims. Many of the arguments made by environmental
determinists have been shown to be based on subjective observations rather than scientific
data.

Used to justify exploitation: Environmental determinism has been used in the past to justify
the exploitation of certain regions and peoples, arguing that they were inherently inferior or
less advanced than others.

Examples:

Climate and civilization: In the late 19th century, geographer Ellsworth Huntington argued
that the arid and semi-arid regions of the world were inhospitable to civilization, while moist
and temperate regions were conducive to it. This theory has been criticized for its cultural
bias and lack of empirical evidence.

Geography and race: In the early 20th century, some geographers and anthropologists used
environmental determinism to justify racist theories about the supposed inferiority of certain
races. This theory has been discredited and is not accepted by mainstream scholarship today.
Geography and culture: In the early 20th century, geographer Ellen Churchill Semple applied
environmental determinism to the study of culture, suggesting that the physical environment



shapes the cultural characteristics of a society. This theory has been criticized for neglecting
the role of human agency and culture in shaping human societies.

Possibilism

Possibilism is a perspective in geography that emphasizes the role of human agency in shaping the
relationship between human societies and the environment. According to this view, the physical
environment sets certain limits on human activities, but human societies have the ability to adapt to
and modify their environment. This perspective suggests that the environment does not determine
human behavior, but rather provides opportunities for it.

Possibilism was developed in response to the deterministic perspective of environmental
determinism, which suggests that the physical environment determines the type of human activities
that can take place and the characteristics of the people who live there. Possibilism, on the other
hand, acknowledges the role of human agency in shaping the environment and human societies, and
stresses the importance of understanding the interactions between human societies and the
environment.

The French geographer Paul Vidal de la Blache is credited with developing the concept of possibilism
in the early 20th century. According to him, human societies have the ability to choose from a range
of possible responses to the opportunities and constraints provided by their environment, rather
than being constrained by it.

Possibilism is now a commonly accepted perspective among geographers, and it is recognized as a
more nuanced and holistic approach to understanding human-environment interactions. It
emphasizes that the environment is not static, but it is dynamic and can be transformed by human
actions

Arguments of Different Geographers related to Possibilism

Possibilism is a perspective in geography that emphasizes the ability of human societies to adapt to
and modify their environment. It argues that the physical environment sets certain limits on human
activities, but that human societies have the capacity to create their own opportunities and overcome
those limits. Here are a few examples of how different geographers have applied possibilism in their
work:

e Paul Vidal de 1a Blache: The French geographer Paul Vidal de la Blache is considered to be one
of the main proponents of possibilism. He argued that the physical environment provides
certain opportunities and constraints, but that human societies have the ability to adapt to
and modify their environment. He emphasized the role of human agency in shaping the
environment and argued that the environment does not determine human behavior, but
rather provides opportunities for it.

e Carl O. Sauer: American geographer Carl O. Sauer also used the possibilism perspective in his
work. He emphasized the interactions between human societies and the environment and
argued that human societies shape the environment through their activities and use of
resources, and the environment in turn shapes human societies through its influence on
culture and social organization.

e David Harvey: British geographer David Harvey, in his book "The Condition of
Postmodernity", applied the possibilism theory to the study of urban development, arguing
that the urban form is not determined by the physical environment but by the social,
economic and political factors. He suggests that urban planners and developers have the
ability to shape the urban environment based on their own agenda.

e David Tilman: American ecologist David Tilman argues that possibilism is the more accurate
paradigm for understanding the relationship between human societies and the environment,
as it recognizes the complex and dynamic nature of human-environment interactions. He



emphasizes the role of human agency in shaping the environment and the importance of
considering human values and goals when managing natural resources.

In general, possibilism offers a more nuanced and realistic view of human-environment interactions,
recognizing the role of human agency and the ability of human societies to adapt and modify their
environment.

Examples of Possibilism in the Context of Nepal
Here are a few examples of how possibilism has been applied in the context of Nepal:

a) Agriculture: Nepal is a mountainous country with a diverse range of physical environments,
from the high Himalayas to the lowland Terai. The physical environment sets certain limits
on agricultural production, but farmers have used possibilism to adapt to and modify their
environment. For example, terrace farming has been used to cultivate crops on steep slopes,
and irrigation systems have been developed to make use of limited water resources.

b) Tourism: The physical environment of Nepal, including the Himalayas, temples and
monasteries, and diverse cultures, has provided opportunities for tourism development.
However, the tourism industry has been able to adapt and modify the environment to create
new opportunities. For example, the development of new infrastructure and facilities, such as
hotels and airports, has made it possible for more tourists to visit the country.

c) Urban development: Nepal's cities and towns are facing rapid urbanization and population
growth, which has put pressure on the physical environment. Urban planners and developers
have used possibilism to adapt and modify the environment to meet the needs of the growing
population. For example, they have used zoning regulations to ensure that urban
development is sustainable and that green spaces are preserved.

d) Biodiversity conservation: The physical environment of Nepal supports a rich biodiversity,
but human activities have threatened this biodiversity. Conservationists have used
possibilism to adapt and modify the environment to protect biodiversity. For example, they
have established protected areas and implemented sustainable resource management
practices to conserve wildlife and their habitat.

In general, possibilism has been applied in Nepal in various ways to adapt and modify the
environment, taking into account the physical, social, economic and cultural factors. It has provided
a framework for sustainable development and conservation of natural resources, recognizing the
role of human agency and the ability of human societies to overcome the limits set by the physical
environment.

Criticism of Possibilism

While possibilism is a useful perspective in geography that emphasizes the ability of human societies
to adapt to and modify their environment, it has also been criticized for certain limitations. Here are
a few examples of criticisms of possibilism:

i. It downplays the role of the physical environment: Some critics argue that possibilism
overemphasizes the role of human agency and neglects the importance of the physical
environment in shaping human societies and cultures. For example, it may not fully take into
account the limitations that the environment imposes on human activities, such as the
availability of resources or the impacts of natural hazards.

ii. Itignores the role of power and inequality: Critics argue that possibilism does not take into
account the role of power and inequality in shaping human-environment interactions. For
example, it might not consider how the distribution of resources and access to them can be
influenced by social, economic, political, and cultural factors and how this can limit human's
ability to adapt and modify the environment.

iii. It does not fully capture the complexity of human-environment interactions: Possibilism
tends to simplify the complex and dynamic nature of human-environment interactions. It may



not fully capture the multiple factors that shape human-environment interactions, such as
culture, history, politics and economy.

iv. It can lead to a disregard of the long-term impacts of human actions on the environment:
possibilism may lead to the perception that humans have the capacity to adapt and modify
the environment without limit, and can have negative long-term impacts on the environment.

v.  An example of this criticism can be seen in the case of urban development, where possibilism
can lead to the idea that urban planners and developers can shape the urban environment
based on their own agenda, without fully considering the long-term environmental and social
consequences of their actions.

It is important to note that possibilism is a useful perspective, but it should be used in conjunction
with other perspectives and approaches, such as cultural ecology and political ecology, to have a
more comprehensive understanding of human-environment interactions.

Neo-Determinism

Neo-determinism is a term used to describe a more nuanced and complex perspective on human-
environment interactions than traditional environmental determinism. Neo-determinism suggests
that human-environment interactions are shaped by multiple factors, including physical, cultural,
economic, and political factors.

Neo-determinism recognizes that the physical environment sets certain limits and opportunities for
human societies, but also acknowledges the role of human agency, culture, history, and politics in
shaping human-environment interactions. It suggests that human societies are not passive victims
of the environment, but rather active agents who can adapt and modify their environment.

In contrast to environmental determinism, which tends to oversimplify the relationship between
human societies and the environment, neo-determinism highlights the complexity and dynamic
nature of human-environment interactions. It recognizes that these interactions are shaped by a
variety of factors that vary across different regions and cultures. Neo-determinism also emphasizes
the importance of considering the perspectives and values of different groups of people when
studying human-environment interactions.

Arguments of Different Geographers related to Neo-determinism

Neo-determinism is a term that has been used by some geographers to describe a more nuanced and
complex perspective on human-environment interactions than traditional environmental
determinism. Here are a few examples of how different geographers have applied neo-determinism
in their work:

e David Harvey: British geographer David Harvey has applied neo-determinism in his work on
urban development, arguing that the physical environment sets certain limits and
opportunities for urban development, but also acknowledging the role of human agency,
culture, history, and politics in shaping urban form. He suggests that urban planners and
developers have the ability to shape the urban environment based on their own agenda.

e David Tilman: American ecologist David Tilman argues that neo-determinism is the more
accurate paradigm for understanding the relationship between human societies and the
environment, as it recognizes the complex and dynamic nature of human-environment
interactions. He emphasizes the role of human agency in shaping the environment and the
importance of considering human values and goals when managing natural resources.

e Neil Smith: American geographer Neil Smith has applied neo-determinism in his work on
gentrification, arguing that the physical environment sets certain limits and opportunities for
urban development, but also acknowledging the role of human agency, culture, history, and
politics in shaping urban form. He suggests that urban development is shaped by the actions
of powerful actors, such as developers and government officials, and that the interests of
different groups of people are often in conflict.



Susan Fainstein: American geographer Susan Fainstein, in her book "The Just City" applies
neo-determinism to the study of urban development, emphasizing that urban form is not
determined by the physical environment but by the social, economic and political factors. She
argues that urban development should be guided by the principles of justice and fairness, and
that the perspectives and needs of different groups of people should be taken into account.

In general, neo-determinism offers a more nuanced and realistic view of human-environment
interactions, recognizing the role of human agency, culture, history, and politics in shaping these
interactions, while still acknowledging that the physical environment sets certain limits and
opportunities.

Criticism of Neo-Determinism
Neo-determinism is a relatively new perspective in geography and as such, it has not yet been widely
criticized. However, some scholars have raised some critiques about it:

Lack of clarity: Some scholars have argued that the concept of neo-determinism is not clearly
defined and that different authors use the term in different ways, making it difficult to
compare and contrast different perspectives.

Overgeneralization: Some critics argue that neo-determinism can lead to overgeneralization
by assuming that all human-environment interactions are shaped by the same set of factors.
This can lead to neglecting the specific context and local variations in human-environment
interactions.

Lack of focus: Some scholars argue that neo-determinism can be too broad and lack focus, as
it considers multiple factors that shape human-environment interactions. This can make it
difficult to understand how specific factors contribute to shaping human-environment
interactions.

Neglects the role of power: Some critics argue that neo-determinism neglects the role of
power in shaping human-environment interactions. It tends to assume that all actors have
equal opportunities and capacities to shape their environment, overlooking the power
relations that can determine who has the ability to shape their environment and who does
not.

Examples:

Neil Smith argues that neo-determinism is too broad, and lack focus as it considers multiple
factors that shape urban development. He suggests that it is important to understand how
specific factors such as government policies, market demand, and cultural perceptions of
urban development contribute to shaping urban form.

David Harvey, on the other hand, argues that neo-determinism neglects the role of power in
shaping urban form, it tends to assume that all actors have equal opportunities and capacities
to shape their environment, overlooking the power relations that can determine who has the
ability to shape their environment and who does not.

Examples of Neo-Determinism
Here are a few examples of how neo-determinism has been applied in the context of Nepal:

Agriculture: Nepal is a mountainous country with a diverse range of physical environments,
from the high Himalayas to the lowland Terai. The physical environment sets certain limits
on agricultural production, but farmers have used neo-determinism to adapt and modify their
environment. For example, terrace farming has been used to cultivate crops on steep slopes,
and irrigation systems have been developed to make use of limited water resources. However,
the farmers' ability to adapt and modify their environment is also shaped by social, economic,
and political factors such as government policies, access to markets and resources, and
cultural practices.

Tourism: The physical environment of Nepal, including the Himalayas, temples, and
monasteries, and diverse cultures, has provided opportunities for tourism development.



However, the tourism industry has been able to adapt and modify the environment to create
new opportunities. For example, the development of new infrastructure and facilities, such as
hotels and airports, has made it possible for more tourists to visit the country. However, the
tourism industry is also shaped by social, economic, and political factors such as government
policies, market demand, and cultural perceptions of tourism.

Appropriate Management of Non-renewable Resources

Non-renewable resources are natural resources that are not replenished at a rate that can sustain
human use. They include fossil fuels (such as coal, oil, and natural gas), minerals (such as copper,
gold, and silver), and certain types of rock (such as granite and limestone). Once they are extracted
and used, they cannot be replenished. They take millions of years to form and are finite in nature.
Their extraction and use also lead to environmental impacts such as air and water pollution and land
degradation. Since non-renewable resources are finite, it is important to use them responsibly and
to invest in alternative energy sources to reduce dependency on them.

There are several ways non-renewable resources can be managed appropriately:

a)

b)

Conservation: Implement policies and practices that aim to reduce unnecessary use of non-
renewable resources. This can include energy-efficient building codes, public transportation
systems, and recycling programs.

Efficient use: Maximize the productive use of non-renewable resources by using them in the
most efficient way possible. This can include using renewable energy sources to supplement
non-renewable energy sources, or using advanced technologies to extract resources more
efficiently.

Responsible extraction: Minimize negative impacts on the environment and local
communities through the use of sustainable extraction practices and technologies. This can
include using cleaner extraction methods, such as horizontal drilling, or implementing
reforestation programs to offset the impact of logging.

Investing in alternative energy sources: Investing in renewable energy sources can help to
reduce dependency on non-renewable resources and mitigate the impacts of climate change.
Transparency and accountability: Government and private companies need to be transparent
and accountable in the management of non-renewable resources. This can include publishing
information on resource extraction and usage, as well as implementing monitoring and
reporting systems to ensure that resources are being managed responsibly.

International cooperation: The management of non-renewable resources often involves
international cooperation, especially for resources that are located in different countries or
are subject to international trade. This can include working together to implement
sustainable extraction practices and sharing knowledge and technology.

Examples of Management of Non-Renewable Resources

Energy efficiency: One example of appropriate management of non-renewable resources is
the use of energy-efficient building codes and appliances. This has led to significant
reductions in energy consumption in many countries, helping to conserve non-renewable
energy resources such as oil and natural gas.

Renewable energy: Another example is the increasing use of renewable energy sources such
as wind and solar power. These sources of energy do not deplete and can be used to
supplement or replace non-renewable energy sources, which can help to reduce the overall
consumption of non-renewable resources.

Sustainable logging: In some countries, sustainable logging practices have been implemented
to manage non-renewable forest resources. These practices involve selective logging and
replanting, which can help to preserve biodiversity and protect local communities while still
allowing for the responsible extraction of timber.



Carbon capture and storage: Carbon capture and storage is a technology that captures carbon
dioxide emissions from power plants and stores them underground. This helps to reduce
greenhouse gas emissions and can be used to reduce the environmental impact of the burning
fossil fuels.

International agreements: Some international agreements, such as the Paris Agreement, aim
to address the impacts of climate change caused by the non-renewable resources
consumption. This agreement aims to keep the global temperature rise below 2 degrees
Celsius, and the participating countries are committed to reduce the emission of greenhouse
gases by using more renewable energy sources and implementing sustainable practices.

Factors Affecting Human Environment Interactions

There are several factors that affect human-environment interactions, including:

a)

b)

Demographics: The size, distribution, and growth of human populations can have a significant
impact on the environment. For example, a rapidly growing population can lead to increased
demand for resources, which can result in overconsumption and environmental degradation.
Technology: The technologies used by humans to extract, use, and manage natural resources
can have a significant impact on the environment. For example, the use of fossil fuels for
energy can lead to air pollution and climate change. On the other hand, the use of renewable
energy sources like solar, wind, and hydro power can have a less negative impact.

Economic systems: Economic systems and policies can also affect human-environment
interactions. For example, a capitalist economy may prioritize economic growth and resource
extraction over environmental protection. On the other hand, a green economy can promote
sustainable development and environmental conservation.

Culture: Cultural values and beliefs can also shape human-environment interactions. For
example, some cultures may place a high value on preserving natural landscapes and wildlife,
while others may prioritize economic development and resource extraction.

Governance: The way in which society is organized, including the laws and institutions that
govern human-environment interactions, can have a significant impact. For example, strong
environmental regulations and enforcement can help to protect the environment, while weak
regulations can lead to environmental degradation.

Climate change: Climate change can affect human-environment interactions in many ways,
including by altering weather patterns, sea level, and the distribution of species. Climate
change can also increase the frequency and intensity of natural disasters such as floods and
droughts.

All these factors interact and affect one another and can have both positive and negative impacts on
human-environment interactions.

Ways through which Environmental Perceptions and Behaviors are formed

Environmental perception and behavior are shaped by a complex interplay of various factors,
including:

a)

b)

c)

Life experiences and exposure to different environments: Personal experiences with nature
and the built environment can influence how a person views and values the environment.
Education: Formal and informal education, including media, can shape a person's
understanding of environmental issues and their role in protecting the environment.

Culture and beliefs: Cultural and religious values, beliefs, and norms can shape environmental
perceptions and behaviors, for example, indigenous cultures valuing conservation and
stewardship of natural resources.



d)

Socio-economic status: Access to resources and exposure to environmental risks can affect
environmental attitudes and behaviors, for example, low-income communities being
disproportionately affected by environmental hazards.

Public opinion and media: Public opinion and media can shape environmental perceptions
and attitudes by highlighting environmental issues and providing information about
environmental policies and practices.

Personal values and attitudes: Personal values, attitudes, and preferences play a key role in
shaping environmental perceptions and behaviors, for example, a person's commitment to
sustainability and environmental protection.

Environmental perceptions and behaviors of a person are shaped by a variety of factors, including
their personal experiences, social influences, and cultural and societal norms. Some of the major
underlying theories that explain how environmental perceptions and behaviors are formed include:

a)

b)

Social learning theory: This theory suggests that people learn environmental perceptions and
behaviors through observation and imitation of others. For example, a child may learn to
recycle or conserve energy by observing their parents engaging in these behaviors.
Cognitive dissonance theory: This theory proposes that people may experience psychological
discomfort (cognitive dissonance) when their beliefs and behaviors are inconsistent. For
example, a person who values environmental protection may experience cognitive
dissonance if they continue to engage in behaviors that harm the environment. This
discomfort may lead them to change their behavior in order to reduce the cognitive
dissonance.

Self-perception theory: This theory suggests that people infer their attitudes and beliefs based
on their own behavior. For example, a person who starts to recycle may infer that they value
environmental protection based on their own behavior.

Social identity theory: This theory suggests that people's environmental perceptions and
behaviors are influenced by their identification with social groups. For example, a person may
be more likely to engage in environmentally friendly behaviors if they identify with a group
that values environmental protection.

Norm activation theory: This theory proposes that people's environmental behaviors are
influenced by the extent to which they perceive certain environmental norms to be active in
a given situation. For example, a person may be more likely to pick up litter if they perceive
that it is the norm to do so in a public park.

Ecological psychology: This theory suggests that the physical environment shapes human
cognitive, emotional, and behavioral processes. For example, the design of a building or city
can influence the way people move, behave, and interact with their surroundings.

All these theories provide different perspectives on how environmental perceptions and behaviors
are formed and they are not mutually exclusive, they can complement and interact with each other.
Research has shown that a combination of these perspectives offers a more comprehensive
understanding of the complex interplay between environmental perceptions and behaviors.

Comparison between DPSIR and MEA methods:
The DPSIR (Driving forces, Pressures, States, Impacts, and Responses) and MEA (Millennium
Ecosystem Assessment) methods for assessing natural resources have several similarities:

Both methods focus on the relationship between human activities and the environment: The
DPSIR and MEA methods both aim to understand the relationships between human activities
and the environment, including the impacts of human activities on environmental conditions
and human well-being.

Both methods consider multiple factors: Both methods consider multiple factors that affect
natural resources, including social, economic, and environmental factors. This allows for a



more comprehensive understanding of the complex relationships between human activities
and environmental conditions.

Both methods aim to inform policy and decision-making: The ultimate goal of both the DPSIR
and MEA methods is to inform policy and decision-making, with the aim of promoting
sustainable development and protecting the environment.

Both methods aim to provide a comprehensive understanding of natural resource conditions:
Both the DPSIR and MEA methods aim to provide a comprehensive understanding of the state
of the world's ecosystems, including their services and the challenges they face, in order to
support informed decision-making.

Focus on environmental impacts: Both methods focus on the impacts of human activities on
the environment and the consequences of these impacts for human well-being.
Interdisciplinary approach: Both methods involve the collaboration of experts from different
fields, such as ecology, economics, sociology, and public policy, to provide a comprehensive
understanding of the relationships between human activities and the environment.
Integration of social and ecological data: Both methods recognize the importance of
considering both social and ecological data in understanding the relationships between
human activities and the environment.

Long-term perspective: Both methods consider the long-term consequences of human

activities on the environment and the implications for future generations.

Difference between DPSIR and MEA

DPSIR MEA
DPSIR  focuses on analyzing the | MEA focuses on the relationships between
relationships  between environmental | ecosystems and human well-being, and

drivers and pressures, and their impacts on
environmental states and human well-
being.

provides a comprehensive assessment of
the current and future state of the world's
ecosystems and their services.

The DPSIR is primarily used in
environmental policy and decision-making
to understand the underlying causes of
environmental degradation and the impacts
of different policy responses.

The MEA is a scientific assessment of the
state of the world's ecosystems and their
contribution to human well-being.

The DPSIR framework is more focused on
the specific relationships between human
activities and environmental degradation

The MEA provides a broader assessment of
the state of the world's ecosystems and
their services

The DPSIR framework focuses on the short
to medium-term impacts of human
activities on the environment

The MEA provides a long-term perspective
on the future state of the world's
ecosystems and their services.

The DPSIR method primarily relies on
quantitative data and analysis

The MEA method also considers qualitative
data and local knowledge in its assessment.

The DPSIR method is often used for short-
term analysis

The MEA method provides a longer-term
perspective on the state of the world's
ecosystems.

Difference between the traditional/indigenous forest management system and formal user group

approach to forest resource management:

Traditional /Indigenous Forest
Management System

Formal User Group Approach

The traditional/indigenous forest
management system is based on the

The formal user group approach is a
modern system of forest resource




traditional knowledge, beliefs, and practices
of local communities that have lived in and
around the forest for generations.

management that is based on legal
frameworks, regulations, and formal
institutions.

The traditional/indigenous forest
management system is primarily focused on
the sustainable use of forest resources for
the benefit of local communities

The formal user group approach is
primarily focused on the sustainable use of
forest resources for commercial and
economic purposes

forest
is based on the

The traditional/indigenous
management system
principles of community-based
management, with local communities
having a direct role in the management and
decision-making processes.

The formal user group approach is based on
a top-down approach, with government
agencies and formal institutions playing a
larger role in the management and decision-
making processes.

The traditional/indigenous forest
management system is based on traditional
incentives such as social norms, community
values, and cultural beliefs.

The formal user group approach is based on
financial and economic incentives, such as
the distribution of revenue from forest
resources.

The traditional/indigenous forest
management system is based on consensus-
building and decision-making processes

The formal user group approach is based on
a more formalized and centralized decision-
making process.

that involve the local community.

The
management system is informal and based
on traditional knowledge and practices

traditional/indigenous forest | The formal user group approach is formal
and based on legal frameworks and

regulations.

Similarities between the traditional/indigenous forest management system and formal user group
approach to forest resource management.

The traditional /indigenous forest management system and the formal user group approach
to forest resource management have several similarities:

Both systems aim to achieve sustainable forest management and conserve forest resources
for future generations.

Both systems rely on collaboration between different stakeholders, including local
communities, government agencies, and private sector organizations.

Both systems require monitoring and evaluation processes to assess the effectiveness of
forest management practices and make necessary adjustments.

Both systems can benefit from a combination of traditional knowledge, modern technology,
and scientific research to inform and improve forest resource management practices.

Both require a comprehensive understanding of the local context, including the social,
economic, and cultural factors that affect forest resource management.

Both require a balance between the needs of different stakeholders and the need to conserve
forest resources for future generations.

Both require an adaptive and flexible approach to forest resource management, as conditions
can change over time.



