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ABSTRACT 

Climate change is hitting hard the countries with poor and weak economies. Most 

developing countries and the poor have been most vulnerable as they depend on 

climate sensitive sectors like agriculture. The process of adaptation is always 

constrained by the institutional, social, economic, and political environment in which 

people must operate. The climate change has brought complexities and more 

challenges in the developing world including Nepal. These issues have made careful 

engagement of multiple decision makers in the development and implementation of 

adaptation strategies. The statement of the problem was devised as the extent of 

impacts of climate change in sustainable livelihood and response through cooperative 

movement including vulnerable groups like poor, marginalized, Dalit and excluded 

people. The purpose of the study was thus to assess the current trend of climate 

change, resulting impact on livelihood and impacts of co-operative movement 

towards sustainable life.  

The literature review was carried out making the thematic review, theoretical 

review, and contemporary research studies. The review was concluded by making 

conceptual model of conceptual framework for the purpose of the study. This study 

was exploratory cum descriptive research based on qualitative and quantitative 

research approaches. The validity of this research was enhanced by the extensive and 

participatory nature of the investigations. The reliability of the study was ensured with 

multiple source of evidence, which leads to triangulation of data, the detailed, rich and 

thick descriptions of the researcher’s own assumptions and position in the study, and 

ultimate conclusions.  
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The present study has devised a model for policy option in the field of 

mitigating climate change, and improvement of livelihood through micro cooperative 

movement. The study reflected about different emerging themes from the grounded 

settings. The livelihood setting demonstrated diversity in family composition, 

education as a lever for promoting employment, rising trends of saving, crisis of food 

security and agro production, cooperative movement for livelihood improvement, 

declination of quality life and climate change. The impacts of climate change directly 

and indirectly threatened to livelihood. The assessment of climate change impacts 

illustrated about shift in season, weather change, variation in green coverage, 

declination in water sources, changing pattern of insect adaption, changing time of 

flowering and ripping fruits, declining crops production, over rainfall, drought, and 

people’s feeling about climate change. The cooperative movement has also raised 

issues regarding the inclusion of the excluded groups in cooperatives, poverty 

alleviation versus cooperative movement, with, without and beyond cooperatives, and 

micro-cooperatives as an alternative platform of being together. It would be better if 

micro cooperative exists in future. The study concluded that micro/ primary 

cooperative may be the alternative platform for being together and the new approach 

for reaching the unreached. 

The abstract of the thesis of Gyanendra Bahadur Karki for the Degree of 

Doctor of Philosophy in Economics was present on October 15, 2012. 

Degree Candidate     Abstract   Approved by  

 

………………………    …………………………… 
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CHAPTER I 

INTRODUCTION 

Climate change has emerged as the major challenge to sustainable development. The 

issue is directly related with the life styles in developed economies and the livelihood 

constraints of large number of poor people in underdeveloped countries. The issue 

bears the ethics of climate justice, livelihood security of poor and vulnerable groups 

and magnified sections along with good governance & human right. Thus, it is logical 

corollary that climate change and global poverty have attracted a lot of attention in 

recent years as key global challenges of our times, Sharma (2009). Both are serious 

challenges to the future health and prosperity of our planet. They need to be combated 

simultaneously; we cannot take care of one without addressing the other. An effective 

attack on poverty and the ill effects of climate change requires taking comprehensive 

action that encompasses both issues. We may not be able to fight with climate change 

without considering the rising needs of poor people and tastes of developing poor 

countries, nor can we effectively address global poverty without accounting for the 

impacts of climate change on agriculture, especially violent weather events that has 

particular impact on the poorest sections of these countries, Shah (2011). 

Background 

Global warming and climate change refer to an increase in average global 

temperatures. Natural events and human activities are believed to be contributing to 

an increase in average global temperatures. This may be caused primarily by increases 
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in greenhouse gases such as Carbon Dioxide (CO2). The seven indicators of global 

warming as mentioned by Shah (2011) are to increase the humidity or precipitation at 

atmosphere, to increase the temperature of troposphere layer, over oceans, sea 

surface, sea level, over land and ocean heat content. The three indicators of global 

warming are to decrease the glaciers, snow cover and sea ice, Alexander (2006). 

The main greenhouse gases are Carbon Dioxide (CO2), Methane (CH4) 

(which is 20 times as powerful gas as Carbon Dioxide) and Nitrous Oxide (N2O), 

fluorinated industrial gases like Hydrofluorocarbons (HFCs), Perfluorocarbons 

(PFCs), Chloroflorocarbon (CFCs) and Sulphur hexafluoride (SF6) ,water vapor etc. 

These greenhouse gases trap some of the outgoing solar energy, retaining heat as a 

greenhouse and it affects to rise in temperature on Earth. Many of these greenhouse 

gases are actually life enabling by trapping heat from to escape back into space and 

the Earth’s average temperature not to be a lot colder. If the greenhouse effect 

becomes stronger, then more heat gets trapped than needed and the Earth becomes 

less habitable for humans, plants and animals, Titus (1991). 

Climate change presents significant threats to the achievement of the 

Millennium Development Goals (MDGs) especially those related to eliminating 

poverty & hunger and promoting environmental sustainability. An increasing number 

of evidence is pointing to the disproportionate negative impact of climate change on 

the poorest countries who ironically have contributed least to the problem. Climate 

change is expected to increase the frequency and intensity of severe weather events. 

Poor countries lack the infrastructure necessary (e.g. storm walls, water storage) to 

respond adequately to such events. Diseases such as malaria and cholera are likely to 

have wider ranges, affecting more people in the poorest regions of developing nations 
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that do such diseases affect already most. Changing rainfall patterns could devastate 

rain-fed agriculture on which so much of the population in developing countries 

depends to survive, SAAPE (2010).  

 Nepal held cabinet meeting high in the Kalapathar at the base of Mount 

Everest in an attempt to draw world attention to the danger of global warming posing 

on glaciers. Yet among Nepal's own citizens, awareness of global warming or climate 

change lacks much. Irrespective of whether Nepalese live in cities or the countryside, 

climate change is contributing to a crisis in their food supply especially hard hit is the 

one-third of the population that lives below the poverty line, Dixit (2011). Weather 

patterns that used to occur in predictable cycles now no longer do so. Sudden intense 

rainfall; longer, drier winters; delayed monsoon seasons; and dramatic changes in 

temperature are believed to be caused in part by expanding Himalayan glaciers, 

resulting in farm fields that are subjected to drought, fire, flash floods, landslides, and 

soil erosion. According to climate change experts, citizens of Nepal can undertake 

initiatives such as planting crops that are more resistant to climate variation, better 

water management, the use of certain plants to halt soil erosion, early flood warning 

systems, among many others. First, however, the Nepalese population must shift from 

passivity to adaptation and action. But majority of them do not know much about the 

environment. 

 In addition to their recent sky-top cabinet meeting, the government of Nepal 

has been proactively trying to limit negative environmental impact on its citizens by 

joining the United Nations Framework Convention on Climate Change and creating a 

National Adaptation Program of Action. These two initiatives, the government hopes 

may result in substantial funding for climate change adaptation. However, if progress 
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is to be made, Nepal's citizenry of poor rural farmers, in particular they need to be 

educated about global warming. Even during the recent years of poor crop yields 

attributable to temperature extremes and alternating tumultuous floods and drought, 

awareness of climate change has remained very sensitive, Paudel (2011). 

 Rural communities place on record how winters have become significantly 

drier over recent decades, that the onset of the monsoon is no longer predictable for 

planting, when the rains are more intense, and that insect habitats are changing. The 

average temperatures in Nepal are rising faster about double the global increase and 

even more in the mountain regions. Further temperature increase of 0.5°-2.0° by the 

2030s, again a much faster rate than expected globally. Add we one pair on joint 

effort to promote adaptation and mitigation through the Co-operative approach etc. 

  In atmosphere, there is 78% Nitrogen, 21% oxygen and rest is other gases. The 

global warming and climate change have been top agenda since last three and four 

decades. The snow melting and the reducing permanent ice sheet in the polar region 

are the indicators to confirm rapid rise of atmospheric temperature. The climate 

change has become a great problem for farming, livelihood and food sovereignty of 

common people. In first time Swedish Scientist Svante Arrnenius had found in 1894 

that rise in atmospheric temperature is in parallel with rise in carbon dioxide 

concentration. In 1896, Arrhenius had published first calculation of global warming 

from human emissions of CO2 and he calculated the effect of a doubling atmospheric 

carbon dioxide to be an increase in surface temperatures of 5-6 degrees Celsius. The 

sudden rise in carbon dioxide level in atmosphere during last three centuries from 280 

ppm to 315 ppm proves that GHGs are increasing in the atmosphere. The GHGs 
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screen growing thicker and average 0.6 degree Celsius temperature is already raised, 

Sharma (2009).  

 The biggest sources of global warming are industrialized countries and 

industrialization of agriculture. Especially small farmers and rural communities of 

developing countries are more suffering from climate change. The changing weather 

patterns bring unknown pest, diseases, droughts, floods, storms which destroy the 

crops, farming land, farming stock and farmer's livelihood. The plant, animals and 

marine life are threatened and disappearing due to the combined effects of climate 

change and industrial exploitation. Also life is endangered by the decreasing of fresh 

water resources day by day due to the climate change pattern. The use of chemicals in 

agriculture and deforestation for farming are also contributing to climate change. The 

climate change affects the ability of developing countries to achieve their poverty 

reduction and sustainable development strategies, Sharma (2009).  

More than sixty-five percent people of Nepal primarily depend on agriculture 

sectors and they are highly affected in their livelihood due to the climate change 

pattern. The emission of greenhouse gases is negligible of Nepal but impact of climate 

change is very high. The climate change directly affects to melt the ice in the 

Himalayan of the North and raising the temperature in South part of Nepal. The 

developed countries are mainly responsible for global warming and they need the 

concrete steps to reduce their emission of greenhouse gases. The climate change 

affects globally and all global communities should be focused to solve this serious 

global problem. Especially industrialized developed countries which produce more 

GHGs to atmosphere, these countries should be responded to reduce the GHGs and to 

raise the destroying funds for developing countries. 
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This study was designed to find out the impacts of climate change on 

livelihoods to enable and support effective adaptation decisions that would reduce the 

vulnerability to climate and environmental change while promoting sustainable 

development. It also seeks to generate information about the local adaptation 

strategies and mitigation measures that will be guidance for formation of appropriate 

policy and program in the national level.  

 Overview of Nepalese Economy 

Poverty and unemployment are rampant in Nepal. The economic growth of Nepal is 

3.5 percent and seems the increasing trend of the gap between poor and rich. Seven 

million people are under poverty line, it means their income is less than one US dolor 

per day. 3.4 percent people go hungry every night, 25 percent people are landless. 

Daily more than 1000 youth are going to foreign countries for working and many 

workers are died. According to data of 2009, seven hundred fifty four Nepali workers 

died in Golf countries. 16.4 percent of price rise in food and beverage items and the 

inflation in2009/ 2010 is 14 percent.  The unemployment population of Nepal is 18.3 

% and 2.6 million child labor are at present in Nepal. According to government 

progress report, people below poverty line become 25.4 % in 2010 from 31% in 

2004.The enrolment in primary education is 93.7% , infant mortality is 48 per 

thousand, under 5 years children mortality is 50 per thousand and maternal mortality 

is 229 in one hundred thousand, Khadka (2011). 

 According to census of 2001, the population of Nepal was 23.15 million, 85 

percent is rurally-based. However, with 75 percent of the country’s total area not 

suitable for agriculture combined with increasing environmental degradation and the 

decreasing productivity of croplands, forests and pastures, a sustainable form of 
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livelihood through agriculture and farming is no longer possible for many families 

and communities. The vast majority of people in Nepal are very much food insecure 

and have been struggling hard for a sustainable livelihood. About 68 percent of all hill 

districts and 88 percent of all mountain districts in Nepal are with food deficiency. 

The slow agricultural growth rate implying stagnation in the agricultural sector during 

the past three decades has clearly demonstrated the relative failure of past agricultural 

development policies and has indicated the urgent need for a new approach. Only 

through the organization and empowerment of rural communities may sustainable 

management of natural and agricultural resources and basic livelihood rights be 

achieved.   

   Bio-intensive farming (BIF) is an integrated, multi-disciplinary, humanitarian 

approach to agriculture based on the empowerment of farming community for 

adopting intensive organic farming to meet the steadily increasing need of the 

community on sustained food supply and security. It is friendly to human and animal 

health, and nutrition. The concept is based on the empowerment of local Community-

Based Organizations (CBOs) and advocates for the rights of the farming community. 

The BIF technology is based on the utilization of indigenous and locally available 

technology resources and experiences. 

 International Centre for Integrated Mountain Development (ICIMOD) has 

suggested that only six glacial lakes in Nepal should be classed as potentially 

dangerous and that none posed an imminent threat. It has also pointed out that the 

volume of snow and rainfall in the mountain regions has much greater influence on 

the rivers than the glaciers. Water is the dominant feature of this topography; beyond 

the glaciers, lays 6,000 rivers that play their role in regular flooding and landslide 
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disasters, as well as the more positive value of irrigation and hydropower. Whilst an 

increase or decrease in rainfall might conceivably benefit certain crop yields, any 

long-term adjustment of input to the overall hydrological cycle represents a threat. 

The immediate urgency in assessing the impact of climate change in Nepal is the 

evidence that poor rural households are already unable to cope with deviation from 

benign weather patterns, from whatever cause. More change means more poverty. If 

the impact on the poor is the greatest concern relating to climate change in Nepal, 

then the optimum adaptation strategy is to accelerate steps towards poverty reduction 

and food security. 

 Nepal is a world leader in decentralized forest management, which aims to 

provide livelihoods for the poor without degrading the natural resource. Established 

for over three decades and substantiated in law by the Forest Act 1993, Community 

Forest User Groups now engage 1.6 million households in management of about a 

quarter of Nepal’s forest cover. In the absence of significant government spending on 

the forest sector, other drivers of deforestation retain their force clearance for 

agriculture and grazing combines with the use of firewood as primary energy source 

by almost 70% of the population. The overall rate of deforestation in Nepal is 

believed to remain alarmingly high at 2% per annum. The weakened soil structure 

contributes to the loss of groundwater in lowland regions such as in Terai and 

increases the risk of floods and landslides, Dixit (2011). 

 The rural livelihood of Nepal is not running smoothly and there are so many 

challenges. Rural people should be worked jointly to withstand these challenges and 

now a day people are participated in co-operative movement and groups like mothers' 

group (Ama Samuha), Bachat Samuha, community forest preservation groups, etc. In 
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the context of under developing countries, cooperatives can play the important role 

for poverty alleviation. It is felt to change the rules and conduction of cooperative in 

the favor of Dalit, excluded, marginal and poor people.  

Statement of the Problem 

The climate change patterns are more important for affecting the functioning of the 

earth’s eco-system than any other environmental changes. The rate of carbon emission 

should be reduced to minimize the impacts of climate change.  According to the Inter 

- Governmental Panel on Climate Change (IPCC), a panel of 2000 scientists has 

determined that even if we take steps now to reduce our emission of greenhouse 

gases, the globe could warm up at a rate faster than it had been in the past 10,000 

years. Carbon Dioxide (CO2) has been the most important Green House Gas (GHG), 

forming 80% of the world’s GHG emission in 1990, which is principally produced by 

the combustion of fossil fuels such as oil, coal and gas. Rapid industrialization 

powered by   burning of fossil fuel over the past 200 years has resulted in a dramatic 

rise for carbon dioxide in the atmosphere from 0.028%   to 0.036%. The concentration 

of several greenhouse gases like methane, Carbon Dioxide, and CFCs has increased 

over time. Due to some of the anthropogenic sources, greenhouse gases increased 

leading to higher carbon dioxide concentration. Livestock and agriculture farming use 

the fertilizers, pesticides etc. that also affects the livelihood. Use   of 

Clorofluorocarbons (CFCs) in refrigeration systems and use of CFCs and halogens in 

fire suppression systems and manufacturing processes also has contributed for global 

warming that causing the climate to change.  



10 
 

 

 Nepal (2009) mentioned that Chlorofluorocarbons (CFCs), Halos, Hydro-

chlorofluorocarbons (HCFCs) etc. compounds which are emitting regularly from 

industrial sectors that destroy the Ozone (O3) of the Stratosphere layer of atmosphere. 

Chlorine radicals are released from these compounds when these contact with Ultra-

violet Radiation of stratosphere layer. That chlorine radical reacts with Ozone and 

produces the highly active Chlorine monoxide (ClO) molecule that can destroy 

100,000 molecules of Ozone. Due to decrease of the density of Ozone layer, Ultra 

violet Radiation enters to our environment and directly affects to the living being. The 

regular contact of Ultra Violet Radiation decreases immunity power of human being 

and animals and different types of diseases can attract easily. It also affects the vision 

of eyes and Deoxyribonucleic Acid (DNA) of the cell. That Radiation destroys 

phytoplankton and kills fishes of thousand-mile depth of sea. These plants and 

animals are basic food of the water ecosystem and food web may be affected. It 

means 30% animal protein of sea may be lost which is regularly getting by human. 

That radiation directly affects the photosynthesis process and plant's leaves become 

thick & narrow. It effects for growth and crop production. 

 Climate change is hitting hard the countries with poor and weak economies. 

Most developing countries and the poor are most vulnerable as they depend on 

climate sensitive sectors like agriculture. Adaptation to climate change requires 

multiple stakeholders to change their behavior. The process of adaptation is always 

constrained by the institutional, social, economic and political environment in which 

people must operate. This is fact in developing countries especially for poor people 

due to uncertainties associated with identifying the impacts of climate change and the 
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many problems that   farmers and decision makers are facing, Titus (1991). The 

climate change becomes complexities and more challenges in the developing world. 

 Nepal is the vulnerable country because of the impacts of climate change. The 

impact of global warming is already being felt by the most vulnerable, the poorest 

people and countries and lack of resources to cope with the climate change. The 

overall effect of climate change on agriculture and livelihood may depend on the 

balance of these effects. The farmers have to adjust to the changes in climate by 

adapting their usual crop cycle and production systems to an unpredictable situation 

because of the climate change. Droughts and floods are leading to crop failures, 

increasing the number of people becoming hungry in the world. These issues make 

careful engagement of multiple decision makers in the development and 

implementation of adaptation strategies even more important. Therefore, the 

following major questions are still to be solved: 

1. How can information of climate change be informed to poor and uneducated 

people for sustainable livelihood? 

2. What are the sustainable strategies of decision makers for management of 

agricultural system and livelihood to withstand the climate change? 

3. What are the economic and agricultural policies for managing the climate 

change? 

4. What types of co-operatives are suitable for farmers and poor people to sustain 

their livelihood? 



12 
 

 

5. What are the government policies and strategies to reduce the global warming 

in own country and worldwide? 

6. How are the poor and uneducated people managing their food security systems 

to face the climate change and get rid of hunger & food insecurity? 

7. How can the poor, marginalized, Dalit, excluded people easily participate to 

co-operative organization to reduce their poverty? 

There is lack of long term co-operative planning with a clear vision and insufficient 

legal provision, rules, regulations and standards to regulate and monitor co-operatives 

for sustainable economic, social and cultural development of low level people of 

Nepal, insufficient and ineffective structural and institutional arrangements for the co-

operative sectors to withstand with climate change pattern, lack of formal co-

operative education, trainings and systematic co-operative information system, 

distribution of information, business leadership development, among co-operatives 

and their associations, NPC (2007). There is the difficulty for registration of co-

operative organization for the poor, marginalized, Dalit, excluded people and the 

minimum 25 members of 25 families and registration office are far from the rural 

area. 

 Based on the different questions raised in this sector, there exist different 

issues in the sectors of sustainable livelihood, climate change and cooperative 

movement of Nepalese society. My research problem is to assess the impacts of 

climate change in sustainable livelihood and response through cooperative movement 

of vulnerable groups like poor, marginalized, Dalit and excluded people. 
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Purpose of the Study 

The purpose of the study is to trace out the current trend of climate change, resulting 

impact on livelihood and required type of co-operative movements for their 

sustainable life. The specific objectives of this study are, 

a. To explore adaptation and mitigation measures for secure livelihood of people.  

b. To assess the impacts of climate change in livelihood of Nepalese people, and 

c. To analyze the suitable model of co-operative movement for sustainable 

livelihood of vulnerable groups ( poor, marginalized, Dalit, excluded people ) 

to withstand  climate change.  

Research Questions 

The research questions for guiding the research are devised as, 

a) What are the measurements of adaptation and mitigation for secure livelihood 

of people? 

b) How does climate change affect in livelihood of the Nepalese people? and 

c) How does co-operative movement promote sustainable livelihood of 

vulnerable and marginalized people to cope with climate change? 

Rationale of the Study 

This study deserves to identify the effect of the global warming and analyze the 

impact of climate change on livelihood of Nepalese society. It also analyzes the 

economic role of co-operative movement for sustainable livelihood of poor, 

marginalized, Dalit, excluded people. There are very less studies on the effects of 

climate change in livelihood of the major of people of the country. The study can also 
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be helpful for the planners and decision makers to mitigate the impact of climate 

change. The climate change may be largest problem of the present world, the study on 

effect of climate change in agriculture, livelihood of the people and elements of the 

environment necessary. In a country where most of the people are farmers and facing 

the problem of food crisis and livelihood, this study can help in its solution. 

 This study analyzes the suitable model of co-operative movement for 

sustainable livelihood to withstand the climate change, which will be useful for poor 

people of the developing countries. The study has selected only geographical area of 

Hill, which can represent the scenario of hilly area of Nepal. Therefore, the study of 

impact of climate change analysis and mitigation measures in this research can 

provide useful insight to deal with climate risks in livelihood. Inequitable land 

distribution limits their access to natural resources, credit, improved technology and 

the support service needed to improve their production and income. The impact of 

climate change also hits and forces them to be more vulnerable in their livelihoods.  

Scopes / Limitations of the Study 

This study reviewed the impact of climate change, livelihood and co-operative in the 

context of Nepal. It may be helpful to understand the shortcomings of the program, 

implemented by the government and put forward the recommendations in the 

concerned field for the betterment. This study analyzed impact of climate change and 

the suitable model of co-operative movement for sustainable livelihood to withstand 

the climate change which may be useful for people of the under developing and 

developing countries. This study helps for further study in the sector of socio 

economic and environmental studies.  
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Delimitations of the Study 

The study covered broad areas of climate change, livelihood and co-operative in the 

context of Nepal. The study is limited to option survey and qualitative research study. 

Due to the academic study for Ph. D course, it may not cover the large study area of 

Nepal and may not be generalized for whole Nepal. Further study is required for valid 

representative of whole Nepal in the context of climate change, livelihood and co-

operative.   

Operational Definition of the Key Terms 

Greenhouse gases: Greenhouse gases include methane, chlorofluorocarbons and 

carbon dioxide. These gases act as a shield that traps heat in the earth’s atmosphere. 

The resulting greenhouse gas effect is thought to contribute to global warming 

Livelihood:  livelihood is multi-dimensional, covering not only economic but also 

political, cultural, social and ecological aspects. 

 Sustainable rural livelihoods: The concept of ‘sustainable rural livelihoods’ is 

increasingly central to the debate about rural development, poverty reduction and 

environmental management. The term ‘sustainable livelihoods’ relates to a wide set of 

issues which encompass much of the broader debate about the relationships between 

poverty and environment. 

Co-operative: The co-operative is comprised of two ‘words, ‘Co’ stands for 

together and ‘operative’ stands for working. It means, the meaning of co-operative is 

working together. The term of co-operative is living together, thinking together and 

working together for common benefit of the members. The co-operative is neither 

communist ideology nor capitalist ideology; it is equipment for group business of 

members involved according to their felt needs. Similarly, the ICA congress (1995) 

http://alternativefuels.about.com/od/glossary/g/carbondioxide.htm
http://alternativefuels.about.com/od/lifestylecleangreen/a/globalwarming.htm
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has defined co-operatives, as “A co-operative is an autonomous association of persons 

united voluntarily for the fulfillment of their common economic, social and cultural 

needs and aspiration through a jointly owned and democratically controlled 

enterprise.” 

Climate change: Climate change is a significant and lasting change in the 

statistical distribution of weather patterns over periods ranging from decades to 

millions of years. It may be a change in average weather conditions, or in the 

distribution of weather around the average conditions (i.e., more or fewer extreme 

weather events). Climate change is caused by factors that include oceanic processes 

(such as oceanic circulation), variations in solar radiation received by Earth, plate 

tectonics and volcanic eruptions, and human-induced alterations of the natural world; 

these latter effects are currently causing global warming, and "climate change" is 

often used to describe human-specific impact. 

Vulnerability: Vulnerability refers to the inability to withstand the effects of a 

hostile environment. A window of vulnerability (WoV) is a period within which 

defensive measures are reduced, compromised or lacking. 

Bio-diversity: Biological diversity is the variety and variability among living 

organisms and the ecological complexes in which they occur. Diversity can be 

defined as the number of different items and their relative frequency. For biological 

diversity, these items are organized at many levels, ranging from complete 

ecosystems to the chemical structures that are the molecular basis of heredity. Thus, 

the term encompasses different ecosystems, species, genes, and their relative 

abundance. 

http://en.wikipedia.org/wiki/Weather
http://en.wikipedia.org/wiki/Thermohaline_circulation
http://en.wikipedia.org/wiki/Sunlight
http://en.wikipedia.org/wiki/Plate_tectonics
http://en.wikipedia.org/wiki/Plate_tectonics
http://en.wikipedia.org/wiki/Volcanic_eruptions
http://en.wikipedia.org/wiki/Global_warming
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Ecosystem: An ecosystem is a community of living organisms (plants, animals 

and microbes) in conjunction with the nonliving components of their environment 

(things like air, water and mineral soil), interacting as a system. These components are 

regarded as linked together through nutrient cycles and energy flows. As ecosystems 

are defined by the network of interactions among organisms, and between organisms 

and their environment, they can come in any size but usually encompass specific, 

limited spaces (although it is sometimes said that the entire planet is an ecosystem).  

Climate change mitigation: Climate change mitigation is action to decrease the 

intensity of  forcing in order to reduce the effects of global warming. In contrast, 

adaptation to global warming involves acting to tolerate the effects of global 

warming. Most often, climate change mitigation scenarios involve reductions in the 

concentrations of greenhouse gases, either by reducing their sources or by increasing 

their sinks. The UN defines mitigation in the context of climate change, as a human 

intervention to reduce the sources or enhance the sinks of greenhouse gases. 

Climate change adaptation: The UNFCCC defines it as actions taken to help 

communities and ecosystems cope with changing climate condition. The IPCC 

describes it as adjustment in natural or human systems in response to actual or 

expected climatic stimuli or their effects, which moderates harm or exploits beneficial 

opportunities. The UN Development Program calls it a process by which strategies to 

moderate, cope with and take advantage of the consequences of climatic events are 

enhanced, developed, and implemented. 

Organization of the Study 

My thesis consists of seven chapters.  The present chapter contains background, 

statements of problem, the purpose of the study, the specific objectives of the study, 

http://en.wikipedia.org/wiki/Community_(ecology)
http://en.wikipedia.org/wiki/Abiotic_component
http://en.wikipedia.org/wiki/Global_warming
http://en.wikipedia.org/wiki/Adaptation_to_global_warming
http://en.wikipedia.org/wiki/Effects_of_global_warming
http://en.wikipedia.org/wiki/Effects_of_global_warming
http://en.wikipedia.org/wiki/Effects_of_global_warming
http://en.wikipedia.org/wiki/Climate_change_mitigation_scenarios
http://en.wikipedia.org/wiki/Concentrations
http://en.wikipedia.org/wiki/Greenhouse_gases
http://en.wikipedia.org/wiki/Greenhouse_gas_emissions%23Greenhouse_gas_emissions
http://en.wikipedia.org/wiki/Carbon_sink
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research questions, significant of the study, scope of the study, organization of the 

study, delimitation of the study and chapter summary. 

Chapter two provides a comprehensive literature review and chapter three 

discusses models, and methodology and research procedures in detail.  Similarly, 

chapter four provides data tabulation and presentation of the livelihood. Chapter five 

provides data tabulation and presentation of the climate change sector and Chapter six 

provides data tabulation and presentation of co-operative sectors. Similarly, Chapter 

seven contains the discussion and new grounded setting of the study, Chapter eight 

contains the summary, conclusion of the study along with policy recommendations 

and further implications. Table 1.1 explains the details about my organization of the 

thesis report. 

Table 1.1 

Organization of the Study 

Chapter Organization of the Study 

Chapter I Introduction, research problem, purpose of the study, research 

question, significant of the study, scope of the study, organization 

of the study and chapter summary. 

Chapter II Literature review, thematic review, theoretical review, 

contemporary research studies and conceptual framework of the 

study, theoretic and chapter summary. 

Chapter III Research Methodology, sampling strategies, data collection 

techniques, instruments, techniques of data analysis and reduction, 

validity and reliability and chapter summary.  

Chapter IV Data presentation and analysis of diversity in family composition, 

education as a lever for promoting employment, raising trends of 

saving, crisis of food security and agro production, cooperative 

movement for livelihood improvement and chapter summary. 
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Chapter V Data presentation and analysis of climate change, the emerging 

themes like declination of quality life, shift in season, weather 

change, the changing pattern of insect adaption, changing time of 

flowering and ripping fruits, declining crops production, over 

rainfall and drought, people’s feeling of climate change, variation in 

green coverage, and declination of water sources and chapter 

summary.  

Chapter VI Data presentation and analysis of cooperative, access of excluded 

communities in cooperatives, moving ahead: from group to primary 

cooperative versus micro-cooperative, primary cooperative (Micro-

cooperative) management, future cooperative model: alternative 

platform for primary poverty alleviation and beyond the existing 

cooperative for poverty alleviation and chapter summary. 

Chapter VII Discussion and new grounded setting of the study, diversity in 

family composition, education as a lever for promoting 

employment, raising trends of saving, crisis of food security and 

agro production, cooperative movement for livelihood 

improvement, declination of quality life and climate change, shift in 

season, weather change, variation in green coverage, declination of 

water sources, changing pattern of insect adaption, changing time of 

flowering and ripening fruits, declining crops production, over 

rainfall, drought, and people’s feeling of climate change, the 

inclusion of the excluded groups in cooperatives, poverty 

alleviation versus cooperative movement, with, without and beyond 

cooperatives, micro-cooperatives and chapter summary. 

Chapter VIII Summary, Conclusion, recommendations and further implications.    
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Chapter Summary 

This chapter is a glimpse of my whole thesis work. It covers the background, 

statement of problems, purpose of the study, research questions, significant of the 

study, scope/limitation of the study, delimitation and organization of the study. 

The next chapter presents the selected literature review related to the 

principles and practices of livelihood, climate change and cooperative theories in the 

topic of theoretical review. Similarly, literatures of the different themes including 

climate change, livelihood and cooperatives under different themes, contemporary 

research studies and conceptual framework of the study are integrated.    
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CHAPTER II 

REVIEW OF LITERATURE 

In the earlier chapter, I discussed about the introduction of research, statement of 

problem, purpose of the study, specific objective, research questions, scope/ limitation 

of the study, delimitation and organization of research. This chapter has presented on 

the subject of literature review, carried out based on available literatures. It has 

covered the thematic review, theoretical review and contemporary research studies 

and conceptual framework of the study. 

Thematic Review 

Literatures of the different themes including climate change, livelihood and 

cooperatives under different themes have been reviewed and presented in sequential 

manner in the subsequent chapters. The review has covered country scenario, 

atmospheric condition and evolution of Earth’s atmosphere, atmospheric 

compositions, historical background of climate change, green house gases, climate 

change projection, impacts of climate change, indicators of climate change, mitigation 

of climate change in Agriculture programme in Tanzania and Kenya, cooperative 

movement in the world and also in Nepal, primary cooperatives in Nepal, problems 

and challenges of cooperatives and trends of registration of cooperatives in different 

countries.  
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Country Scenario 

This chapter dealt with the general introduction of overall view of Nepal. That 

country is landlocked and situated in the southern Himalayan side and its total area is 

147,181 sq. km. The land and water cover 92.94% and 7.06 % of the total area 

respectively. It covers 0.03% part of world and 0.3% part of the Asia. The average 

North-South width is about 193 km and East-West length averages to 885 km. The 

country lies between India in the East, West and South by covering boarder of 1,690 

Km and the People's Republic of China in the North with boarder of 1,236 km. It is 

situated at 26º 22' to 30º 27' North latitude and from 80º 04' to 88 º 12' East longitudes 

with an altitudinal range from 60m in the south to 8,848m in the north, Sharma 

(2009).  

Geographically, Nepal represents a transitional mountain area with over three 

quarters of the land covered by strong hills and mountains. The geological formations 

correspond to the physiographic zones and most parts of the country are geologically 

weak and easily broken. The Siwaliks or Chure Bhabhar and Middle Mountains are 

ecologically threatened and geologically vulnerable. 

Nepal is broadly divided into three ecological regions: the Terai (plain area) in the 

south, the Hills in the middle and the Mountains in the north covering 23, 42 and 35 

percent of the total area respectively. Terai is a low-lying plain and highly vulnerable 

to floods during the monsoon. Similarly, the mountain and hills, due to its sloppy and 

fragile landscape, is vulnerable to extreme climatic events. The Terai or Madhesh is 

situated between 60 metres to 300 metres above the sea level. It is southernmost part 

with plain area and its extension is to the Northern India. Due to irrigation and fertile 

land, it is also called Store of Crops. The Outer Terai ends at the first range of 
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foothills called the Siwaliks or Chure Bhabhar, which is densely forested. Below the 

Chure Bhabhar, there is greater permeable sediments and force groundwater to the 

surface in a zone of springs and marshes. The biggest forest called Charkose Jhadi lies 

in the Terai reason. In several places beyond the Siwaliks there are Dun valleys called 

Bhitri Madhesh with productive soil, Sharma (2009). The main Dun valleys are Dang 

and Deukhuri in Western and the Chitawan Valley in central of Nepal. The Terai ends 

and the Hills begin at a higher range of foothills called the Mahabharat Range. 

The hill region is situated south of the mountain region and north of Terai 

region. It is mostly between 600 metres to 3,336 meters altitude. It covers 68 % land 

of Nepal. The Chure and Mahabharat ranges are also included in this region. It is 

slopping land and also has valleys like Katmandu, Pokhara, Dang and Deukhuri. It is 

affected by soil erosion and land slide in monsoon.  This land is good for vegetable, 

fruit, herbs and cash crops like Alaichi, Tea and Coffee etc. 

The Mountain region or Himalaya is situated from 3,360 to 8,848 metres. It rises as a 

virtual wall beyond the snowline at 5,000 to 5,500 metres to some 90 peaks over 

7,000 metres and eight exceeding 8,000 metres including Mount Everest at 

8,848 metres.   The snow line begins up to 5000 metres and mostly almost area is 

covered by snow. There are other Himalaya not continuous across Nepal. Permanent 

villages in the mountain region stand as high as 4,500 metres with summer 

encampments even higher, Sharma (2009).  

 Nepal has tremendous variation in climate with wide range from the tropics to 

the alpine regions. The remarkable differences in climatic conditions are primarily 

related to the enormous range of elevation within a short north south distance. There 

are four seasons in Nepal namely Spring, Autumn, Summer and Winter. The national 
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mean temperature is around 150C, and studies carried out by the Department of 

Hydrology and Meteorology showed that the average temperature in Nepal is 

increasing at the rate of approximately 0.06 degrees Celsius per year. The maximum 

temperature of the year occurs in May or early June, starts decreasing rapidly from 

October, and reaches the minimum of the year in December or January.  

The average rainfall of the country is 1,500 mm. Nepal receives abundant rainfall, but 

the distribution throughout the year is of great concern about the occurrence of floods, 

landslides, and other extreme events. Most floods occur during the monsoon season 

when heavy precipitation coincides with snowmelt in the mountain. Rainfall occurs 

within the monsoon, receiving of the total precipitation between June and September. 

The annual mean precipitation is around 1800 mm in Nepal with 80 percent of 

occurring during the monsoon season (June to September). Rains diminish in 

September and generally end by mid-October, generally cool, clear, and dry weather, 

as well as the most relaxed and jovial period in Nepal. There are more than 600 rivers 

and rivulets including major three rivers like Sapta Koshi in the East, Sapta Gandaki 

in the middle and Karnali in the west. The figure 2.1 illustrates the types of climate 

found in Nepal, Sharma (2009).  
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Figure 2.1 Climatic Variations in Nepal 

        

 

 

 

 

    

Source: Everest Atlas, 2007 

Tundra Climate is found above 5,000 metres where snow falls all over the year. 

Temperature becomes below 00 Celsius. Alpine Climate is found in Himalayan region 

of 3,350 metres to 5,000 metres. Winter temperature becomes below 00 Celsius and 

maximum summer temperature becomes 100 Celsius. The rainfall is below 30 

centimetres all over the year. Similarly, Coniferous climate is found between 2,100 

metres to 3,350metres. Winter temperature becomes below 00 Celsius and summer 

temperature becomes 100 Celsius to 150 Celsius.  The rainfall is below 50 centimetres 

all over the year. In winter, snow falls less. Due to the low temperature and low 

rainfall, crops production is also low. The deciduous climate is found below 1,200 

metres altitude. Summer becomes warm and shorter but the winter becomes cold and 

longer. Winter temperature becomes below 50 Celsius and summer temperature 

becomes 150 Celsius, Sharma (2009). The rainfall is 250 centimetres in south part and 
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100 centimetres in north part due to the moving monsoon from south to north. 

Subtropical Climate is found between 1,200 metres to 2,100 metres altitude. Winter 

temperature becomes 150 Celsius to 50 Celsius and summer maximum temperature 

becomes 380 Celsius to 420 Celsius.  The rainfall is above 200 mililitres due to the 

good monsoon weather. This climate is best for cultivation. 

  By religion Nepal is composed of 80.62 percent Hindu and the remainder is 

made up of Buddhists (10.70 %), Muslims (4.20%), Kirat (3.60%), Christian (0.45 %) 

and others (0.40%) CBS (2001). The census of 2001 has listed more than 100 

caste/ethnic groups as inhabitants of Nepal having their own culture and languages. 

Almost half of the population lives in the Terai region, where the land is more suitable 

for cultivation. Like many other Least Developed Countries (LDCs), Nepal's 

development process has commenced relatively recently and has faced challenges of 

inadequate infrastructure in a highly rugged terrain, little exploitable natural 

resources, a shortage of skilled labor, and a landlocked location. Nepal's GDP is 

US$5.5 billion; an annual average growth rate of 4.9 percent and per capita income is 

US$250, which is among the lowest in the world, ADB (2011).   

Nepal has a population of 23 million with a growth rate of 2.24 percent (NPC, 

2001). However, the population is overwhelmingly concentrated in rural areas, with 

only 12 percent   living in urban areas (World Bank, 2002). Consequently, rural 

population density is relatively high at 686 people per square kilometer, a figure that 

exceeds that for most low-income countries (World Bank, 2002). Nepal has one of the 

highest population densities in the world with respect to cultivable land (MoPE, 

2000).  Population projected for the year 2006 is 25.8 million. Life expectancy at birth 

is 63.3 years, the lowest in South Asia. According to HRD (2007), infant mortality per 
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1,000 live births is 64.4, the highest in South Asia; and illiteracy among the 

population above the age of 15 is 62 percent. 

The agriculture sector employs most of the labor force, which was at 82 

percent   in 2000. Despite engaging a majority of the population, agriculture is 

primarily a subsistence activity and contributes only 38 percent   to GDP, compared to 

industry at 23 percent, and services at 39 percent (NAPA Case Study, 2003). The 

preliminary estimates of per capita GDP and per capita GNP in terms of US dollar are 

315 and 322 at a current price respectively for the year 2005/2006. Thirty one percent 

of the populations are below the absolute poverty line. Nepal's economic growth of 

the country has not improved substantially over time to overtake population growth. 

Nepal's economy is overwhelmingly dependent on agriculture. Approximately 40 

percent   of the country's GDP came from agriculture in 2000, down from 52 percent 

  in 1990 (MoF, 2002). Nepal is a major tourist destination: a significant fraction of 

foreign earned income is dependent on the country's natural resources.  

A heavy reliance on tourism and agriculture makes Nepal's economy very 

sensitive to climate variability (World Bank, 2002). With a Human Resource 

Development Index of 0.332, Nepal ranks 151 among 174 countries (HRD, 2001). 

Nepal is one of the poorest countries in the world, with 82.5 percent of the population 

living below the international poverty line of $2 per day (World Bank, 2003). A Gini 

coefficient 2 of 0.37 indicates that income distribution is somewhat uneven.  In fact, 

some 38 percent   of the population survives on less than US$1 per day. However, 

Nepal has considerable scope for accelerating economic growth by exploiting its 

potential in hydropower and tourism; these are the areas of recent foreign investment 

interest (World Bank, 2002). About 80 percent of the population of Nepal depends on 
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the forests for daily fuel wood supply and 42 percent on the fodder for livestock as 

these are extracted from the forest (WECS, 1997). Therefore, forest stands as one of 

the most important natural resources to meet the basic needs of firewood, fodder and 

timber of the people. The land resource map of the country has revealed that 

cultivated land covers about 20 percent of the total land, forest 29 percent, grassland 

covers 12 percent, shrub lands 11 percent, and other categories like rocks, snow lands 

and settlements make up the rest. Of the total forestland, 35 percent is in the hills and 

one-third in the mountain region (UNEP, 2001).  

Figure 2.2  Types of Forest in Nepal 

 

Source: Everest Atlas, 2007 

Nepal is also rich in fascinating biological diversity. Nepal occupies only 0.03 percent 

of the total surface of the earth (MoPE, 2001) and covers 0.1percent of the world's 

land area but has high representation of biotic diversity. It claims 9.3 percent of bird, 

4.5 percent of mammal, 2 percent of reptiles, 6 percent of butterfly, 1.0 percent of fish 

and over 2.0 percent of the flowering plant species of the world. This richness of 
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species can be attributed to the immense physical and climatic variation of the land. 

The immense bio-climatic diversity in Nepal supports more than 35 forest types 

(Stainton, 1972). They are home to 5833 species of flowering plants, including about 

248 species of endemic plant and 700 species of medicinal plants. Nepal's landmass is 

also home to 185 species of mammals, 847 species of birds, 645 species of butterflies, 

170 species of fish and other animals (MoPE, 2001).  

Nepal is one of the richest countries in water resources. The monsoon 

contributes significantly in water regime of the country. As a result, several sources of 

water in the form of glaciers, snow pack, groundwater, and river networks exist in 

Nepal. The country has about 6000 rivers and streams including three major river 

basins: Sapta Kosi in the east, Karnali in the west and Sapta Gandaki in the central of 

Nepal. The annual run-off from the total drained areas is estimated to be 202 billion 

m3. The contribution from the Nepalese territory accounts to an annual run-off of 170 

billion m3. About 4063 sq km is estimated to be covered by surface water, of which 

97.3 percent   is under the large rivers followed by natural lakes (1.2 %), ponds (1.2 

%) and reservoirs (0.3 %) (HMG,1992). The area under snow and ice is 17,920 km2, 

which represents about 13 percent   of the country's total area (WECS, 1988). Nepal's 

Terai belt has rechargeable ground water potential, which occurs in both artesian and 

non-artesian aquifers (WECS, 2002). The theoretical potential on the basis of average 

flow is estimated to be 83000 MW electricity (Shrestha, 1968), out of which 44,600 

MW has been assessed to be technically feasible, while 42,130 MW (50.6 Percent) 

could be economically  harnessed (Sharma and Adhikari, 1990).  

According to Paudel (2009), in the past, Nepal was known as a mineral 

producing country and the metals such as iron and copper were exported to Tibet. But 
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at present, most of existing mineral deposits are known to be small and unprofitable. 

The total reserve of natural gas from whole of the prospective area is expected to be 

around 300 million m3. Exploration has revealed that about 15.3 million tons of 

limestone and 10 million tons of proved cement grade limestone are known to exist in 

average down to a depth of 60 m in Nepal. High-grade limestone reserve of 70 million 

tons is also known to occur in Nepal. Further, 64.58 million tons of cement grade 

limestone are the expected reserves waiting to be exploited in the near future. As for 

the coal, apart from the low quality lignite deposits, commercial coal deposits supply 

about 25 Percent   of the total demand of coal in Nepal (Sharma and Thapa, 2000). 

Evolution of Atmosphere 

Earth's atmosphere can be divided into five main layers. From highest to lowest, these 

layers are. The outermost layer exosphere of Earth's atmosphere extends from the 

Exobase upward. Its thickness is about 10,000 kilometres. It is mainly composed of 

hydrogen and helium. The particles are so far apart that they can travel hundreds of 

kilometres without colliding with one another. The thickness of thermosphere layer of 

atmosphere is about 690 kilometres. Unlike in the stratosphere, where the inversion is 

caused by absorption of radiation by ozone, in the thermosphere the inversion is a 

result of the extremely low density of molecules. The temperature of this layer can 

rise to 1,500 °C. The air is so rarefied that an individual molecule travels an average 

of 1 kilometer between collisions with other molecules. The International Space 

Station orbits in this layer, between 320 and 380 km. The point dividing these two 

regions is known as the Turbopause. The region below is the hemisphere, and the 

region above is the Heterosphere. The top of the thermosphere is the bottom of the 
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exosphere, called the Exobase its height varies with solar activity and ranges from 

about 350 to 800 km, Schmidt (2004).    

The mesosphere layer extends from the Stratopause to 80 to 85 km. It is the 

layer where most meteors burn up upon entering the atmosphere. Temperature 

decreases with height in the mesosphere. The Mesopause, the temperature minimum 

that marks the top of the mesosphere, is the coldest place on Earth and has an average 

temperature around −85 °C, Schmidt (2004).  At the Sesopause, temperatures may 

drop to −100 °C. Due to the cold temperature of the mesosphere, water vapor is 

frozen, forming ice clouds. The stratosphere layer extends from the Tropopause to 

about 50 km.  Temperature increases with height due to increased absorption of 

ultraviolet radiation by the ozone layer, which restricts turbulence and mixing. While 

the temperature may be −60 °C the troposphere, the top of the stratosphere is much 

warmer, and may be near freezing Schmidt (2004).  The Stratopause, which is the 

boundary between the stratosphere and mesosphere, typically is at 50 to 55 km. About 

90% of the ozone in our atmosphere is contained in the stratosphere, Schmidt (2004).   

The troposphere layer begins at the surface and extends to between 6 km to 20 

km with some variation due to weather. The troposphere is mostly heated by transfer 

of energy from the surface, so on average the lowest part of the troposphere is 

warmest and temperature decreases with altitude. This promotes vertical mixing. The 

troposphere contains roughly 80 % of the mass of the atmosphere. The Tropopause is 

the boundary between the troposphere and stratosphere.50% of the atmosphere by 

mass is below an altitude of 5.6 km (18,000 ft). 90% of the atmosphere by mass is 

below an altitude of 16 km, Anwar (1999) of the atmosphere by mass is below 

100 km. 



32 
 

 

The evolution of Earth's surface is divided into three stages. The out gassing 

of the Earth was stripped away by solar winds early in the history of the planet until a 

steady state was established, the first atmosphere is called earliest atmosphere. Based 

on today's volcanic evidence, this atmosphere would have contained 60% hydrogen, 

20% oxygen (mostly in the form of water vapor), 10% carbon dioxide, 5 to 7% 

hydrogen sulfide, and smaller amounts of nitrogen, carbon monoxide, free hydrogen, 

methane and inert gases. A major rainfall led to the buildup of a vast ocean, enriching 

the other agents, first carbon dioxide and later nitrogen and inert gases. A major part 

of carbon dioxide exhalations were soon dissolved in water and built up carbonate 

sediments, Anwar (1999). 

Water-related sediments have been found dating from as early as 3.8 billion 

years ago. About 3.4 billion years ago, nitrogen was the major part of the then stable 

"second atmosphere". An influence of life has to be taken into account rather soon in 

the history of the atmosphere, since hints of early life forms are to be found as early as 

3.5 billion years ago. The fact that this is not perfectly in line with the - compared to 

today 30% lower - solar radiance of the early Sun has been described as the "faint 

young Sun paradox". The geological record however shows a continually relatively 

warm surface during the complete early temperature record of the Earth with the 

exception of one cold glacial phase about 2.4 billion years ago. In the late Archaean 

eon an oxygen-containing atmosphere began to develop, apparently from 

photosynthesizing algae which have been found as Stromatolite fossils from 2.7 

billion years ago. The early basic carbon isotopy (isotope ratio proportions) is very 

much in line with what is found today, suggesting that the fundamental features of the 

carbon cycle were established as early as 4 billion years ago, Anwar (1999). 
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The third atmosphere about 3.5 billion years ago added plate tectonics, 

constantly rearranging the continents and shaping long-term climate evolution by 

allowing the transfer of carbon dioxide to large land-based carbonate storages. Free 

oxygen did not exist until about 1.7 billion years ago and this can be seen with the 

development of the red beds and the end of the banded iron formations. This signifies 

a shift from a reducing atmosphere to an oxidizing atmosphere. The following time 

span was the Phanerozoic eon, during which oxygen-breathing metazoan life forms 

began to appear, Anwar (1999). 

Currently, anthropogenic greenhouse gases are increasing in the atmosphere. 

According to the Intergovernmental Panel on Climate Change, this increase is the 

main cause of global warming.  

Composition of Atmospheric Gases  

The atmosphere is a layer of gases, surrounding the Earth that is retained by gravity. 

The atmosphere protects life on Earth by absorbing ultraviolet solar radiation, 

warming the surface through heat retention (greenhouse effect), and reducing 

temperature extremes between day and night. 

Air is mainly composed of nitrogen, oxygen, and argon, which together 

constitute the major gases of the atmosphere. The remaining gases are often referred 

to as trace gases among which are the greenhouse gases such as water vapor, carbon 

dioxide, methane, nitrous oxide, and ozone. Filtered air includes trace amounts of 

many other chemical compounds. Many natural substances may be present in tiny 

amounts in an unfiltered air sample, including dust, pollen and spores, sea spray, and 

volcanic ash. Various industrial pollutants also may be present, such as chlorine 
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(elementary or in compounds), fluorine compounds, elemental mercury, and sulfur 

compounds such as sulfur dioxide, Kunzing and Broecker (2009). 

 The composition of dry gases of atmosphere is shown in figure 2.3 that shows 

the real image of atmospheric gases. The detail tabulation of the composition of 

atmospheric gases is in annex. 

 

Figure 2.3  Composition of Earth's Atmosphere 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Wikipedia.org/wiki/File, Atmosphere_ga_proportions.svg, 2012. 

Nitrogen and Oxygen contain 78.084 % and 20.946 % volume of atmospheric gases 

respectively. Similarly Argon and Carbon dioxide cover the 0.9340% and0.0387% 

http://en.wikipedia.org/wiki/File:Atmosphere_gas_proportions.svg�
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volume of the air and rest nominal volume is covered by hydrogen, kripton, and 

Neon, Helium and methane gases. 

Historical Background of Climate Change 

According to Kunzing and Broecker (2009), the history of climate change has briefly 

described since 1800 to till now. In 1800-1870, the level of carbon dioxide gas in the 

atmosphere was about 290 ppm (parts per million). In 1824, Joseph Fourier calculated 

that the Earth would be far colder if it lacked an atmosphere. In 1859, Tyndall 

discovered that some gases block infrared radiation. He had suggested that changes in 

the concentration of the gases could bring climate change. In 1896, Arrhenius had 

published first calculation of global warming from human emissions of CO2 and he 

calculated the effect of a doubling atmospheric CO2 to be an increase in surface 

temperatures of 5-6 degrees Celsius. 

 In 1897, Chamberlin had produced a model for global carbon exchange 

including feedbacks. In 1870-1910, Second Industrial Revolution had stared and 

Fertilizers, other chemicals, electricity and public health were further accelerated. In 

1930, global warming trend had reported since late 19th century. Milankovitch had 

proposed orbital changes as the cause of ice ages. In 1938, Callendar had argued that 

CO2 greenhouse global warming is underway, reviving interest in the question. 

In 1945, U.S. Office of Naval Research had begun generous funding of many 

fields of science, some of which happen to be useful for understanding climate 

change. In 1956, Ewing and Donn had offered a feedback model for quick ice age 

onset and Phillips had produced a somewhat realistic computer model of the global 

atmosphere. Plass (1956) had calculated that the adding CO2 to the atmosphere might 
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have a significant effect on the radiation balance. In 1957, Soviet Sputnik satellite had 

launched and the Cold War had concerned, support 1957-58 International 

Geophysical Year, bringing new funding and coordination to climate studies. At the 

same year 1958, Revelle had found that, CO2 produced by humans will not be readily 

absorbed by the oceans.  In 1958, Telescope had studied to show a greenhouse effect 

raises temperature of the atmosphere of Venus far above the boiling point of water. In 

1959, John Tyndall determined that coal gas, a mix of methane and other gases, 

strongly absorbed infrared radiation. Methane was subsequently detected in the 

atmosphere in 1948, and in the 1980s, scientists realized that human emissions were 

having a substantial impact, Kunzing and Broecker (2009). 

In 1960, Keeling had accurately measured the CO2 in the Earth’s atmosphere 

and detected an annual rise when the level was 315 ppm. In 1963, Calculations had 

suggested feedback with water vapor could make the climate acutely sensitive to 

changes in CO2 level. In 1965, Lorenz and others scientists had pointed out the 

chaotic nature of the climate system and the possibility of sudden shifts in Boulder 

meeting on causes of climate change. In 1966, Emiliani’s analysis of deep-sea cores 

showed the timing of ice ages was set by small orbital shifts, suggesting that the 

climate system is sensitive to small changes. 

International Global Atmospheric Research Program established, mainly to 

gather data for better short-range weather prediction but including climate. In 1967, 

Manabe and Wetherald had made a convincing calculation that doubling CO2 would 

raise world temperatures a couple of degrees. In 1968, scientific Studies had 

suggested a possibility of collapse of Antarctic ice sheets, which would sea levels 

catastrophically. In 1969, astronauts walked on the Moon, and people perceived the 

http://en.wikipedia.org/wiki/Coal_gas
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Earth as a fragile whole. At the same year 1969, Budyko and Sellers had presented 

models of catastrophic ice-albedo feed backs and Nimbus III satellite began to 

provide comprehensive global atmospheric temperature measurements (kunzing and 

Broecker, 2009). 

In 1970, Environmental movement attained strong influence, spreads concern 

about global degradation on First Earth Day. Creation of U.S. National Oceanic and 

Atmospheric Administration, the world is leading funder of climate research. Bryson 

claimed that the human activity counteract global warming and may bring serious 

cooling. In 1971, SMIC conference of leading scientists had reported a danger of 

rapid and serious global climate change caused by humans, calls for an organized 

research effort. Mariner 9 spacecraft had found a great dust storm warming the 

atmosphere of Mars, plus indications of a radically different climate in the past. In 

1972, Ice cores and other evidence showed big climate shifts in the past between 

relatively stable modes in the span of a thousand years. Serious droughts and other 

unusual weather since 1972-increased scientific and public concern about climate 

change, with cooling from aerosols suspected to be as likely as warming; journalists 

talk of ice age.  

In 1973, British scientist James Lovelock speculated that chlorofluorocarbons 

(CFCs) could have a global warming effect. In 1975, Veerabhadra Ramanathan found 

that a CFC molecule could be 10,000 times more effective in absorbing infrared 

radiation than a carbon dioxide molecule, making CFCs potentially important despite 

the small amount in the atmosphere. While most early work on CFCs focused on their 

role in Ozone Depletion, by 1985, scientists had concluded that CFCs together with 

methane and other trace gases could have nearly as important a climate effect as 
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increases in CO2. In 1975, it is concerned about environmental effects of airplanes 

leads to investigations of trace gases in the stratosphere and discovery of danger to 

ozone layer. The plausible computer models which showed a temperature rise of 

several degrees for doubled CO2 (kunzing and Broecker, 2009).     

In 1976, Studies found that CFCs (1975) and methane and ozone (1976) can 

make a serious contribution to the greenhouse effect. Deep-sea cores showed a 

dominating influence from 100,000-year Milankovitch orbital changes, emphasizing 

the role of feedbacks (kunzing and Broecker, 2009). Deforestation and other 

ecosystem changes were recognized as major factors in the future of the climate. Eddy 

had showed that there were prolonged periods without sunspots in past centuries, 

corresponding to cold periods.  In 1977, scientific opinion had tended to converge on 

global warming as the biggest climate risk in next century. Strengthened 

environmental movement encourages renewable energy sources, inhibits nuclear 

energy growth. U.S. National Academy of Sciences report found it highly credible 

that doubling CO2 will bring 1.5-4.5EC global warming. Same year, World Climate 

Research Programme launched to coordinate international research.  

In 1981, Election of Reagan brought backlash against environmental 

movement; political conservatism is linked to skepticism about global warming. 

Hansen and others showed that sulfate aerosols could significantly cool the climate, 

raising confidence in models showing future greenhouse warming. Some scientists 

predicted greenhouse-warming signal should be visible by about the year 2000. In 

1983, Reports from U.S. National Academy of Sciences and Environmental 

Protection Agency sparked, conflict, as greenhouse warming becomes prominent in 

mainstream politics (Weart, 2007).  
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In 1985, Villach conference declared expert consensus that some global 

warming seems inevitable, calls on governments to consider international agreements 

to restrict emissions. Antarctic ice cores showed that CO2 and temperature went up 

and down together through past ice ages, pointing to powerful biological and 

geochemical feedbacks. Broecker speculated that a reorganization of North Atlantic 

Ocean circulation can bring swift and radical climate change. In 1987, Montreal 

Protocol of the Vienna Convention imposed international restrictions on emission of 

ozone-destroying gases (kunzing and Broecker, 2009).  

In 1988, Toronto Conference called for strict, specific limits on greenhouse 

gas emissions. Ice-core and biology studies confirmed that living ecosystems make 

climate feedback by way of methane, which could accelerate global warming. Inter-

governmental Panel on Climate Change (IPCC) is established in 1998. At that time, 

level of CO2 in the atmosphere reached 350 ppm. In June 1988, James E. Hansen 

made one of the first assessments that human-caused warming had already 

measurably affected global climate. After 1998, many groups started the study of 

climate change and variety of results came (Weart, 2007). 

In 1989, Fossil fuel and other industries form Global Climate Coalition in US 

to lobby politicians and convince the media and public that climate science is too 

uncertain to justify action. In 1990, First IPCC report says world had been warming 

and future warming seems likely. Industry lobbyists and some scientists disputed the 

tentative conclusions (Weart, 2007).   

In 1991, Global warming skeptics emphasize studies indicating that a 

significant part of 20th-century temperature changes were due to solar influences. The 

correlation would fail in the following decade. Studies from 55 million years ago 
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showed possibility of eruption of methane from the seabed with enormous self-

sustained warming. In 1992, Conference in Rio de Janeiro produced UN Framework 

Convention on Climate Change, but US blocks called for serious action. Study of 

ancient climates reveals climate sensitivity in same range as predicted independently 

by computer models. In 1993, Greenland ice cores suggested that great climate 

changes (at least on a regional scale) could occur in the space of a single decade 

(Weart, 2007). 

In 1995, Second IPCC report detected signature of human-caused greenhouse 

effect warming declared that serious warming is likely in the coming century. Reports 

of the breaking up of Antarctic ice sheets and other signs of actual current warming in 

Polar Regions began affecting public opinion. In 1997, Toyota introduced Prius in 

Japan, first mass-market electric hybrid car; swift progress in large wind turbines and 

other energy alternatives. International conference produces Kyoto Protocol, setting 

targets to reduce greenhouse gas emissions if enough nations signed onto a treaty. In 

1998, Qualms about arbitrariness in computer models diminished as teams' model ice-

age climate and dispense with special adjustments to reproduce current climate. In 

1999, satellite measurements showed no warming are dismissed by National 

Academy Panel. Ramanathan detected massive brown cloud of aerosols from South 

Asia. 

In 2000, Global Climate Coalition dissolved as many corporations grapple 

with threat of warming, but oil lobby convinced US administration to deny problem. 

Variety of studies emphasized variability and importance of biological feedbacks in 

carbon cycle, liable to accelerate warming. In 2001, Third IPCC report stated baldly 

that global warming, unprecedented since end of last ice age, is very likely, with 



41 
 

 

possible severe surprises. Bonn meeting, with participation of most countries but not 

US, developed mechanisms for working towards Kyoto targets. National Academy 

panel saw a paradigm shift in scientific recognition of the risk of abrupt climate 

change (decade-scale). Warming observed in ocean basins; match with computer 

models gives a clear signature of greenhouse effect warming. 

In 2002, Studies found surprisingly strong global dimming, due to pollution, 

has retarded arrival of greenhouse warming, but dimming is now decreasing. In 2003, 

Variety of studies increased concern that collapse of ice sheets (West Antarctica, 

perhaps Greenland) can raise sea levels faster than most had believed. Deadly summer 

heat wave in Europe accelerated divergence between European and US public 

opinion. In 2004, the controversy over temperature data covering past millennium, 

most conclude climate variations were substantial but not comparable to the post-

1980 warming. First major book, movie and art work featuring global warming 

appeared. In 2005, Kyoto treaty goes into effect, signed by major industrial nations 

except US. Japan, Western Europe, regional US entities accelerate work to retard 

emissions. The level of CO2 in the atmosphere reached 380 ppm till 2005, Weart 

(2007). 

Status of Green House Gases 

The main greenhouse gases are carbon dioxide, methane, water vapour and ozone that 

cause the global warming. Roughly, the contribution of greenhouse effect of water 

vapour is 60%, Carbon Dioxide 20% and rest 20% is caused by Ozone (O3), Nitrous 

Oxide (N2O), Methane (CH4) and several other species.       
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Table 2.1 

Contribution of Greenhouse Effects of GHGs 

Gas Formula Contribution (%) 

Water vapor H2O 36 – 72 % 

Carbon dioxide CO2 9 – 26 % 

Methane CH4 4 – 9 % 

Ozone O3 3 – 7 % 

Source: en.wikipedia.org/wiki/Greenhouse gas, 2011 

Water and carbon dioxide contribute the 36-72 % and 9-26 % greenhouse effects 

respectively. Similarly, the greenhouse gases methane and ozone contribute the 4-9 % 

and 3-7 % greenhouse effects respectively (Schmidt, 2004). 

  In addition to the main greenhouse gases listed above, other greenhouse gases 

include sulfur hexafluoride, hydro fluorocarbons and per fluorocarbons (IPCC list of 

greenhouse gases), Nitrous Oxide (N2O), Cloroflorocarbon-12 (CCl2F2), 

hydrochloroflorocarbon-22 (CHClF2), Tetrafluoromethane (CF4), Hexafluoroethane 

(C2F6), Nitrogen trifluoride (NF3) etc. Some greenhouse gases are not often listed. 

For example, nitrogen trifluoride has a high global warming potential (GWP) but is 

only present in very small quantities (Schmidt, 2004).  

Methane (CH4) is a very simple molecule and is created mostly by bacteria 

that feed on organic material.  In wet areas such as swamps, wetlands and in the 

ocean, there is not enough oxygen and so complex hydrocarbons get broken down to 

methane by anaerobic bacteria. Although methane was detected in the atmosphere in 

1948 that methane in the atmosphere was actually a significant greenhouse gas. It 

absorbs some frequencies of infrared radiation (emitted from the Earth's surface) that 

would otherwise go straight out to space. In fact, CH4 concentrations have more than 
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doubled over the last 150 years, and the contribution to the enhanced greenhouse 

effect is almost half of that due to CO2 increases over the same period (Schmidt, 

2004). 

The emissions  of methane due to human activities are leaks from mining and 

natural gas pipelines, landfills, increased irrigation (particularly rice paddies, which 

are essentially artificial wetlands) and increased livestock producing more intestinal 

CH4. The methane is a greenhouse gas that changes to emissions can affect the 

atmospheric concentration. Around 10% of the CH4 makes it into the upper 

atmosphere (the stratosphere, between 15 and 50 km above sea level)) where it also 

gets oxidized. Given that both CH4 and its oxidization product CO2 are greenhouse 

gases, this might explain the global warming as well. Since 1750, methane 

concentrations in the atmosphere have increased by more than 150%. The primary 

sources for the additional methane added to the atmosphere (in order of importance) 

are rice cultivation, domestic grazing animals, termites, landfills, coal mining, and oil 

and gas extraction. More than 60% of all rice paddies are found in India and China 

where scientific data concerning emission rates are unavailable (Schmidt, 2004).  

Methane is also released from landfills, coal mines, and gas and oil drilling. 

Landfills produce methane as organic wastes decompose over time. Coal, oil, and 

natural gas deposits release methane to the atmosphere when these deposits are 

excavated or drilled. 

 Carbon is a very important element, as it makes up organic matter, which is a 

part of all life. Carbon follows a certain route on earth, called the carbon cycle. 

Through following the carbon cycle we can also study energy flows on earth, because 

most of the chemical energy needed for life is stored in organic compounds as bonds 
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between carbon atoms and other atoms. The carbon cycle naturally consists of two 

parts, the terrestrial and the aquatic carbon cycle. The aquatic carbon cycle is 

concerned with the movements of carbon through marine ecosystems and the 

terrestrial carbon cycle is concerned with the movement of carbon through terrestrial 

ecosystems (Schmidt, 2004). 

The seven sources of Carbon Dioxide (CO2) from fossil fuel combustion are 

(with percentage contributions for 2000–2004) is illustrated in table 2.2 

 Table 2.2 

 Seven Main Fossil Fuel Combustion Sources 

S.N Seven main fossil fuel 

combustion sources 

Contribution  

(%) 

1 Liquid fuels (e.g., gasoline, fuel oil) 36 % 

2 Solid fuels (e.g., coal) 35 % 

3 Gaseous fuels (e.g., natural gas) 20 % 

4 Cement production 3 % 

5 Flaring gas industrially and at wells < 1 % 

6 Non-fuel hydrocarbons < 1 % 

7 "International bunker fuels" of transport not included in 

national inventories 

4 % 

Source: wikipedia.org/wiki/Greenhouse gas, 2011  

The carbon cycle is based on Carbon Dioxide (CO2), which can be found in air in the 

gaseous form and dissolved in water. Carbon dioxide is released into the atmosphere 

during respiration of consumers, which breaks down glucose and other complex 

organic compounds and converts the carbon back to carbon dioxide for reuse by 

producers (Schmidt, 2004). 



45 
 

 

Carbon that is used by producers, consumers and decomposers cycles rapidly 

through air, water and biota. But carbon can also be stored as biomass in the roots of 

trees and other organic matter for many decades. This carbon is released back into the 

atmosphere by decomposition but not all-organic matter is immediately decomposed. 

When layers of sediment compress this matter, fossil fuels may be formed, after many 

centuries. Long-term geological processes may expose the carbon in these fuels to air 

after a long period of time, but usually the carbon within the fossil fuels is released 

during humane combustion processes. The combustion of fossil fuels has supplied us 

with energy for as long as we can remember. However, the human population of the 

world has been expanding and so has our demand for energy. That is why fossil fuels 

are burned very extensively. This is not without consequences, because we are 

burning fossil fuels much faster than they develop. Because of our actions fossil fuels 

have become non-renewable recourses (Shah, 2011). 

Although the combustion of fossil fuels mainly adds carbon dioxide to air, 

some of it is also released during natural processes, such as volcanic eruptions. In the 

aquatic ecosystem, carbon dioxide can be stored in rocks and sediments. It may take 

long time before this carbon dioxide is released, through weathering of rocks or 

geologic processes that bring sediment to the surface of water. Carbon dioxide that is 

stored in water may be present as either carbonate or bicarbonate ions. These ions are 

important part of natural buffers that prevent the water from becoming too acidic or 

too basic. When the sun warms up the water Carbonate and Bicarbonate ions may be 

returned to the atmosphere as Carbon dioxide. Schematic representations of the 

aquatic and terrestrial part of the Carbon cycle are shown here (Shah, 2011).The 

figure 2.4 illustrates terrestrial Carbon cycle.  
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Figure 2.4 Terrestrial Carbon Cycle 

 

 

Sources: www.lenntech.com/carbon-cycle.htm, 2012 

In terrestrial carbon cycle, Carbon dioxide is released to atmosphere by respiration, 

decomposing, combustion and volcanic eruptions. Figure 2.5 illustrates aquatic 

Carbon cycle. 

 

 

 

 

 

 

 

http://www.lenntech.com/carbon-cycle.htm
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Figure 2.5  Aquatic Carbon Cycle 

 

 

 Sources: www.lenntech.com/carbon-cycle.htm, 2012 

 It is one of the most important cycles of the earth and allows Carbon to be recycled 

and reused throughout the biosphere and all of its organisms. The Carbon cycle was 

initially discovered by Joseph Priestley and Antoine Lavoisier and popularized by 

Humphry Davy (Shah, 2011).  

Carbon is released into the atmosphere in five ways namely respiration, decay, 

combustion, Production of Cement and Volcanic Eruptions and Metamorphism. 

Plants and animals exchange the gases through respiration. This is an exothermic 

reaction and it involves the breaking down of glucose (or other organic molecules) 
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into Carbon dioxide and water. Through the decay of animal and plant matter, fungi 

and bacteria break down the carbon compounds in dead animals and plants and 

convert the Carbon to Carbon dioxide if oxygen is present or methane if not (Shah, 

2011). 

Through combustion of organic material, which oxidized the carbon, it 

contains, producing Carbon dioxide .Burning fossil fuels such as coal, petroleum 

products, and natural gas releases carbon that has been stored in the geosphere for 

millions of years. Burning agro-fuel also releases Carbon dioxide that has been stored 

for only a few years or less. Carbon dioxide is released when limestone is heated to 

produce lime, a component of cement. At the surface of the oceans where the water 

becomes warmer, dissolved Carbon dioxide is released back into the atmosphere. 

Volcanic eruptions and metamorphism release gases into the atmosphere. Volcanic 

gases are primarily water vapor, Carbon dioxide, ashes etc. (Shah, 2011). 

Nitrous oxide (N2O) is commonly known as laughing gas or sweet air and its 

chemical compound with the formula N2O. At room temperature, it is a colorless non-

flammable gas, with a slightly sweet odor and taste. It is used in surgery and dentistry 

for its anesthetic and analgesic effects. It is known as laughing gas due to the euphoric 

effects of inhaling it (Weart, 2007).  

Nitrous oxide (NO) gives rise to NO on reaction with oxygen atoms, and this 

NO in turn reacts with ozone. As a result, it is the main naturally occurring regulator 

of stratospheric zone. It is also a major greenhouse gas and air pollutant. Nitrous 

oxide gas is 310 times more effective in trapping heat than carbon dioxide. Sixty 

percent of the nitrous in the atmosphere is produced naturally. The average 

concentration of nitrous oxide in the atmosphere is now increasing at a rate of 0.2 to 



49 
 

 

0.3% per year. Sources for this increase include land-use conversion; fossil fuel 

combustion; biomass burning; and soil fertilization. The use of nitrate and ammonium 

fertilizers to enhance plant growth is another source of nitrous oxide (Weart, 2007).  

The contribution of water vapour to the anthropogenic greenhouse effect is 

still controversial. The water vapour works as a secondary effect that means the 

average temperature of atmospheric layers near to the ground, as a consequence of 

anthropogenic CO2 and methane emissions, is rising the evaporation of water is 

increased. 

The most abundant form of gas repeatedly produced and part of the water 

cycle. People think that water vapor is even good because it helps produce rain. 

Unfortunately, other forms of water vapor such as steam can have a big impact since 

it contributes to almost 70 percent of the total greenhouse effect (Weart, 2007). Water 

vapor accounts for the largest percentage of the greenhouse effect, between 36% and 

66% for clear sky conditions and between 66% and 85% when including clouds. 

Water vapor concentrations fluctuate regionally, but human activity does not 

significantly affect water vapor concentrations except at local scales, such as near 

irrigated fields. The atmospheric concentration of vapor is highly variable, from less 

than 0.01% in extremely cold regions up to 2% in warm, humid regions (Nepal, 

2009).  

 If sky is clear, heat may escape, the temperature may drop. If there is cloud 

cover, the heat is trapped by water vapor and the temperature stays warm. It is caused 

because there is very little water vapor in the atmosphere and is a demonstration of 

water vapor as the most important greenhouse gas (Ball, 2010). The other factor to 

consider is that water is evaporated from the land and sea and falls as rain or snow all 
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the time. Thus the amount held in the atmosphere as water vapor varies greatly in just 

hours and days as result of the prevailing weather in any location. So water vapor is 

the greatest greenhouse gas but relatively short-lived (Ball, 2010). 

Ozone (O3) is trioxide molecule, consisting of three oxygen atoms. Ozone, in 

the lower atmosphere, is an air pollutant with harmful effects on the respiratory 

systems of animals and may burn sensitive plants; however, the ozone layer in the 

upper atmosphere is beneficial, preventing potentially damaging electromagnetic 

radiation from reaching the Earth's surface. Ozone is present in low concentrations 

throughout the Earth's atmosphere.  

The highest levels of ozone in the atmosphere are in the stratosphere, in a 

region also known as the ozone layer between about 10 km and 50 km above the 

surface. Low-level ozone (or troposphere ozone) is an atmospheric pollutant. It is not 

emitted directly by car engines or by industrial operations, but formed by the reaction 

of sunlight on air containing hydrocarbons and nitrogen oxides that react to form 

ozone directly at the source of the pollution or many kilometers down wind. The 

atmospheric lifetime of tropospheric ozone is about 22 days; its main removal 

mechanisms are being deposited to the ground, the above mentioned reaction giving 

OH, and by reactions with OH and the proxy radical HO2· (Stevenson et al., 2006).  

Although ozone was present at ground level before the industrial revolution, 

peak concentrations are now far higher than the pre-industrial levels, and even 

background concentrations well away from sources of pollution are substantially 

higher. This increase in ozone is of further concern because ozone present in the 
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upper troposphere acts as a greenhouse gas, absorbing some of the infrared energy 

emitted by the earth (Ball, 2010).  

However, the most widely accepted scientific assessments relating to climate 

change (the IPCC Third Assessment Report) suggest that the radioactive forcing of 

tropospheric ozone is about 25% that of carbon dioxide. However, tropospheric ozone 

is a short-lived greenhouse gas, which decays in the atmosphere much more quickly 

than carbon dioxide. Because of its short-lived nature, tropospheric ozone does not 

have strong global effects, but has very strong radioactive forcing effects on regional 

scales (Weart, 2007).  

 A Chlorofluorocarbon (CFC) is an organic compound that contains carbon, 

chlorine, and fluorine, produced as a volatile derivative of methane and ethane. A 

common subclass is the Hydro Chlorofluorocarbons (HCFCs), which contain 

hydrogen, as well. Chlorofluorocarbons are the strongest greenhouse gas per 

molecule. Reports of the development of ozone holes over the North and South Poles 

and a general decline in global stratospheric ozone levels over the last two decades 

has caused many nations to cut back on their production and use of these chemicals. 

In 1987, the signing of the Montreal Protocol agreement by forty-six nations 

established an immediate timetable for the global reduction of chlorofluorocarbons 

production and use (Weart, 2007).  

 The atmospheric impacts of CFCs are not limited to its role as an active ozone 

reducer. This anthropogenic compound is also a greenhouse gas, with a much higher 

potential to enhance the greenhouse effect than CO2. The strength of CFC bands and 

the unique susceptibility of the atmosphere, at which the compound absorbs and emits 

radiation, are two factors that contribute to CFC's super greenhouse effect. The 
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chlorofluorocarbons and Halons act as greenhouse gases and are considered major 

contributors to the concerns discussed in the fact sheet Greenhouse effect (Weart, 

2007).  

Chlorofluorocarbons and Halons are not destroyed in the lower atmosphere 

but float slowly upward towards the stratosphere where they finally break down. Each 

of the chlorine or bromine atoms released in that breakdown is capable of destroying 

tens of thousands of Ozone (O3) molecules - thus contributing to the thinning of the 

protective ozone layer. It sets a schedule for reducing use of chlorofluorocarbons and 

halons by 1999 to 50 percent of the levels used in 1986. At a meeting in Helsinki in 

1989, participating nations agreed to accelerate that time table to 85 percent reduction 

by 1999. More recently Canada announced that it was prepared to end their use by 

1997 and urged other nations to agree to meet earlier targets.  

Measurements of Sulfur hexafluoride (SF6)show that its global average 

concentration has increased by about 7% per year during the 1980s and 1990s, from 

less 1 ppt in 1980 to almost 4 ppt in the late 1990’s (IPCC, 2001). According to the 

Intergovernmental Panel on Climate Change, SF6 is the most potent greenhouse gas 

than it has evaluated, with a global warming potential of 22,800 times that of CO2 

when compared over a 100-year period. Measurements of SF6 show that its global 

average mixing ratio has increased by about 0.2 ppt per year to over 7 ppt. Sulfur 

hexafluoride is also extremely long-lived nearly atmospheric lifetime of 800–3200 

years. Given the low amounts of SF6 released compared to carbon dioxide, its overall 

contribution to global warming is estimated to be less than 0.2 percent (Weart, 2007).  

Hydro fluorocarbons (HFCs) or super greenhouse gases are gases used for 

refrigeration and air conditioning, and known as super greenhouse gases because the 
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combined effect of their soaring use and high global warming potential could 

undercut the benefits expected from the reduction of other greenhouse gases such as 

carbon dioxide. Used as refrigerants, they were introduced by the chemical industry to 

replace Ozone destroying CFCs which have (almost) been phased out by the Montreal 

Protocol. However, HFCs production is rising by 15% per year. HFCs are 3,830 times 

more potent than CO2 with a lifetime of 14 years (Weart, 2007).  

According to Will (1998), a senior consultant at SRI Consulting, HFC-

134 used in home, auto, and retail refrigeration applications made up 16% of 2007 

global fluorocarbon consumption of 1.2 million metric tons. The trouble with HFC-

134 is that it has a GWP (global warming potential) 1,400 times greater than that of 

CO2, the standard against which other global-warming substances are measured.  

HFCs are man-made chemicals, many of which have been developed as 

alternatives to ozone-depleting substances (ODS) for industrial, commercial, and 

consumer products. The global warming potentials of HFCs range from 140 (HFC-

152) to 11,700 (HFC-23). The atmospheric lifetime for HFCs varies from just over a 

year for HFC-152 to 260 years for HFC-23. Most of the commercially used HFCs 

have atmospheric lifetimes less than 15 years; (Weart, 2007). HFC-134, which is used 

in automobile air conditioning and refrigeration, has an atmospheric life of 14 years. 

HFC-134a has an atmospheric lifetime of about 14 years and its abundance is 

expected to continue to rise in line with its increasing use as a refrigerant around the 

world. HFC-152a has increased steadily to about 0.3 ppt in 2000; however its 

relatively short life time (1.4 years) has kept its atmospheric concentration below 1 

ppt (IPCC, 2001). 
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Perfluorocarbons (PFCs) are fluorocarbons, compounds derived from 

hydrocarbons by replacement of hydrogen atoms by fluorine atoms. PFCs are 

extremely potent greenhouse gases, and they are a long-term problem with a lifetime 

up to 50,000 years. In a 2003 study, the most abundant atmospheric PFC was 

tetrafluoromethane. The greenhouse warming potential (GWP) of tetrafluoromethane 

is 6,500 times that of carbon dioxide, and the GWP of hexafluoroethane is 9,200 

times that of carbon dioxide. PFCs are one of the classes of compounds regulated in 

the Kyoto Protocol (Shrestha, 1999). 

The primary source of tetrafluoromethane in the environment is from the 

production of aluminium by electrolysis of alumina. Aluminium producers are taking 

effective steps in reducing emissions by better controlling the electrolysis process. 

Primary aluminum production and semiconductor manufacture are the largest known 

man-made sources of two perfluorocarbons – CF4 (tetrafluoromethane) and C2F6 

(hexafluoroethane). The GWP of CF4 and C2F6 emissions are equivalent to 

approximately 6,500 and 9,200 tonnes, respectively. PFCs are also relatively minor 

substitutes for ozone-depleting substances (ODSs). 

PFCs have extremely stable molecular structures and are largely immune to 

the chemical processes in the lower atmosphere that break down most atmospheric 

pollutants. Not until the PFCs reach the mesosphere, about 60 kilometers above Earth, 

do very high-energy ultraviolet rays from the sun destroy them. This removal 

mechanism is extremely slow and as a result PFCs accumulate in the atmosphere and 

remain there for several thousand years. The estimated atmospheric lifetimes for CF4 

and C2F6 are 50,000 and 10,000 years respectively. Measurements in 2000 estimate 

CF4 global concentrations in the stratosphere at over 70 parts per trillion (ppt). Recent 
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relative rates of increase in concentrations for two of the most important PFCs are 

1.3% per year for CF4 and 3.2% per year for C2F6 (IPCC, 2001). 

Nitrogen trifluoride (NF3) is the inorganic compound with the formula NF3. 

NF3 is a greenhouse gas, with a global warming potential (GWP) 17,200 times greater 

than that of carbondioxide when compared over a 100 year period. Its GWP would 

place it second only to SF6 in the group of Kyoto-recognized greenhouse gases, 

although NF3 is not currently included in that grouping. It has an estimated 

atmospheric lifetime of 740 years, although other work suggests a slightly shorter 

lifetime of 550 years (and a corresponding GWP of 16,800) (IPCC, 2001). 

 Although NF3 has a high GWP but only small quantities are released into the 

atmosphere. Industrial applications of NF3 routinely break it down, while in the past 

previously used regulated compounds such as SF6 and PFCs were often released. 

Since 1992, when less than 100 tons was produced, production has grown to an 

estimated 4000 tons in 2007 and is projected to increase significantly. World 

production of NF3 is expected to reach 8000 tons a year by 2010.  

This rise rate corresponds to about 620 metric tons/y of 2009 NF3 emissions 

globally, or about 16% of the NF3 production estimate of 4000 metric tons yr−1. One 

study suggests that the contribution of the NF3-Emissions to the overall greenhouse 

gas budget of thin-film Si-solar cell manufacturing is overestimated. Instead, the 

contribution of the Nitrogen trifluoride to the CO2-budget of thin film solar cell 

production is compensated already within a few months by the CO2 saving potential 

of the PV technology. 

 



56 
 

 

Indicators of Human Fingerprint on Climate Change 

Humans are currently emitting around 30 billion tones of CO2 into the atmosphere 

every year. Of course, it could be coincidence that CO2 levels are raising so sharply at 

the same When we measure the type of carbon accumulating in the atmosphere, we 

observe more of the type of carbon that comes from fossil fuels (Manning, 2006).  

This is corroborated by measurements of oxygen in the atmosphere. Oxygen 

levels are falling in line with the amount of carbon dioxide rising, just as you'd expect 

from fossil fuel burning which takes oxygen out of the air to create carbon dioxide 

(Manning, 2006). Further independent evidence that humans are raising CO2 levels 

comes from measurements of carbon found in coral records going back several 

centuries. These find a recent sharp rise in the type of carbon that comes from fossil 

fuels (Pelejero, 2005). Figure 2.6 demonstrates ten indicators of a human fingerprint 

on climate change. 

 

http://www.esrl.noaa.gov/gmd/icdc7/proceedings/abstracts/keeling.rFF328Oral.pdf
http://www.esrl.noaa.gov/gmd/icdc7/proceedings/abstracts/keeling.rFF328Oral.pdf
http://www.sciencemag.org/cgi/content/abstract/309/5744/2204
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Figure 2.6  Ten Indicators of a Human Fingerprint on Climate Change 

Source: The NOAA State of the Climate 2009 report, 2009 

So we know humans are raising CO2 levels. What is the effect? Satellites measure less 

heat escaping out to space, at the particular wavelengths that CO2 absorbs heat. A 

closer look at the downward radiation finds more heat returning at CO2 wavelengths, 

leading to the conclusion that this experimental data should effectively end the 

argument by skeptics that no experimental evidence exists for the connection between 

greenhouse gas increases in the atmosphere and global warming (Evans 2006).  

 If an increased greenhouse effect is causing global warming, we should see 

certain patterns in the warming. This is indeed being observed (Braganza 2004, 

Alexander, 2006). Another distinctive pattern of greenhouse warming is cooling in the 

upper atmosphere, otherwise known as the stratosphere. This is exactly what is 

happening (Jones, 2003). With the lower atmosphere warming and the upper 

atmosphere (the stratosphere) cooling, another consequence is the boundary between 

http://www.noaanews.noaa.gov/stories2010/20100728_stateoftheclimate.html
http://ams.confex.com/ams/Annual2006/techprogram/paper_100737.htm
http://www.met.sjsu.edu/%7Ewittaya/journals/diurnalTempRange.pdf
http://www.knmi.nl/publications/showAbstract.php?id=706
http://www.agu.org/pubs/crossref/2003/2002GL016377.shtml
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the troposphere and stratosphere, otherwise known as the tropopause, should rise 

because of greenhouse warming. This has been observed (Santer, 2003).  

An even higher layer of the atmosphere, the ionosphere, is expected to cool 

and contract in response to greenhouse warming. This has been observed by satellites 

(Latovika 2006). Science is not a house of cards, ready to topple if you remove one 

line of evidence. Instead, it is like a jigsaw puzzle. As the body of evidence builds, we 

get a clearer picture of what is driving our climate. We have many lines of evidence 

all pointing to a single, consistent answer - the main driver of global warming is 

raising carbon dioxide levels from our fossil fuel burning (IPCC, 2001). 

Global Impacts of Climate Change 

The effects or impacts of climate change affects to the physical, ecological, social or 

economic sectors. It means increasing of greenhouse gas includes rising Sea level and 

decreasing snow cover in the Northern hemisphere or Himalayan regions. According 

to definition of IPCC (2001), climate change refers to a change in the state of the 

climate that can be identified by changes in the mean and/or variability of its 

properties and that persists for extended periods, typically decades or longer. The 

climate change occurs due to natural causes and human activities. 

Global warming means surface temperature difference from the average for 

1880 to now. The mean surface temperature changes for the period 1999 to 2008 

relative to the average temperatures from 1940 to 1980. Over the last hundred years, 

the instrumental temperature record has shown a trend in climate change by 

increasing global mean temperature and that is called global warming. Some of the 

physical impacts of climate change are irreversible at continental and global scales. 

http://www.math.nyu.edu/%7Egerber/pages/documents/santer_etal-science-2003.pdf
http://www.ufa.cas.cz/html/climaero/topics/global_change_science.pdf
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The impacts of climate change across world population will not be distributed 

equally. Low latitude and less-developed areas are probably at the greatest risk from 

climate change. The climate change would likely result in reduced diversity of 

ecosystems and the extinction of many species (IPCC, 2001). 

Increasing temperature is likely to lead to increasing precipitation in the 

atmosphere. The extra-tropical storms partly depend on changing the temperature d 

the polar region warms more than the rest of the hemisphere. The areas may be 

affected by drought and there may be increased tropical cyclone activity and sea level. 

Similarly, there is be decreased snow cover in the polar region and both Northern & 

Southern Hemisphere. 

According to the research based satellite observations (2010), an increase in 

the flow of freshwater into the world's oceans, partly from melting ice and partly from 

increased precipitation driven by increasing in global ocean evaporation. The increase 

in global freshwater flow, based on data from 1994 to 2006, was about 18%. The 

regional effects of global warming vary in nature. There are three major ways in 

which global warming will make changes to regional climate: melting or forming ice, 

changing of evaporation and precipitation. The coast will suffer from sea level rise. 

The climate change may have an effect on the carbon cycle process of atmosphere 

(IPCC, 2001). 

According to IPCC (2007), it is found that the average mountain glaciers and 

snow cover had decreased in both the northern and southern hemispheres. This 

widespread decrease in glaciers and ice caps has contributed to observed sea level 

rise. Mountainous areas of the world will face glacier retreat. 
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The role of the oceans in global warming is a complex one. The oceans take 

much Carbon dioxide from the atmosphere and that increased levels of CO2 is 

dissolved in water and that makes the ocean acidification due to the formation of 

Carbonic acid (H2CO3). Global warming is projected to have a number of effects on 

the oceans. Ongoing effects include rising sea levels due to thermal expansion and 

melting of glaciers & ice sheets and warming of the ocean surface. Other possible 

effects include large-scale changes in ocean circulation. The acidic water affects the 

Ocean life (Shrestha and Devkota, 2010).  

According to IPCC (2007), the global average sea level had risen at an average 

rate of 1.8 mm/yr since 1961 and between 1993 and 2003, the rate increased above 

the previous period to 3.1 mm/yr. Also IPCC (2007) had projected sea level rise to the 

end of the 21st century by 18 to 59 cm. The global Ocean and sea temperature has 

risen year to year. 

The social impacts of the Climate change will impact agriculture and food 

production around the world due to the effects of high CO2 in the atmosphere, higher 

temperatures, altered precipitation and transpiration  regimes, increased frequency of 

extreme events, and modified weed, pest and pathogen pressure. In general, low-

latitude areas are at most risk of having decreased crop production and in high altitude 

area productivity will be increased. Most of the studies on global agriculture have not 

incorporated a number of critical factors, including changes in extreme events, or the 

spread of pests and diseases. Studies have also not considered the development of 

specific practices or technologies to aid adaptation (IPCC, 2001). 

Human beings are exposed to climate change through changing weather 

patterns and indirectly through changes in water, air and food quality and changes in 
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ecosystems, agriculture, industry and settlements and the economy. The health status 

of millions of people would be affected by increasing the malnutrition, diarrheal 

diseases, dio-respiratory diseases, some infectious diseases and injury due to climate 

change. Climate change would bring the negative health effects of rising 

temperatures, especially in developing countries. The diarrhea disease and 

malnutrition will be large burden of developing countries (Sharma, 2009).  

The climate change would increase the number of people suffering from death, 

disease and injury from heat waves, floods, storms, fires and droughts. The impacts of 

weather disasters are considerable and unequally distributed. The floods, storms and 

tropical cyclones have the greatest impact in South Asia and Latin America. High-

density populations in low-lying coastal regions experience a high health burden from 

weather disasters. Hot days, hot nights and heat waves have become more frequent. 

Heat waves are associated with marked short-term increases in mortality (Sharma, 

2009). 

The effects of drought on health include deaths, malnutrition, infectious 

diseases and respiratory diseases. Cold waves bring problem in northern latitudes, 

where very low temperatures can be reached in a few hours and extend over long 

periods. The climate change would result in the extinction of many species and a 

reduction in the diversity of ecosystems (Sharma, 2009). 

Mitigating Climate Change: Learning from African Peninsula 

According to final report of FAO (2012) Working within FAO’s main efforts of 

sustainable food security, nutrition Socio-economic and productivity, the Mitigation 

of Climate Change in Agriculture (MICCA) Programme‘s main goal is to help 

http://en.wikipedia.org/wiki/Heatwave
http://en.wikipedia.org/wiki/Flood
http://en.wikipedia.org/wiki/Storm
http://en.wikipedia.org/wiki/Fire
http://en.wikipedia.org/wiki/Drought
http://en.wikipedia.org/wiki/Infectious_disease
http://en.wikipedia.org/wiki/Infectious_disease
http://en.wikipedia.org/wiki/Infectious_disease
http://en.wikipedia.org/wiki/Respiratory_disease
http://en.wikipedia.org/wiki/Cold_wave
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developing Countries contribute to climate change mitigation in agriculture and move 

towards low‐carbon emission agriculture. In Kenya, the MICCA Programme, in 

collaboration with the East African Dairy Development Project (EADD), is focusing 

on introducing climate‐smart agriculture into the livestock sector.   

 After the lunching of project, the daily average volume for all cows per farm 

is 9.8 litres. Calculations show that the monthly income generated from selling milk 

accounts for 30 percent of the monthly household income (mean).  The main feed for 

livestock is grass. Two‐thirds of the farmers feed Napier grass mainly to milk cows. 

About three‐quarters of the farmers use feed supplements, one‐quarter use feed 

concentrates, and small number use crop residues as feed. The reasons why on‐farm 

fodder production is not higher include a shortage of land, limited finances and lack 

of knowledge. However, the awareness of the impact of improved fodder on milk 

production and the willingness to learn about it is evident. Farmers apply manure on 

their own fields, especially for fodder crops, or discard it in the surrounding land.  

The main goal of FAO’s Mitigation of Climate Change in Agriculture 

(MICCA) Programme is to facilitate the contribution of developing countries to the 

mitigation of climate change in agriculture and supporting them towards adopting 

low‐carbon emission agriculture. The Programme also supports FAO’s primary 

objective of improving food security, nutrition and agricultural productivity. In the 

United Republic of Tanzania, the MICCA Programme is cooperating with CARE 

International and the World Agro forestry Centre (ICRAF) within the framework of 

CARE’s Hillside Conservation Agriculture Project (HICAP). The objective of the 

cooperation is to broaden the perspective of the project, which currently focuses on 

conservation agriculture (CA), to include climate change mitigation. 
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Farmers are involved in several activities simultaneously and most participate 

in groups, such as Farmer Field Schools (FFS) or VSL (Village Saving and Loans). 

Through these groups, farmers have access to specific services and training 

opportunities provided by HICAP.  Wood is the predominant source of energy used 

by local households. Three‐quarters of farmers practice cropping and raise livestock. 

The rest engage in cropping only. The majorities of households consume their own 

products and sell any surplus (91.6 percent). Animals raised as livestock are mainly 

poultry, goats and sheep. Others practice ‘traditional’ agriculture (FAO, 2012). More 

than half of all farmers cultivate their own land. More than a third works on rented 

land. Only 5 percent use irrigation. More than a quarter of all planted crops are maize, 

followed by cassava and paddy. Banana, sorghum and sesame are also cultivated. 

Intercropping is practiced by both project participants and non‐ participants. Main 

household incomes are generated by selling maize, sorghum, sesame, cassava and 

chicken. The revenue from crop sales is 33 percent higher for project participants than 

for non‐participants (FAO, 2012). 

Farmers are hesitant to join the project, as they first want to see for themselves 

that the new practices work. The benefits of CA are seen in higher yields, which lead 

to surplus production and potentially increased incomes and food security. CA 

requires less work, and less land needs to be cultivated to obtain high yields. The 

findings indicate that investments can be recovered relatively quickly through 

increased income. This allowed one‐quarter of the farmers practicing CA to open 

crop‐based businesses, such as restaurants and shops. Farmers gave the following 

reasons for not joining the project or using CA: lack of knowledge about the project 

and CA. 
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Rain patterns have changed in a way that makes it difficult for farmers to plan 

and produce the same yields as in the past. This leads to food shortages and decreased 

livelihoods. However, more than half of the samples have not made any adjustments 

to prepare for or adapt to these changes. The findings emphasize that the population in 

the project area earn their livelihoods from their own farming and practice more or 

less subsistence agriculture (FAO, 2012).  

To improve livelihoods and introduce climate change themes into HICAP 

activities, possible entry points for the MICCA Programme could be raising 

awareness about climate change and CA’s potential to help farmers adapt to and 

mitigate, increasing farmers’ knowledge about the causes of climate change; 

emphasizing and supporting the ‘proper’ application of CA as a tool to assist farmers 

adapt to and mitigate climate change and providing technical training on other climate 

change (FAO, 2012). 

The mitigation practices; and developing clear communication strategies and 

materials on the costs and benefits of CA, demonstrating the negative impact of slash 

and burn on climate change; demonstrating that CA is an alternative to slash and burn 

and mitigates climate change; and developing clear messages on the cost and benefits 

of CA in comparison to slash and burn (FAO, 2012).   

The emphasizing the need for agro forestry as mean of generating income and 

as a climate change mitigation tool; developing a strategy to disseminate knowledge 

on tools and practices to increase, reforestation (e.g. planting trees, setting up 

nurseries, maintaining trees); and Finding ways for farmers to combine CA and agro 

forestry (FAO, 2012). 
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Impact of Climate Change in SAARC Countries 

The effects of Climate Change in Bhutan Protected Areas (PA's) of forest cover 41% 

of the country, while biological corridors occupy an additional 9%. Export of timber 

products is banned and forest cover is reported to be 72%. Such is the absorption of 

atmospheric carbon by these forests that Bhutan claims to be the only country in the 

world which is a net sink of carbon dioxide emissions. In UN climate change 

negotiations, the government has made a commitment to sustain its Carbon negative 

status (Shah, 2011).   

Bhutan’s total Carbon emission is about 1.5 million tones and its Carbon 

absorption capacity is about 6.3 million tons annually.  Bhutan's Carbon balance of 

minus 4.7 million tones that means it can still absorb more carbon. According to the 

report of World Bank (2003), Bhutan may see an increase in winter temperature of 

1.5°C to 4.0°C by 2050s. The increasing in temperature and rainfall that is more 

irregular patterns threat to Bhutan, its people, and its economy. According to report of 

Bhutan, out of 2,674 glacial lakes in Bhutan, 24 are considered to be potentially 

dangerous. The increase in temperatures in recent decades has led to a reduction in 

Bhutan’s glacial cover. Some glaciers in Bhutan have been disappearing at a rate of 

30 to 60 meters in a year. Bhutan faces today the damages from glacial melt, impact 

of increased temperature on rangelands and agriculture, potential loss of forest 

biodiversity due to vegetation shift and increased incidence of forest fire due to 

temperature increase. A high dependency monsoon rains, and export of hydropower 

makes the country vulnerable. Visible effects of climate change in Bhutan are reduced 

agricultural production, water shortage and groundwater depletion, loss of forest area 

or production, threat of biodiversity loss, and exposure to glacial lake outburst floods, 

http://www.cabinet.gov.bt/index.php?option=com_content&id=319
http://www.cabinet.gov.bt/index.php?option=com_content&id=319
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among others. Increase in cases of diarrhea, malaria, cholera and dengue also indicate 

climate change’s impact on health (Shah, 2011).   

Bangladesh is a disaster-prone country. Almost every year, the country 

experiences disasters of tropical cyclones, storm surges, coastal erosion, floods, and 

droughts causing heavy loss of life and property and jeopardizing the development 

activities. The above mentioned types of disasters make the problems all the more 

complicated. Bangladesh is likely to be one of the most vulnerable countries of the 

world in the event of climate change. The global warming due to the increase in 

greenhouse gas concentration in the earth’s atmosphere and the consequent sea level 

rise (SLR) are going to add fuel to the fire. Almost every sector of socio-economic 

life in Bangladesh is likely to be affected by climate change (Shah, 2011).   

According to report of Space Research and Remote Sensing Organization 

(SPARRSO, 2009), both qualitative and quantitative discussions are made on cyclone 

intensity increase for a sea surface temperature rise of 2 and 4°C. Different scenarios 

of storm surges under different climate change conditions are developed by using a 

numerical model of storm surges for the Bay of Bengal. 

  Possible loss of land through beach erosion due to sea level rise on the eastern 

Coast of Bangladesh is examined. Storm surges are generated by the winds and the 

atmospheric pressure changes associated with cyclones. The maximum wind speed of 

the cyclone was 225 km/h. The wind speed rises 10 and 22% due to a rise in 

temperature of 2 and 4°C, respectively. There were the deaths of thousands of 

fishermen of Bangladesh in summer. The Bay of Bengal was unusually rough. The 

authorities only issue a storm warning to fishermen to stay at home once or twice a 

year (Shah, 2011).   



67 
 

 

Scientists have measured small rises in the sea level at various points around 

the coast, and almost all of Bangladesh lies less than 10m above sea level. Bangladesh 

is highly vulnerable, as it is low-lying, located on the Bay of Bengal in the delta of the 

Ganges, Brahmaputra and Meghna and densely populated. Sea level rise, temperature 

rise, increased evaporation, changes in precipitation and changes in cross boundary 

river flows are identified as the agents of change, which cause the most threatening 

impacts in the natural, social and economic systems of the country (Titus and James, 

1991). Especially in the coastal zone, long-term changes are caused by a combination 

of climate change and sea level rise. Bangladesh’ agriculture at risk to climate change 

depends on the adaptations in the coastal and water resources sector. In particular, in 

coastal areas, agricultural activities may be conflicting with industrial development, 

where as fresh water availability depends on successful water resources management. 

The study shows that Bangladesh is particularly vulnerable to climate change in its 

coastal zone, covering about 30 per cent of the country.  

Afghanistan is currently suffering the most severe drought in living memory. 

The snow season varies considerably with elevation. The Asian summer monsoon 

system helps to keep rainfall low over Afghanistan. Dust storms are significant parts 

of the climate system associated with northerly winds in warm months. Neighboring 

countries indicate that mean annual temperature has increased by 0.6°C since 1960, at 

an average rate of around 0.13°C per decade. Increases have been most pronounced 

during the autumn with increases at an average rate of 0.29°C per decade and a 

significant increase in the number of exceptionally hot days and nights. Floods due to 

untimely rainfall and a general increase in temperature are of secondary importance 

(Titus,1991). 
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 The vulnerability of the agricultural sector to increased temperatures and 

changes in rainfall patterns and snow melt is high. Increased soil evaporation, reduced 

river flow from earlier snow melt, and less frequent rain during peak cultivation 

seasons will impact upon agricultural productivity and crop choice availability. Crop 

failure levels due to water shortages and the amount of potentially productive land left 

uncultivated may likely increase. The poor are most vulnerable to the effects of 

climate change in Afghanistan (Derar, 2007). Climate change is likely to compound 

existing food security issues and affect heavily upon those dependent on the 

agricultural economy. A large proportion of the Afghan population live just above the 

poverty line, climatic shocks have the potential to tip a large percentage of population 

into poverty. Impacts on human health, such as increased prevalence of disease affect 

the amount of labor available for agriculture and other non-farm rural economic 

activities (Derar, 2007).  

The impact of increasingly frequent flash floods is exacerbated by drought, 

which has the effect of hardening soils and reducing their permeability. Climatic 

impacts are most likely to be felt in hydro-electricity production, although large 

thermal power plant and transmission infrastructure are also susceptible to flash 

flooding and heat stress. Changes in precipitation, ice pack and snow melt patterns, 

combined with climate change-related land use change can impact upon the 

variability and availability of water flow. Smaller hydropower plants are particularly 

vulnerable (Derar, 2007).  

Average mean temperature along the coast is 26.7 0C and 19.70 C in the hill 

country. Two new studies paint contrasting views of whether climate change-induced 

weather will force millions of people to migrate to safer areas. In an upcoming report 
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(2010), the Asian Development Bank (ABD) warns that the extreme weather of 

climate change, floods, droughts and storms will prompt mass migration that no 

international organization is set up to handle. Sri Lanka has caused temporary or 

longer-term dislocation of millions. Like the ABD report, however, this research 

agrees that migration can ultimately help people reduce their vulnerability, and it 

urges governments to better understand the issue. 

The climate of Maldives is tropical, hot, humid, dry, Northeast monsoon 

(November to March); rainy, southwest monsoon (June to August). It is very 

vulnerable to climate change and its associated impacts especially the predicted sea 

level rise. Although the Maldives contributes minimally to the global greenhouse gas 

emissions 0.001% (MHAHE, 2001), it is among the most susceptible to impacts of the 

changes in climate. The Intergovernmental Panel on Climate Change (IPCC) in its 

Third Assessment Report estimates a projected sea level rise of 0.09m to 0.88m for 

1990 to 2100 (IPCC, 2001). With about three-quarters of the land area of Maldives 

less than a meter above mean sea level, the slightest rise in sea level will prove 

extremely threatening (Derar, 2007). Maldives has the impact of climate change on 

the groundwater availability. In the islands rainwater lenses lie atop salt water. By 

rising the sea level, the thickness of the freshwater decreases. Beach erosion is now 

among the most serious environmental issues facing the islands of Maldives (Derar, 

2007). 

According to records kept by the Ministry of Home Affairs Housing and 

Environment, at present nearly 50 percent of all inhabited islands and nearly 45 

percent of tourist resorts suffer varying degrees of coastal erosion (MHAHE, 2000). 

The Maldives government had made an eye-catching plea for climate change action 

http://www.adb.org/Media/Articles/2011/13473-asian-climates-changes/
http://www.adb.org/Media/Articles/2011/13473-asian-climates-changes/
http://www.adb.org/Media/Articles/2011/13473-asian-climates-changes/
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by holding the world's first underwater cabinet meeting on 20 Oct 2009. Politicians 

from the Indian Ocean island nations geared to send a message to world leaders ahead 

of December's UN climate change conference in Copenhagen. Maldivian president 

Mohammed Nasheed and his ministers signed a document calling on all countries to 

cut their carbon dioxide emissions. The 30-minute cabinet meeting held six metres 

below sea-level was intended to show what the future could hold for the Maldives 

(Shah, 2011).  

 The climate of Pakistan is mostly hot, dry desert; temperate in northwest; 

arctic in north. Many destructive activities against the environment disproportionately 

affect them, because most women in Pakistan are dependent on primary natural 

resources: land, forests, and waters. In case of droughts, they are immediately 

affected, and usually women and children cannot run away. In addition, women and 

children are most affected at the time of deforestation, drought and crops failure. 

More than 67 percent of women are engaged in agriculture related activities but only 

1 per cent own land. The rise in temperature is going to affect the farming 

communities in Pakistan as a whole, but will have severe impacts on 

individuals/households specially women, who are socially, politically and 

economically more vulnerable. The climate change could hamper the achievement of 

many of the Millennium Development Goals (MDGs), including those on poverty 

eradication, child mortality, malaria, and other diseases, and environmental 

sustainability. 

 Climate change in South Asia has affected Pakistan a loss of around $3.57 

billion over the past 18 years, according to a World Bank report. The report alarms 
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Pakistan of the existence of five major risks related to climate change/global warming 

and potentially risking half of the country’s population. 

The MDG report (2009), warns the disasters in five main areas: rise in sea 

level, glacial retreat, floods, higher average temperatures, and high frequency of 

droughts. Around 23% of the country’s land and nearly 50% of the entire population 

is vulnerable to the damage resulting from these potential disasters (Dixit, 2011). 

Thousands of peasant families and fisher folk community already had to 

migrate to other areas in search of livelihood. The cyclones often visit the coastline 

and their intensity has increased many times more. Poor peasant and fisher folk 

communities always hit hard by these cyclones. The coastal area is most vulnerable to 

climate change with rising sea surface, temperature and atmospheric water vapor 

causing an increase in cyclone intensity and rainfall. 

The formation of the Himalayas resulted in blockage of Central Asian air, 

preventing it from reaching India; this made its climate significantly warmer and more 

tropical in character than it would otherwise have been. Ongoing sea level rises have 

submerged several low-lying islands in the Sundarbans, displacing thousands of 

people. Temperature rises on the Tibetan Plateau, which are causing Himalayan 

glaciers to retreat. Increased landslides and flooding are projected to have an impact 

upon states such as Assam (Shah, 2011). The Indira Gandi Institute of Development 

Research (2009) has reported climate-related factors could cause India's GDP to 

decline by up to 9%; contributing to this would be shifting growing seasons for major 

crops such as rice, production of which could fall by 40%. Around seven million 

people are projected to be displaced due to, among other factors, submersion of parts 

of Mumbai and Chennai, if global temperatures were to rise by a mere 2 °C. Villagers 
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in India's North East state of Meghalaya are also concerned that rising sea levels will 

submerge neighboring low-lying Bangladesh, resulting in an influx of refugees into 

Meghalaya which has few resources to handle such a situation (Shah, 2011). 

Climate change in India may have a disproportionate impact on the more than 

400 million that make up India's poor. This is because so many depend on natural 

resources for their food, shelter and income. More than 56% of people in India work 

in agriculture, while many others earn their living in coastal areas. Impacts are already 

being seen in unprecedented heat waves, cyclones, floods, Stalinization of the 

coastline and effects on agriculture, fisheries and health. Decreased snow cover, 

affecting snow-fed and glacial systems such as the Ganges and Bramhaputra, 70% of 

the summer flow of the Ganges comes from melt water (Shah, 2011). 

India imports large quantities of fossil fuels to meet its energy needs, and the 

burning of fossil fuels alone accounts for 83% of India’s carbon dioxide emissions. 

Nearly 70% of electricity supply comes from coal. With 27.5% of the population still 

below the poverty line, reducing vulnerability to the impacts of climate change is 

essential (Shah, 2011). The report also predicts huge coastal erosion due to a rise in 

sea levels of about 40 cm resulting from faster melting of glaciers in the Himalayan 

and Hindukush ranges. It can affect half-a-million people in India because of 

excessive flooding in coastal areas and also can increase the salinity of ground water 

in the Sunderbans and surface water in coastal areas (Shah, 2011)..  

Scenario of Climate Change  

Evidence presented by the IPCC (2010) reveals that the world's climate is changing. 

Humans have exerted and continue to exert an influence on the world's climate. The 
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IPCC asserts that the warming of the last 100 years was unusual and unlikely. As 

humans have increased their levels of production and consumption, greenhouse gas 

emissions have also increased. Since 1750 at the time of the industrial revolution, 

CO2 has increased by 31 percent, methane by 151 percent and nitrous oxide by 17 

percent (Paudel, 2011). 

 In the case of Nepal, it was found that temperature in Nepal is increasing at a 

high rate. The warming seems to be consistent and continuous after the mid-1970s. 

The average warming in annual temperature between 1977 and 1994 was 

0.0600C/year (Shrestha, 1999). The warming is found to be more pronounced in the 

high altitude regions of Nepal such as the middle mountain and the high himalaya, 

while the warming is significantly lower or even lacking in the terai and siwalik 

regions. Further, warming in the winter is more pronounced compared to other 

seasons. According to one recent study, Nepal's temperature is rising by about 0.41 

degrees Celsius per decade.  

Similar to temperature, precipitation in Nepal is found to be influenced by or 

correlated to several large scale climatologically phenomena including, regional scale 

land and sea surface temperature changes and extreme events such as volcanic 

eruptions. Mean annual precipitation is increasing, as is the occurrence of intense 

rainfall. This causes more erosion of soils and riverbeds and banks, as well as 

sedimentation on fertile land. Weather-related extreme events like excessive rainfall, 

stronger drought periods, landslides and floods are increasing both in terms of 

magnitude and in terms of frequency. More floods and glacial lake outbursts are 

expected to destroy irrigation and water supply systems, roads, bridges, settlements 

and productive land. Flood- related deaths may increase. Land degradation may 
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reduce crop productivity and put more pressure on remaining fertile land. In the dry 

season, increased evaporation may lead to water scarcity. Soil moisture deficits, 

droughts, fire and possible pest outbreaks will decrease crop yields. It is perceived 

that climate change may have major impacts on ecosystems, land and water resources, 

health, and major economic sectors such as agriculture in days to come. Communities 

of different parts of Nepal have already begun experiencing unusual changes in 

weather patterns. Although some farmers in some parts of Nepal might be benefiting 

in the short run due to increases in temperature there are farmers in other parts of the 

country who are really worried about the changing climatic scenario. The delay in 

monsoon season experienced recently in last few years in Nepal has changed the 

cropping pattern and crop maturity period (Paudel, 2011). 

Issues of Climate Change in Nepal 

Agriculture is a main activity of the economy and this covers more than 80 % of the 

population. About 80% of the total population depends on the forest for the daily fuel 

wood supply. Nepal, along with over 150 other countries, signed the United Nations 

Framework Convention on Climate Change (UNFCCC) at the United Nations 

Conference on Environment and Development (UNCED) in Rio de Janeiro in June 

1992. Nepal ratified the convention on 2nd May in 1994, and this convention came 

into force on 31st July in 1994 (SAAPE, 2010). 

Majority Nepalese people are dependent on agriculture and this sector is 

adversely affected by the loss of the top fertile soil due to soil erosion, landslides and 

floods. Soil loss is one of the major causes of decline in agricultural production. The 

increase in temperature may adversely affect warmer environment crop. The yield 
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will be reduced for all crops at 4o C temperature rise. It is also estimated that a 

temperature rise of 4o C can result in the loss of 70% of snow and glacier area due to 

melting of snow and ice. This melt water may contribute to the faster development of 

glacier lakes, and this may lead to increased potential for Glacier Lake outburst flood 

hazards. Further, global warming may cause forest damage through migration towards 

the polar region, changes in their composition and extinction of species Reducing 

snowfall and retreating of the glaciers are due to increase in atmospheric temperature 

in mountain environment. At Kathmandu Valley, frost day is decreasing in winter and 

cold shifted to a month later than regular (Feb 2007, after 60 years). Late monsoon, 

un-usual precipitation, decreased rainy days and intense rainfall events caused more 

runoff and low ground water recharges. Extreme fog conditions have been observed 

in Terai reasons of Nepal. Traditional rainfall pattern is being changed and affected to 

crop production. 

Risk of diseases like Malaria, Kalaazar and Japanese Encephalitis outbreak on 

health is another potential impact of climate change. Particularly, subtropical and 

warm temperate regions of Nepal would be more vulnerable. Mosquitoes are able to 

survive in high hills and people of high hill will be more affected. Technology 

transfer is an important to assist developing country like Nepal to address climate 

change appropriately. Financial support and appropriate terms and condition are the 

crucial things governing the transfer process. 

Contribution of GHGs Emission by Nepal 

In accordance with the IPCC guidelines, Nepal's GHG inventory is divided into 5 

main categories: Energy activities, Industrial Processes, Agriculture, Land-use change 
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& Forestry, and Waste Management. The total emission of GHGs is negligible 

compared to global community; it means only 0.025% of total global emission. The 

national GHG inventory represents emission data for three gases having direst 

Greenhouse effects: Carbon dioxide, Methane and Nitrous Oxide (SAAPE, 2010). 

  The global gas inventory of 1998 showed that every year the world and Nepal 

are producing 24,215 million tons and 3.04 million tons of carbon dioxide 

respectively. It shows that, although Nepal shares only 0.03 percent of global land 

surface area, its share is only 0.0126%. Net emissions of CO2 in the country were 

estimated at 9747Gg for the base year 1994/1995. The contributor includes the 

transport sector (31%), Industrial sector (27%), Residential sector (22%), Commercial 

sector (11%) and the remaining (9%) is shared by Agriculture sector. The per capita 

CO2 emission in Nepal is nearly 0.14 tones whereas industrialized countries are 

emitting more GHGs (SAAPE, 2010). 

  In 1994/95, total methane emissions in Nepal were estimated at 948Gg.Nearly 

867Gg emissions came from Agriculture sector. Energy related combustion activities, 

such as biomass burning; incomplete combustion of fossil fuels had also contributed 

in methane production. Lower amount of methane was also estimated from solid 

waste disposal and waste water treatment. Nepal Agricultural Research Council 

(NARC) at Khumaltar showed average seasonal methane emission from rice fields 

was 28 Kg/Ha/season in rain-fed condition (SAAPE, 2010). 

It was also found that average maximum Methane emission from the field supplied 

with 50% Nitrogen +15 cm stubble was 49.03 Kg/Ha and minimum of 7.7Kg/Ha of 

Methane was found in the control fields. Korea, Thailand and India were 367, 49 and 
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45 Kg/ Ha respectively. The emission of Nepal was lower due to the lack of irrigation 

facilities and minimum application of fertilizer as compared to developed countries. 

 The major source of nitrous oxide emissions in 1994/95 was agriculture soils 

from where 27 Gg of this gas were released to the atmosphere. Also 2 Gg of N2O 

emissions were estimated from manure management for the same year. Indirect N2O 

emissions from human sewage were estimated to be 1.10 Gg for the base year 

1994/95.  

Climate Change Projections in Nepal 

The temperature differences in Nepal are most pronounced during the dry winter 

season and least during the time of monsoon. There is also significantly greater 

warming at higher elevations in the northern part of the country than at lower 

elevations in the south. 

 As 68% of the Nepalese population depends on agriculture for a livelihood 

and follow traditional cultivation practices, relying on rainwater and the seasons, any 

changes in climatic conditions affecting rainfall patterns will have an adverse impact 

on the livelihoods of most of the Nepalese people (SAAPE, 2010).. It means that there 

is always the high risk of food insecurity. The impact of climate change on agriculture 

will eventually affect the economic wellbeing population because it will have either a 

decreasing effect or an increasing effect on the production pattern of the agriculture 

sector affecting in tern economy of the country in the similarly way. 

 Drought has multiple effects since it affects not only water resources but also 

agriculture and subsequently food security. The effect of climate change and drought 

on agriculture and food security will have serious implications for sustainable 
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development. Climate change is a factor threatening and the ability of people to obtain 

food. Warming of more than 2.50 C could reduce global food supplies and contribute 

to higher food prices. In Nepal, most of the irrigated terraces are turned into rained 

land and due to this production is decreasing. Decline in food production would lead 

to more malnutrition and huge consequences particularly for women and children. 

Climate Change Impacts on Livelihood 

The effects of climate change on agriculture in Nepal can be divided between systems 

that are dependent on the summer monsoon and those that are dependent on snow, ice 

and glacial melt. Agricultural systems dependent on water sourced from snow, ice and 

glacial melt may see an immediate increase in water supply, but may also be in 

greater danger of GLOFs that threaten crops, water infrastructure, and mountain 

livelihoods, in general. Whether such an increase may consequently increase 

productivity in the short term is unknown, as very little exists in terms of water 

storage in Nepal, however primitive, to harvest such an excess of water supply. Long 

term, the effects of reduced water storage and variability of supply from earlier 

thawing of the snowpack and deglaciation have the potential to be significant, with 

glacial melt accounting for 30% of per capita consumption in some lowland regions 

(Eriksson et al., 2009) and increases in temperature causing consequent increases in 

agricultural water demand (IPCC, 2007). Unfortunately, because these effects are not 

likely to be felt for decades, the short-term benefits of increased runoff will likely 

delay any comprehensive long-term proactive management plans. 

For systems dependent on the summer monsoon, multiple scenarios are 

possible due to the pervasive uncertainty in the models and lack of data, including the 
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‘roller coaster’ discussed previously, where the monsoon could abruptly transition 

between ‘dry’ and ‘wet’ states. In the short term, however, when taking into account 

the effects of increased aerosol production and ABCs, there is more certainty that less 

precipitation is likely to occur during the summer months as the number of rainy days 

decreases, even though the frequency of intense rainfall events will increase (UNEP, 

2008). Increasing variability of precipitation patterns may have significant effect crop 

productivity, as farmers may have to adapt to changing onset and termination dates of 

the monsoon. Later start dates significantly impacted rice crops in 2009, as many 

seedlings were lost due to increase in the number of days and nights considered hot by 

current climate standards highest temperature increases during the months of June to 

August and at higher elevations, increase in monsoon rainfall towards the end of the 

century due to the delay in rainfall, and many did not have enough time to mature 

enough for a viable yield (Subel, 2009). 

The impacts of less water during the dry months are much easier to visualize, 

as recent winter droughts have continued to show the effects of low water supply. 

During the drought of fall 2008 to spring 2009, agricultural systems experienced 

significantly reduced crop yields, resulting in food insecurity for millions. Such 

effects would be augmented by a more intense dry season. Western regions may be 

the most detrimentally affected because they rely heavily on winter rains and cannot 

depend as reliably on summer monsoon rains, which are not as intense in the west due 

to the natural pattern of rainfall intensity from east to west (SAAPE, 2010). 

Though determining how agricultural systems in Nepal may be affected by the 

potential impacts of CC is difficult due to the lack of data in the country and the 

uncertainty in the climate models, there is nevertheless little doubt that significantly 
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more pressure may be placed on food systems that are already incapable of feeding 

the domestic population. Extreme poverty and high levels of malnourishment make 

even the slightest fluctuation in climate potentially disastrous to the economy. The 

population is thus extremely vulnerable, not only to longer term CC that will 

ultimately reduce water availability and limit crop productivity, but even more so to 

the immediate threats of increasingly frequent GLOFs, landslides, flash floods and 

droughts (SAAPE, 2010). 

Hosting Cabinet Meeting at Kalapatthar 

The government billed the stunt as the world's highest Cabinet meeting. The Everest 

declaration was a message to the world to minimize the negative impact of climate 

Nepal's cabinet met at the base of Everest  called Kalaththar  of 17192 feets height on 

December 4th 2009 to highlight the impact of climate change on the Himalayas and 

adopted a 10-point change on Mount Everest and other Himalayan mountains. Everest 

Declaration, the Himalayas are important not only for the people of Nepal but for 1.3 

billion people who depend on waters from the mountains for their livelihoods," said 

Nepal's Prime Minister at the cabinet meeting.  

  The Prime Minister, his two deputy prime ministers and the 20 Cabinet 

ministers were examined by doctors before boarding helicopters to Kalapathar, a flat 

area at an altitude of 17,192 feet next to Everest base camp, the jumping point for 

climbers seeking to scale the peak. The event came ahead of the international climate 

change conference was on next week of that cabinet meeting in Copenhagen, 

Denmark, and was intended "to get the world's attention on the impact global 

warming is having on underdeveloped countries like Nepal. 
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Co-operative Movement 

The co-operative is comprised of two words, ‘Co’ stands for together and ‘operative’ 

stands for working. It means, the literal meaning of co-operative is working together. 

The term of co-operative is living together, thinking together and working together for 

common benefit of the members. The co-operative is neither communist ideology nor 

capitalist ideology; it is equipment for group business of members involved according 

to their felt needs. The co-operatives are community organizations for to support the 

group business of farmers, workers, low-income group, landless people, and also the 

unemployed. Similarly, the ICA congress (1995) has defined co-operatives as an 

autonomous association of persons united voluntarily for the fulfillment of their 

common economic, social and cultural needs and aspiration through a jointly owned 

and democratically controlled enterprise. 

The cooperative movement has considerable growth throughout Great Britain 

and the Commonwealth, where local cooperatives have been federated into national 

wholesale and retail distributive enterprises and whereas large proportion of the 

population has membership. Various examples of cooperative organization are also 

found in the Scandinavian countries, Israel, the People's Republic of China, Russia, 

and France. In the United States, the cooperative movement began in the 19th century, 

first among workers and then among farmers. Although co-operation as a form of 

individual and societal behavior and that is intrinsic to human organization. The 

history of modern co-operative forms of organizing dates back to the agricultural and 

industrial revolutions of the 18th and 19th centuries. The status of which was the 'first 

co-operative' was under some dispute, but various milestones in the history may be 
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identified. In 1761, the Fenwick Weavers' Society was formed in Fenwick, East 

Ayrshire, and Scotland to sell discounted oatmeal to local workers. Its services 

expanded to include assistance with savings and loans, emigration and education. In 

1810,Welshsocial reformer Robert Owen, from Newtown in mid Wales, and his 

partners purchased New Lanark mill from Owen's father-in-law and proceeded to 

introduce better labor standards including discounted retail shops where profits were 

passed on to his employees (Thakuri, 2010). 

Owen left New Lanark to pursue other forms of co-operative organization and 

developed co-op ideas through writing and lecture. Co-operative communities were 

set up in Glasgow, Indiana and Hampshire, although ultimately unsuccessful. In 1828, 

William King set up a newspaper, the Cooperator to promote Owen's thinking, having 

already set up a co-operative store in Brighton. In nutshell, cooperative movement 

began in Europe in the 19th century, primarily in Britain and France. The Shore 

Porters Society claimed to be one of the world's first cooperatives, being established 

in Aberdeen in1498. The industrial revolution and the increasing mechanization of the 

economy transformed society and threatened the livelihoods of many workers. The 

concurrent labor and social movements and the issues they attempted to address 

describe the climate at the time (Thakuri, 2010). 

Nepalese people have a long tradition in co-operation taking many forms of 

labour sharing in villages, informal mutual aid groups and rotating savings and credit 

associations. Modern co-operatives began in Nepal in 1954 when a Department of 

Co-operatives (DOC) was established within the Ministry of Agriculture to promote 

and assist development of co-operatives. The first co-operatives formed in Nepal were 

co-operative credit societies with unlimited liability created in the Chitwan District as 
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part of a flood relief and resettlement programme. The traditional informal co-

operation of Nepalese society had worked as a co-operatives like different types of 

Guthis (Rajguthi, Amalguthi, Oliguthi, Devguthi, Monastery guthi), Parma (exchange 

of labors in farming), Dhikuri (Thakali community provided the credit to start a 

business in the need of their members), and Mankakhala in Newar society. These 

institution worked long time. In Nepal farmers’ co-operatives etc. are related to 

agricultural poor people’s co-operatives. 

They had to be provisionally registered under an Executive Order of HMG and 

were legally recognized after the first Co-operative Societies Act of 1959 was 

enacted.  

 The history of co-operatives in Nepal is closely related to Government’s 

initiatives to use co-operatives as part of its development programmes. During the 

First Five-Year-Plan (1956/7-1960/1) Government embarked an ambitious 

programme to 4,500 agricultural multipurpose co-operatives. In fact only 378 co-

operatives were organized. During the Second Three-Year-Plan (1962/63-1964/1965) 

a Land Reform Act came into force in 1964 including a compulsory savings scheme, 

according to which farmers had to save a portion of their crop. The co-operative 

programme was integrated into the land reform programme. A total of 542 societies 

were organized during the Plan period. A Land Reform Savings Corporation was 

established in 1967 to accept compulsory savings and advance loans to farmers. 

Government during this period was that the co-operative development programme 

was integrated into the overall rural development programme.  

 During the Third Five-Year Plan (1965/66-1969/1970) the total number of co-

operatives reached 1,489 operating in 56 out of 75 districts. Many of these co-
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operatives were formed in a hurry without taking economic feasibility and social 

viability into consideration. During the Fourth Five-Year Plan (1970/71-1974/75) a 

massive reorganization programme launched already in 1969 was pursued, placing 

emphasis on the quality rather than on the quantity of co-operatives. The Plan gave 

priority to 28 districts where the Intensive Agricultural Development Plan was to be 

implemented. Under the Fifth Five-Year Plan (1975/76-1979/80) a massive Co-

operative Expansion Programme was launched, the Sajha Programme, this initially 

aimed at running 1,163 co-operatives in 1,827 village panchayats (now VDCs) of 30 

districts, with some 808,000 members reaching 4.4 million people. During the Sixth 

Five-Year Plan (1980/81-1984/85) an Intensive Sajha Programme was launched in 

1981 focusing more on and made more responsive to the needs and problems of small 

farmers. This programme started in 20 districts of the Terai (Nepal Gov, 2000).  

During the Seventh Five-Year Plan (1985/86-1989/90) efforts made to reshape 

the co-operative movement. It was planned to extend co-operative services to the 

people through newly established service centres. Existing co-operatives were placed 

at service centres and where no co-operatives existed. A total of 144 new societies 

were formed mainly in the remote. The National Co-operative Development Board 

(NCDB) is a high powered body established under the NCDB Act of 1992 and 

composed of Government representatives from different ministries appointed and 

people having experience and knowledge about the co-operative. 

Co-operatives work for the sustainable development of their communities 

through policies approved by their members. The co-operative sector has been 

recognized as one of the three pillars of development along with the public and 

private sectors according to the interim constitution of Nepal. Various policies and 
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programs mentioned in the approach paper of the interim Plan have considered co-

operatives as the medium of economic, social and cultural development through the 

saving mobilization and increase in investments to restructure and strengthen the co-

operative software, aimed at rural development. At present, Nepal has 9,720 primary 

co-operatives, 5 central federations, one national co-operatives bank and 133 district 

and sectorial federations. Altogether 1 million and 251 thousand members are 

associated with those co-operatives and their associations, including 33 percent 

women members. Annual transaction of the co-operatives sector amounts to 

approximately  about Rs. 1,040 million whereas balance of savings and investments  

amounts to Rs. 20 billion and Rs. 24 billion respectively. According to an estimate, 

the transaction of these co-operatives has a contribution of approximately one percent 

in the GDP. Fifteen thousand people are directly employed in this sector (Nepal Gov, 

2007). 

The main objectives of co-operatives are organized for the fulfillment of their 

common economic and socio-cultural needs and aspiration. The economic objectives 

are collection and marketing of members produces, providing the financial assistance 

to the members for production and on needs, creation of self-employment and 

employment for members and community, improve productivity of capital and labour 

of their members, professional of business  of members, income generation of 

members, operate processing and refining business, supply of qualitative agro-input 

for the production function to their members, develop entrepreneurship in members, 

transfer modern technology for production functions, operate insurance to protect 

member business, provide the business counseling service to their members (Thakuri, 

2010).  
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The social-cultural objectives of co-operatives are decreasing disparity of 

ethnicity and caste among the members, eradicating gender discrimination  of male 

and female, take care of senior citizens, promote talents of society, prepare physically 

and mentally healthy citizens in the community, develop social leaders in the 

community, providing training and education to their members, provide the health 

security through the medical insurance of members and their family , create the 

environment of  working culture and respect for work, protect environment for their 

long life, encourage respect and solidarity among members, help government for 

social mobilization and social justice, encourage people for good habits, encourage 

accountable citizens their community and action . 

 After the restoration of Democracy in1990, new co-operative Act, 1991 and 

new co-operative Rules, 1992 are promulgated providing autonomy to the co-

operative sector. Mainly co-operatives are registered  based on purpose of multiple 

subject or multipurpose co-operatives, single subject or single purpose co-operatives, 

products’ co-operatives and service provided co-operatives. Most of these co-

operatives are related to agricultural base. The agricultural co-operatives are 

agriculture producers’ co-operatives, milk producers’ co-operatives,  milk powder 

producers’ co-operatives, silk cocoon producers’ co-operatives, potatoes  producers’ 

co-operatives, vegetable producers’ co-operatives, herbal producers’ co-operatives, 

fresh vegetable and fruit growers’ co-operatives, Coffee growers’ co-operatives, tea 

growers’ co-operatives, mushroom growers’ co-operatives, cardamom growers’ co-

operatives, organic vegetable growers’ co-operatives, seed growers’ co-operatives, 

fish keeper’ co-operatives, honey bees keeper’ co-operatives, goat keeper’ co-

operatives, buffalo keeper’ co-operatives, sheep keeper’ co-operatives, cow keeper’ 
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co-operatives, cold store co-operatives, herbs growers’ co-operatives, handicraft co-

operatives, dry meat producers’ co-operatives, irrigation co-operatives, poor farmers’ 

co-operatives and so on.   

 The community based saving and credit co-operatives are more helpful for 

development of agricultural sectors. Kamaiya co-operatives, Halia co-operatives, 

Landless farmers’ co-operatives are small. The different types of co-operatives are 

working with different objectives in Nepal for helping the poverty reduction sectors. 

This research is focusing on poverty reduction in Nepal through the agricultural 

cooperative organizations. The ICA congress has defined co-operative in1995 as an 

autonomous association of persons united voluntarily for the fulfillment of their 

common economic, social and cultural needs and aspiration through a jointly owned 

and democratically controlled enterprise. 

 Saving and credit co-operatives are helping for regular saving, optional or 

irregular saving, fixed saving, special saving, Pewa Bachat, Children's saving, special 

saving account for business member, provident saving, pension saving etc. Co-

operative Management is managing under the ministry of land reform, Agricultural 

Development Bank of Nepal, department of co-operatives, Board of Directors etc. Co-

operatives are helping by providing the production credit on agriculture, cattle & 

birds, small industry, tourism industry, trade, real-state and hire purchase, service 

sectors like purchasing rice, food, treatment of the members and their family 

members, education of children of member etc., agro-input purchase (marketing), 

production selling like milk, green vegetable, spices, non-timber forest product like 

handmade paper, herbals etc. (Thakuri, 2010). 
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  Skill based commodity production, raw materials, agro-processing, silkworm, 

silk thread and cloth production, fish keeping and cattle farming, fruits and juice 

production, Honey bee keeping, coffee & tea production, etc. Co-operatives also help 

for electrification program in rural area, elephant safari, ambulance service, Co-

operative hospitals, Public bus service and socio-cultural development sectors of the 

community (Thakuri, 2010). 

Problems and Challenges of Co-operative in Nepal 

 There are lack of long term co-operative planning with a clear vision and insufficient 

legal provision, rules, regulations and standards to regulate and monitor co-operatives, 

insufficient and ineffective structural and institutional arrangements for the co-

operative sector, lack of formal co-operative education, trainings and systematic co-

operative information system and distribution of information, lack of business 

leadership development, business competence and capital and inadequate co-

operation among co-operatives and their associations, NPC (2007). 

 There is also decreased level of confidence among the general public and 

passiveness of members due to the profit making tendency in some co-operatives and 

lack of adequate co-operation between the government and co-operatives, and lack of 

provision of appropriate institutional arrangements to regulate and supervise savings 

and credit co-operatives, lack of participation of excluded, marginal and Dalit due to 

far registration offfice and needed of huge number of members for registration of 

primary cooperatives. 

The challenges of the co-operatives are to strengthen the structure, human 

resources, economic and physical condition of public and the co-operative sector this 
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manages the activities of the co-operative sector, to orient the leadership of the co-

operative sector towards business entrepreneurship for balancing self-discipline, 

regulation and self-governance by developing the system of institutional good 

governance in the co-operatives and to develop capable of human resources with 

practical knowledge in the co-operative sector, NPC (2007).. 

 Similarly, other challeges are to manage and operate co-operative production 

making system in the economic and social sector of the country, to enhance the 

capacity of producing quality commodity and services, capable of facing the 

competitive situation created by the development of information and communication 

technology and globalization, to make co-operatives member centered and to increase 

their participation in the activities of the co-operatives, to arrange the supply of 

institutional capacity by developing a co-operative banking system, and to expand and 

strengthen co-operatives in remote, hilly and backward areas, NPC (2007). 

Trends of Institutionalization of Co-operatives 

In Nepal, a co-operative society needs to be registered in accordance to co-operative 

Act 2048 BS. For registration, it is essential to complete some documentation and 

government producers. Generally, following procedures are essential to complete for 

the registration of a co-operative society (Thakuri, 2010). 

  Preliminary consultation and meeting is the formal primary procedure for the 

co-operative society. It is discussion among the people having common interest and 

problem. In this stage, people agree about the framework of co-operative 

organization. They have to discuss about pre-requisites for the formation of a co-

operative and its further plan. After the development of better environment and 
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mutual understanding, they have to manage a meeting to discuss about various 

elements of the co-operative like its name, address, area of operation, capital structure 

so on. A prescribed application form is needed to submit to the office of registrar by 

completing all necessary requirements. Along with application arrested citizenship 

certificate of minimum 25 members and bank deposited voucher of registration fee 

must be submitted. On a receipt of application for the registration of a society or 

union according to section four of co-operative Act, registrar conducts necessary 

investigation. In case, registrar finds requirement any amendment in by-law of 

society, may provide notice for amendment to the concerned members within 15 days 

of application (Thakuri, 2010). When registrar of department of cooperative satisfies 

with the documents submitted, it registers the name of the society in office book and 

provides registration certificate to members. A cooperative has separate entity. It has 

authority to purchase, use and dispose of any moveable and immovable property. It 

may sue and sued as person by its own name. 

In Bangladesh, the registration of a cooperative society is subject to 

satisfaction of the Registrar of the Cooperative Societies (RCS) and the person has to 

give reasons for registration (within 90 days, under article 10.4). In case of 

registration, refusal by the RCS, an appeal can be made to the Bangladesh 

Government. In case of refusal by the subordinates of the RCS senior officer under 

Schedule four (1) can be appealed (Bangladesh cooperative act, 2003). 

 In Fiji, the conditions under Section 7 of the Fiji cooperative law are primary 

cooperative. There should be at least 10 members or associations or both; at least 2 

primary cooperatives in case of secondary cooperatives; at least 2 primary or 
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secondary cooperatives in case of an apex organization and under the section 12.2 the 

Registrar must either register or refuse within 2 months, (Fiji cooperative law, 2004). 

  In India under the multi state cooperative societies Act in India, the conditions 

of registration are, in the case of a multi-state cooperative society of which all 

members are individuals by at least fifty persons should be from each of the states 

concerned, in the case of a multi-state cooperative society of which the members are 

cooperative societies, by duly authorized representatives on behalf of at least two such 

societies, as are not registered in the same State; and in the case of multi-state 

cooperative society of which another multi-State cooperative society and other 

cooperative societies are members, by duly authorized representatives of each of such 

societies. The RCS under Section 7 (3) has been given six months' time to register. He 

can ask the central government for an unlimited extends of this period. There is a 

within-sixty-days provision for appeal against orders of the RCS, under section 

90/92(Indian cooperative society act, 1995). 

In Indonesia, under article 44 of the Indonesian Co-operative Act the founders 

of cooperatives have to submit copies of the memoranda to the administrator, 

appointed by the minister. The maximum period allowed for registration is six 

months. However, in case, the Administrator does not intend to register the society, he 

must inform the promoters within three months on the reasons for not registering. The 

applicants can file an appeal to the Minister, who must then take stand on the appeal 

within three months. His decision shall then be final. There are no other conditions for 

registration like minimum membership (Indonesia cooperative act, 1997).  

In Japan, the law provides a detailed procedure for formation of an agricultural 

cooperative. A minimum of 15 farmers are required for primary cooperatives. Once 
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the application is made decision shall be given within two months, according to article 

60. In case the authorities fail to make approval or disapproval within two months, the 

society may demand registration and can ask for a registration certificate (Article 61), 

(Japan cooperative society act, 1993). 

In South Korea, registration of cooperatives in South Korea under Agricultural 

Cooperative Law is governed by Article 16, 17 and 87. Under the South Korean 

Agricultural Cooperative Law (Article 22) only farmers can be member of a 

cooperative. There are 2 important conditions for registration. The minimum number 

of members has to be 20 and the bye-laws have to be according to the model by--laws 

approved by the minister and any change in this has to be with the approval of the 

Minister. This seems to be a restrictive provision. The members of a cooperative 

should have power to make changes in the by-laws. Of course, they have to be 

unconformity with the law (South Korean cooperative act, 1996), In Malaysia the 

minimum number of members in a primary society is 100 and in Farmers' 

Organization it is fifty. There is no time limit for the registrar to decide the application 

for registration. Only in case of refusal, an appeal can be made to the minister within 

two months. 

A cooperative in the Philippines shall hold a minimum of 15 members. The 

Cooperative Development Authority must register a cooperative within 30 days. In 

case of refusal to register an appeal can be made to the office of the President within 

90 days. If registration is not done within 30 days the society is to be registered 

(Philippines cooperative act, 1999). 

In Sri Lanka, the minimum number of memberships for a primary cooperative 

is ten. A detailed procedure is provided for registration, but there is no time limit 
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within which the registrar must approve or disapprove registration. The registrar will 

register only if it is found that societies in question are economically viable. In case of 

refusal, an appeal can be made to the minister (Sri Lanks cooperative act, 1999). 

While procedures and conditions are prescribed as in other cooperative laws, 

one interesting provision in the Thai Law is that the Cooperative Society to be 

registered may not be detrimental to the cooperative society system. In Africa, the 

minimum number of memberships for registration of a primary cooperative is five 

(African cooperative society act, 2003). 

A time limit for the registration, by the registering authority, should exist. At 

present it ranges from 30 days (Philippines) and 2 months (Japan) to six months (India 

and Indonesia), while some countries have no time limit (Bangladesh, Malaysia, 

Nepal, Sri Lanka, Thailand). It will be desirable to fix a time limit for registration, 

possibly around 60 days. 

The Cooperative Act (Amendment) of Bhutan, 2009 defines a Primary 

Cooperative as one where a minimum of fifteen natural persons who are Bhutanese 

citizens with common bond of interest in the area of operation of the cooperative. In 

Afganstan, co-operative is an association of persons who have voluntarily joined 

together to achieve a common social and economic status through the formation of a 

democratically managed and controlled organization. Primary Co-operative is a 

cooperative formed by at least eleven individuals and Secondary Co-operative' as a 

co-operative formed by at least three co-operatives (Afghanistan cooperative act, 

1997). 

In Pakistan, at least ten persons qualified in accordance with the requirements 

of section 7, sub-section (1); and in the case of a society of which a member is a 



94 
 

 

society by a duly authorized person on behalf of every such society and where all the 

members of the society are not societies, by ten other members or, when there are less 

than ten other members, by all of them (Pakistan cooperative act, 1999). 

Table 2.3 

Minimum Requirements of Members for Registration of Primary Cooperative 

S.N Country Required members for registration of 
cooperative 

1 Nepal 25 

2 Fiji 10 

3 India 15 

4 Indonesia No condition for minimum 

memberships 

5 Japan 15 

6 South Korea 20 

7 Malaysia 100, agricultural cooperative 50 

8 Sri Lanka 10 

9 South Africa 5 

10 Bhutan 15 

11 Afghanistan 11 

12  Pakistan 10 

13 Canada 15 

14 Alberta 3 

15  German 7 

16 Philippines 15 

17 Thailand Now 40, at beginning 10 members 

18 USA 10 

19 Australia 5 

Source: Relative Country Registration Office of Cooperative, 2012 

The minimum number of members for registration of cooperative in different 

countries is different. According to a table 2.3, Malaysia is strong for registration of 

primary cooperative because there are needed 100 members for registration of 
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cooperatives but farmers can registration the cooperative with 50 members. In 

Indonesia, there is no condition for minimum memberships for registration of 

cooperative. Nepal becomes second country for maximum members required for 

registration of cooperative after Malaysia. 

Primary Co-operatives in Nepal  

Primary cooperative is the basic level cooperative and at least 25 members are 

required for registration. Savings and Credit Cooperatives, Multipurpose 

Cooperatives, Dairy Cooperatives, Agricultural Cooperatives, Vegetable and Fruit 

Producers’ Cooperatives, Electricity Cooperatives, Consumer Cooperatives, 

Communication Cooperatives, Coffee Producers Cooperatives, Health Cooperatives, 

Medicinal Herb Cooperatives, Tea Producers Cooperatives, Bee Keeping 

Cooperatives are main primary cooperatives of Nepal (Nepal Gov, 2012). 
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Table 2.4 

Number of Primary Cooperatives in Nepal 

S.N. Types of 
Cooperatives 

Number Male 
Members 

Female 
Members 

Total 
Members 

1 Savings and Credit 
Cooperatives 

10997 786088 703583 1489671 

2 Multipurpose 
Cooperatives 

4075 544374 504044 1048418 

3 Dairy 
Cooperatives 

1747 71969 23273 71692373 

4 Agricultural 
Cooperatives 

3612 164371 142298 178669 

5 Vegetable and fruit 
producers 
cooperatives 

174 6170 6201 12371 

6 Electricity 
Cooperatives 

313 36712 8337 45049 

7 Consumer 
Cooperatives 

1339 31827 18262 50089 

8 Communication 
Cooperatives 

68 4125 2175 6300 

9 Coffee Producers 
Cooperatives 

75 2437 1320 3757 

10 Health Cooperatives 70 3150 3531 6681 
11 Herbal Cooperatives 89 1969 1267 3236 
12 Tea Producers 

Cooperatives 
103 2845 1230 4075 

13 Bee keeping 
cooperatives 

54 1068 860 1928 

14 Other Cooperatives 585 35128 32967 68095 
 Total 23301 1692233 1449348 3141581 

Source: Statistics on Nepalese Cooperative Societies & Unions, 2012  

According to statistical data of department of cooperative (2012), the number of 

primary co-operatives is 23301 and the total members are 3141581. The participation 

members of male and female in primary cooperative are 53.87 % and 46.13 % 

respectively. It means that the participation of female is good. Out of total primary 

cooperatives, Savings and Credit Cooperatives and Multipurpose Cooperatives are 
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47.2 %, 17.49 % respectively. Similarly, the percentage of Dairy Cooperatives, 

Agricultural Cooperatives and Consumer Cooperatives are 7.5%, 15.5 % and 5.8 % 

respectively. Other cooperatives like Communication Cooperatives, Coffee Producers 

Cooperatives, Health Cooperatives, Herbal Cooperatives, Tea Producers 

Cooperatives, and Bee keeping cooperatives are less in member. 

There are some cooperatives which have only female memberships or only 

woman based cooperatives. It is positive perception and mainly woman based 

cooperatives are savings and credit cooperatives, multipurpose cooperatives, dairy 

cooperatives, agricultural cooperatives, vegetable and fruit producers’ cooperatives 

and consumer cooperatives.  
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Table 2.5  

Number of Primary Co-operative of Woman in Nepal 

S.N. Types of Cooperatives Number Female Members 

1 Savings and Credit Cooperatives 1641 245633 

2 Multipurpose Cooperatives 536 109267 

3 Dairy Cooperatives 20 747 

4 Agricultural Cooperatives 268 54130 

5 Vegetable and fruit producers 

cooperatives 

9 302 

6 Consumer Cooperatives 31 882 

7 Tea/Coffee Producers Cooperatives 1 42 

8 Health Cooperatives 1 61 

9 Bee keeping cooperatives 1 197 

10 Fish keeping cooperatives 1 63 

11 Other Cooperatives 35 2173 

 

Total 2544 413497 

Source: Statistics on Nepalese Cooperative Societies & Unions, 2012 

According to statistical data of primary co-operatives of woman in Nepal till July, 

2012, the number is 2,544 and the total members of woman involved are 413,497. 

There are 1,641 savings and credit cooperatives, which are 64.5 % of the total woman, 

based cooperatives. Similarly, Multipurpose Cooperatives are 536 with 21.07 %, 

agricultural cooperatives are 268 with 10.53 %, dairy cooperatives are 20 with 0.79 % 

and vegetable and fruit producers’ cooperatives are 9 with 0.35 % and consumer 

cooperatives are 31 with 1.22 %. There are single cooperative of the tea/coffee 
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producer cooperative, health Cooperative, bee keeping cooperatives and fish keeping 

cooperative (Nepal Gov., 2012). 

Theoretical Review 

Literatures of the different theories including climate change, livelihood and 

cooperatives under different theories have been reviewed and presented in sequential 

manner in the subsequent chapters. The review has covered sustainable livelihood 

approach, seven theories of climate change and principle of cooperative. 

Sustainable Livelihood Approach 

The livelihood of a household or individual can be interpreted as their ‘means of 

living’. Their means of living is based on their capabilities, assets (financial, physical, 

human, natural resource and social) and activities. The Sustainable Livelihoods 

Approach (SLA) was developed to help understand and analyze the livelihoods of the 

poor in order to improve the effectiveness of livelihoods-related development 

assistance. It is generally seen as a successor to the Integrated Rural Development 

approach, and has commonalities with contemporary Area-Based Development and 

Community-Development approaches. The SLA essentially comprises six core 

principles and a conceptual framework (Elis, 1998). 

The principles of sustainable livelihood approach are, people centered that 

focuses on perspectives, priorities and strengths of people - especially poor and 

vulnerable women/girls and men/boys, holistic that recognizes that different factors 

and processes influence the livelihood opportunities and choices of people and that 

people have multiple livelihood strategies in pursuit of multiple livelihood outcomes. 
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Similarly, dynamic recognizes that poor people’s livelihood strategies can change 

rapidly, building on strengths that with an analysis of strengths rather than needs, 

macro-micro linkages: Consider the linkages between the two levels to inform more 

supportive policies and institutions and sustainability that includes analysis of 

environmental, social, economic and institutional sustainability (Elis, 1998). NZAID’s 

Growth and Livelihoods Policy recognizes the relevance of the sustainable livelihoods 

approach, especially its principles, to all of NZAID’s assistance in the economic 

development and livelihoods-related field (Elis, 1998). 

 The sustainable livelihoods approach provides a framework to help 

understand the main factors that affect poor people’s livelihoods, and the relationships 

between these factors, and this in turn facilitates the planning and implementation of 

more effective development interventions. By centering our thinking around people 

rather than the technical inputs development might deliver to them the chances of 

achieving sustainable impacts on poverty reduction are significantly improved. 

The sustainable livelihood approach identifies existing assets and strategies 

available to poor women and men and uses these as a starting point; Helps keep the 

focus on poor people and their varied livelihood assets, strategies and outcomes; 

Recognizes differences based on sex, gender, age, ethnicity, power and poverty status; 

Builds on strengths as a means to addressing needs and constraints; makes explicit the 

links between policy and institutional issues, and micro level realities, and helps in 

understanding how individual, possibly sector-specific, development programmes and 

projects fit into the wider livelihoods agenda and objectives (Ashley, 1999). 

SL analysis (the application of the SL approach) is likely to identify a number 

of different options for supporting livelihoods but development programmes and 
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projects should not attempt to tackle all aspects of livelihoods. The emphasis should 

be on identifying and negotiating, together with partners and primary stakeholders, 

the ‘best bet’ entry points that will have a significant impact on the livelihoods of the 

poor. The SL approach helps to identify key pressure points, but other more specific 

methods are required to determine which to tackle first, and how (Ashley, 1999). 

A key lesson from SL analysis is that holistic analysis is important but that 

does not imply that multi-sectorial and multi-level interventions are necessarily 

appropriate. Interventions might be best focused on addressing one or two pressure 

points/priorities in one sector and at one level. A helpful analogy is the ‘acupuncture 

approach’ that is an acupuncturist uses a holistic diagnosis of the patient, but the 

treatment is focused and specific. The SL principles are ones that are basic to good 

development practice and should be applied in the identification, design and appraisal 

of livelihood programmes and projects. There is no specific right way of applying the 

sustainable livelihoods approach and nor does it come with its own exclusive toolbox. 

Rather livelihoods analysis should draw upon, and flexibly combine, a variety of 

existing perspectives, analyses and methods to meet the breadth and depth of analysis 

required for a particular situation like participatory methods, stakeholder analysis, 

gender analysis, institutional analysis, value chain analysis, cost benefit analysis, 

environmental assessment and so on. 

Theories of Climate Change 

The seven theories of climate change are important to understand the climate change 

process and it is summarized from the' Seven Theories of Climate Change'. It is 
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written by President of the Heartland Institute Joseph L. Bast and published by 

Heartland Institute Chicago on 2010.  

First Theory: Anthropogenic Global Warming 

The first theory of climate change is related with the human emissions of greenhouse 

gases, principally Carbon dioxide (CO2), methane, nitrous oxide, water vapor which 

are causing rise in global temperatures. This theory is called anthropogenic global 

warming or AGW for short form. Energy from the sun travels through space and 

reaches Earth. It is absorbed and some is reflected back as hit out into the atmosphere. 

The greenhouse gases, absorb the outgoing reflected or internal thermal radiation, 

resulting in Earth’s atmosphere becoming warmer. Water vapor is the major 

greenhouse gas, responsible for about 36 to 90 percent of the greenhouse effect, CO2 

about 1 to 26 percent, methane about 4 to 9 percent and Ozone about 3 to 7 percent. 

This theory also deals that continued burning of fossil fuels and deforestation could 

double the amount of CO2 in the atmosphere during the next 100 years. Assumption 

of this theory is that doubling of CO2 in the atmosphere would cause Earth’s 

temperature to rise an additional 3.0° by 2100. Proponents of the AGW theory believe 

that man-made CO2 is responsible for floods, droughts, severe weather, crop failures, 

species extinctions, spread of diseases, ocean coral bleaching, famines, and literally 

hundreds of other catastrophes (Joseph, 2010). 

Second Theory: Bio-thermostat 

The second theory of climate change holds that negative feedbacks from biological 

and chemical processes entirely or almost entirely offset whatever positive feedbacks 

might be caused by rising CO2. These processes act as a global bio-thermostat 

keeping temperatures in equilibrium. 
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            Increased carbon sequestration by plants is perhaps the best-known 

consequence of the rise in atmospheric CO2. The more CO2, there is in the air, the 

better plants grow and the more CO2 they remove from the air and store in their 

leaves, branches, trunks, and roots, as well as in the soil beneath the plants – a suite of 

processes called sequestration. Carbonyl sulfide (COS) is a biologically produced 

sulpher gas emitted from soils. COS eventually makes its way into the stratosphere 

where it is transformed into sulfate aerosol particles, which reflect solar radiation 

back into space, producing a cooling effect on Earth’s climate. A third negative 

feedback phenomenon is diffuse light. As higher levels of CO2, promote greater plant 

productivity, plants emit greater amounts of gases converted into aerosols called 

biosols. Bio-sols in turn act as cloud condensation nuclei, helping to create new 

clouds that reflect more incoming solar radiation back to space, thereby cooling the 

planet. More than that, they diffuse solar radiation close to the ground, reducing shade 

under plant canopies and thereby enhancing photosynthesis, which increases the 

amount of CO2 plants absorb from the air and can sequester. Iodinated compounds, or 

iodo compounds, are particles formed in sea air from iodine-containing vapors 

emitted by marine algae. These compounds, like the biosols previously discussed, 

help create clouds, which reduce the amount of solar radiation reaching the surface. 

The creation of iodo compounds is stimulated by rising CO2 levels and warmer 

temperatures (Joseph, 2010). 

            The amount of biologic Dimethyl sulfide (DMS) emitted by the world’s 

oceans is closely related to sea surface temperature. The higher the sea surface 

temperature, the greater the sea-to-air flux of DMS. DMS is a major source of cloud 

condensation nuclei, which generate clouds with greater cloud albedo. The greater the 
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cloud albedo, the more incoming solar radiation gets blocked and reflected out to 

space. There are many other kinds of aerosols, which scientists classify as marine 

biological, terrestrial biological, anthropogenic non-biological, and natural non-

biological. Many of them are created, distributed, or destroyed in biological and 

chemical processes that tend to be counter-cyclical to the forcing of CO2. In other 

words, when CO2 is plentiful or when temperatures rise, these aerosols tend to 

increase in presence and reflect more solar radiation away from the planet’s surface, 

causing it to cool. Some of these individual negative feedbacks may be sufficiently 

large to counter much of the effect of higher levels of CO2 on global temperatures. It 

is highly likely they constitute a bio-thermostat keeping Earth’s temperature relatively 

stable. This would mean rising CO2 would not cause catastrophic global warming 

(Joseph, 2010). 

Third Theory: Cloud Formation and Albedo 

A third theory of climate change postulates that changes in the formation and albedo 

of clouds create negative feedbacks that cancel out all or nearly all of the warming 

effect of higher levels of CO2. In 1999, Yogesh Sud, a NASA scientist, and his 

colleagues found that changes in cloud coverage in the tropics acted as a natural 

thermostat to keep sea surface temperature (SST) between approximately 28°C and 

30°C.The cloud cover reduces the amount of solar radiation received at the surface of 

the sea and cool and dry downdrafts promote ocean surface cooling. 

 In 2008, climatologist and former NASA scientist Roy Spencer and colleagues 

used new satellite data to support Lindzen’s adaptive iris thesis, finding the net ... 

radiative effect of clouds during the evolution of the composite TSO [tropical intra-

seasonal oscillations] is to cool the ocean-atmosphere system during its tropospheric 
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warm phase, and to warm it during its cool phase. In 2009, Lindzen and Coauthor 

Yong-Sang Choi found “for the entire tropics, the observed outgoing radiation fluxes 

increase with the increase in sea surface temperatures (SSTs).  

Fourth Theory: Human Forcing Besides the Greenhouse Gases 

A fourth theory of climate change holds that mankind’s greatest influence on climate 

is not its greenhouse gas emissions, but its transformation of Earth’s surface by 

clearing forests, irrigating deserts, and building cities. Although the natural causes of 

climate variations and changes are undoubtedly important, the human influences are 

significant and involve a diverse range of first-order climate forcing, including, but 

not limited to, the human input of carbon dioxide (Joseph, 2010).  

               Urban heat islands cities tend to be warmer than suburbs, and suburbs 

warmer than rural areas, because they have greater concentrations of energy-

producing machines and vehicles and large amounts of concrete, asphalt, and other 

building and road materials that absorb solar energy and then re-emit thermal energy. 

Advocates of the AGW theory, falsely attribute higher temperatures caused by urban 

heat islands to rising atmospheric CO2 levels. 

              Anthropogenic aerosols and ozone have shorter lifetimes than greenhouse 

gases, and therefore their concentrations are higher in source regions and downwind. 

With many surface-based temperature stations located in urban or near-urban areas, it 

is likely they are registering the warming effects of these aerosols and ozone, not 

CO2. Removing trees by burning, a common practice in developing countries releases 

CO2 into the atmosphere and prevents forests from sequestering carbon in the future. 

The pasture or crop land that replaces the forest lacks the shade created by a forest 

canopy and tends to be warmer. The IPCC has estimated that between one-quarter and 
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one-third of anthropogenic CO2 emissions are due to deforestation, not the burning of 

fossil fuels (Joseph, 2010).  

                Anthropogenic activities in coastal areas such as logging, agriculture, 

construction, mining, drilling, dredging, and tourism all can increase or decrease 

surface temperatures of nearby bodies of water. Anyone living in or near a large city 

knows that jets often leave trails behind them, called contrails condensation trails. 

Composed of water vapor, they precipitate the creation of low clouds that have a net 

warming effect. 

Fifth Theory: Ocean Currents 

The fifth theory of climate change contends that global temperature variations over 

the past century-and-a-half, and particularly the past 30 years, were due to the slow-

down of the ocean’s Thermohaline Circulation (THC). William Bill Gray, professor 

emeritus of atmospheric science at Colorado State University and head of the Tropical 

Meteorology Project at the university’s Department of Atmospheric Sciences (Joseph, 

2010), is the leading proponent of this theory. According to William, ocean water is 

constantly transferred from the surface mixed layer to the interior ocean through a 

process called ventilation. The ocean fully ventilates itself every 1,000 to 2,000 years 

through a polar region deep ocean subsidence of cold-saline water and a 

compensating upwelling of warmer less saline water in the tropics. When the 

Thermohaline Circulation (THC)  is weaker than normal, as it is about half the time, 

global rainfall and surface evaporation are reduced about two percent (Joseph, 2010).. 

Sixth Theory: Planetary Motion 

The sixth theory of climate change contends that most or all of the warming of the 

latter part of the twentieth century can be explained by natural gravitational and 
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magnetic oscillations of the solar system induced by the planet’s movement through 

space. These oscillations modulate solar variations and/or other extra-terrestrial 

influences of Earth, which then drive climate change. Earth’s orbit around the sun 

takes the form of an ellipse, not a circle, with the planet passing farther away from the 

sun at one end of the orbit than at the other end. The closest approach of the planet to 

the sun is called perihelion and the farthest is called aphelion. Perihelion now occurs 

in January, making northern hemisphere winters slightly milder (Joseph, 2010). The 

change in timing of perihelion is known as the precession of the equinoxes, and it 

occurs every 22,000 years. The earth shifts from a short broad ellipse that keeps Earth 

closer to the sun, to a long flat ellipse that allows it to move farther from the sun and 

back again.  Scientists now know that the precession of Earth’s orbit means that about 

11,000 years from now, the northern midwinter will fall in July instead of January, 

and the continental glaciers may return. The forecasts indicate that climate may cool 

until the 2030s. At the end of the 21st century relative to today’s temperature, the 

climate may warm at most by 1°C if the quadratic fit forecast holds (Joseph, 2010). 

Seventh Theory: Solar Variability 

The seventh theory of climate change is that solar variability accounts for most or all 

of the warming in the late twentieth century and will dominate climate in the twenty-

first century regardless of man-made greenhouse gas emissions. Changes in the 

brightness of the sun are caused by sunspots – bursts of energetic particles and 

radiation. The cycles cause changes in the amount of electromagnetic radiation also 

called solar wind that reaches Earth and its atmosphere, which in turn affects Earth’s 

climate.  
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                According to the IPCC, changes in solar irradiance since 1750 are estimated 

to cause a radiative forcing of +0.12 W/m2, which is an order of magnitude smaller 

than the IPCC’s estimated net anthropogenic forcing of +1.66 W/m2 from CO2 over 

the same time period. Around 2000, several scientists working independently made 

discoveries that demonstrated plausible mechanisms linking variation in solar 

radiation to decadal changes in global temperature (Joseph, 2010). 

              Henrik Svensmark and Eigil Friis-Christensen, astrophysicists at the Danish 

National Space Center, in a seminal scientific paper (1997), proposed that electrons 

released to the atmosphere by galactic cosmic rays stimulate the formation of ultra-

small clusters of sulfuric acid and water molecules that constitute the building blocks 

of cloud condensation nuclei. During periods of greater solar magnetic activity, the 

stronger solar wind blocks some of the cosmic rays from penetrating the lower 

atmosphere, resulting in fewer cloud condensation nuclei being produced. The result 

is the creation of fewer and less reflective low-level clouds, resulting in increasing 

near-surface air temperatures and global warming. 

            A second group of scientists believes small changes in solar radiation entering 

Earth’s atmosphere are amplified by positive feedbacks involving the transfer of 

energy between equator and arctic via wind patterns and oceans. Bond et al. 

envisioned solar variability provoking changes in North Atlantic deep water formation 

that alter the thermohaline circulation of the global ocean (Joseph, 2010).  

              Scientists have long known that many factors influence Earth’s climate, 

including variations in the sun’s brightness and magnetic field strength and the 

planet’s orbit, the planet’s movement through the galaxy, and changes in land use. 

Beginning in the 1970s, the rising concentration of carbon dioxide in the atmosphere 
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began to catch the attention of scientists and the public. At that time, some scientists 

thought industrial activities that cause rising levels of CO2 and aerosol particles 

explained the cooling trend that had begun in the 1940s. Later, some of those same 

scientists would blame CO2 for the global warming period that began in the 1980s 

and ended around 2000 (Joseph, 2010). 

Principles of Co-operative 

There are seven principles of the cooperative. First principle of the cooperative is 

voluntary & open membership. Co-operatives are voluntary organizations and open to 

all persons able to use their services. Second principle is the democratic member 

control in which co-operatives are democratic organizations, controlled by their 

members, who actively participate in setting their policies and making decisions. 

Third principle is the member economic participation that is members democratically 

control the capital of their co-operative. Fourth principle is autonomy and 

independence that is co-operatives are autonomous; self-help organizations controlled 

by their members. If they enter into agreements, with say governments, they do so on 

terms that ensure democratic control by their members and that maintain their co-

operative autonomy. Fifth principle is the education; training and information that is 

co-operatives provide education and training for their members, elected 

representatives, managers and employees so that they can contribute effectively to the 

development of their co-operative. Sixth principle is the co-operation among co-

operatives that is co-operatives serve their members most effectively by working 

together. Seventh principle is that concern for the community. The International Co-

operative Movement adopted it in 1995 (Thakuri, 2010).  
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Review of Contemporary Research Studies 

In this section, the review of contemporary research studies has been presented based 

on the study of related fields including livelihood, climate change and cooperatives.  

Diamantopoulos (2011) in his doctoral thesis entitled Globalization, Social 

Innovation, and Co-Operative Development: A Comparative Analysis of Québec and 

Saskatchewan from 1980 to 2010 stated that the regeneration of the Québec movement 

reflects the concentration (concerted action) of social movement, sector, and state 

actors. Deeply rooted in a collectivist tradition of cultural nationalism and state 

corporatism, this democratic partnership supported the renovation and expansion of 

the co-operative development system in a virtuous spiral of movement agency, 

innovation, and regeneration. Concentration of social movement and state actors 

created momentum for escalating orders of joint-action, institution-building, and 

policy and program development. By contrast, the degeneration of the Saskatchewan 

movement reflects the decline of the agrarian economy and movement and a failure to 

effectively coordinate the efforts of emerging social movements and the state for 

development action. This has yielded a vicious spiral moment of inertia, under-

development, and decline. Although green shoots are in evidence, regeneration efforts 

in Saskatchewan lag Québec’s progress in rebuilding the foundations for effective 

democratic partnership. 

This study has not yet mentioned about impacts of climate change and the 

status of livelihood. 

Cahn Miranda (2006) in his doctoral thesis entitled Sustainable Livelihoods, 

Micro-Enterprise and Culture in the Pacific Islands: Case studies from Samoa 

concluded that understanding the relationship between culture, and sustainable 
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livelihoods is critical for ensuring that good judgments are made about development 

intervention and policy. The revised sustainable livelihoods framework, and the 

concept of using the components of the frameworks as multiple entry points for 

analysis, provided an appropriate and useful theoretical framework for understanding 

the relationships between fa'a Somoa, sustainable livelihoods and micro-enterprise in 

Samoa. 

This study has not yet mentioned about the impact of climate change and 

cooperative movement for sustainable livelihood.   

Karianne, De Bruin (2011) in his doctoral thesis entitled an Economic 

Analysis of Adaptation to Climate change under Uncertainty. According tohim the 

changing climate increases the vulnerability of societies around the world. Besides 

mitigation, adaptation measures are needed to counteract the impacts of climate 

change. However, there exist uncertainties about the impacts of climate change. 

Decision makers are faced with the challenge to implement economically eficient and 

efective climate change policies and adaptation measures to mitigate uncertain climate 

change impacts. This thesis presents an economic analysis of adaptation to climate 

change under uncertainty. The thesis focuses on the exploration and further 

development of economic assessment methods to support decision-making in 

adaptation to climate change. The results of this thesis show that Multi-Criteria 

Analysis and Cost-Benefit Analysis are appropriate decision-support tools in the 

context of adaptation to climate change. The priority ranking of adaptation options for 

the Netherlands based on Multi-Criteria Analysis, through evaluation and feasibility 

criteria, gives an indication of the priority options for the Dutch adaptation policy. 

The regional case study applies Cost-Benefit Analysis for a quantitative assessment of 
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the costs and benefits of climate proofing spatial planning at a regional level. 

Furthermore, the investment decision model developed in this thesis, based on Cost-

Benefit Analysis under climate change uncertainty, takes into account the effect of 

future investment moments and the availability of new information on climate change 

impacts. The model analysis and case study application show that the optimal mix of 

structural and non-structural adaptation measures depends on the level of the damage 

costs, the cost structure of the measures, the discount rate and the timing of future 

investment moments, including the timing of partial resolution and full resolution of 

uncertainty, Karianne, De Bruin (2011). 

This study has not yet mentioned about cooperative movement for sustainable 

livelihood to withstand from the climate change. 

Alexander Lorenz (2011) in his doctoral thesis entitled Uncertainty & 

Learning in Global Climate Analysis stated that climate change, the 21st centuries 

challenge for cooperative human decision making, is surrounded by large 

uncertainties concerning the scientific understanding of the climate system, of climate 

change induced changes of natural and social systems and of the impacts of those 

changes on human economic activities and human welfare in general. Parts of these 

uncertainties may be resolved as science advances and new observations are made. 

This learning may allow to refine the decisions undertaken to cope with the climate 

problem.This thesis is dedicated to examine the role of uncertainty and future learning 

in the formal assessment of optimal global mitigation strategies for global warming.  

This study has not yet mentioned about sustainable livelihood for mitigation of 

climate change and cooperative movement. 
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Murphy Patrik (2010) in his doctoral thesis entitled Design, Implementation 

and Characterization of a Cooperative Communications System stated that 

Cooperative communications is a class of techniques which seek to improve 

reliability and throughput in wireless systems by pooling the resources of distributed 

nodes. While cooperation can occur at different network layers and time scales, 

physical layer cooperation at symbol time scales offers the largest benefit. However, 

symbol level cooperation poses significant implementation challenges, especially in 

the context of a network of distributed nodes. 

This study has not yet mentioned about cooperative movement for sustainable 

livelihood to withstand from the climate change. 

Mandke Pallavi (2007) in his doctoral thesis entitled Understanding the 

Linkages between Tourism and Urban Poverty Reduction Using a Sustainable 

Livelihoods. Framework stated that tourism can have significant impact on the 

economic and social development in developing countries. Although tourism in cities 

is an old phenomenon, as is urban poverty in developing countries, the relationship 

between them has not been fully understood. Also statistics indicate that cities in 

developing countries are becoming important tourist destinations, as well as 

predominant sites of poverty, which creates an urgency to understand tourism's 

contribution to urban poverty reduction. The results indicate that the conceptual 

framework developed for this research provides two main findings. One is a better 

understanding of the linkages between tourism and livelihoods of the urban poor, 

generated from the analysis of the interactions between livelihoods of the urban poor 

and the tourism activities they engage in. The other is the identification of 

interventions/entry points to effectively apply tourism as a tool for urban poverty 

http://warp.rice.edu/trac/wiki/MurphyPhDThesis%23DesignImplementationandCharacterizationofaCooperativeCommunicationsSystem
http://espace.library.uq.edu.au/list/author/Mandke%2C+Pallavi/
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reduction, development based on the analysis of strengths, weakness, opportunities 

and threats arising from the context. 

This study has not yet mentioned about cooperative movement for sustainable 

livelihood and totally silence about the impacts of the climate change on livelihood. In 

overall, the present researcher reached into the conclusion that the factors related to 

climate change, livelihood and cooperative intervention have not been considered for 

integrated research study. The next section deals with the conceptual framework 

based on the literature study. 

Conceptual Framework 

The compacted and integrated framework of livelihood, climate change and 

mitigating through cooperatives generated in this study is not the prescription. It is a 

framework suggesting an interrelated set of livelihood approach, theories of climate 

change, and principle of cooperatives to serve as an aid in the design, development 

and investigation of livelihood improvement and creating sustainable environments. 

The integrated framework comprises synthesis of theoretical concepts of livelihood, 

climate change and cooperative principles in current situation. The figure presented 

below illustrates the conceptual framework of the present study. 

 The framework consists of the three major components of the research 

strategy. The first component explains about the analysis of the livelihool. The second 

component of the conceptual frame incorporated the climate change and the third 

component of the research frame analyzed the cooperatives. Livelihoods become 

vulnerability context due to the shocks, trends and changes, and seasonality. Shocks 

covers the natural events like floods, droughts, cyclones, and deaths in 
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family,violence or civil unrest, human health, economical uncertainty, conflect, crop 

and livestock health. Similarly, trends and changes cover population, environmental 

change, technology, market and trade and globalization. The seasonality covers the 

weathers of the seasons like cold waves, hot waves, and climatic impact. The people 

of vulnerable context become poor and fall invulnerale situation, and also they are 

affected from the impacts of climate change. The impacts of climate change directly 

affected to Bio-diversity, water, livelihood, food security, health, land and wildlife, 

environmental services and natural capital. Due to the impacts of climate change, 

livelihood becomes assessing vulnerability to climate change. Sustainable livelihood 

startegies to local circumstance and priorities is needed to withstand from vulnearale 

situation of the livelihood.  

  The cooperative is one of the important pilars of economic sector and that 

would be focused on development of livelihood assets to develop the human capital 

(health, nutrition, education, knowledge & skills, capacity to work and to adapt), 

social capital (Networks & connection, neighbourhood, leadership, kinship, relations 

of trust and mutualsupport, common rules, collective representation, participation in 

decision), physical capital (transport like roadsand vehicles, secure shelter and 

buildings, water supply and sanitation, energy, communication). Financial capital 

(savings, credit, debt, remitances, pensions, wages) and natural capital (land, 

production, water and aquitic resources, trees and forest products, wild life, wild 

foods and fibres, bio-diversity,environmental services). 
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Figure 2.7  Conceptual Framework of the Study 
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strategies and economic activities of cooperative, livelihood becomes economically 

stronger and the livelihood converts to sustainable livelihood.   

Chapter Summary 

In this chapter, the researcher reviewed related literatures on basic of thematic, 

theoretic and contemporary research studies. In this chapter presents a conceptual 

framework of this study based on the theoretical models discussed in the previous 

chapter. From the conceptual framework, an analytical framework is worked out. 

Components such as justification for the selection of field survey method as the main 

research method, use of study tools, data collection and analysis procedures and 

validity and reliability of the study tools are sketched in details under the respective 

readings. 

The next chapter presents the detail of research methodology.  
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CHAPTER III 

RESEARCH METHODOLOGY 

Introduction 

In the previous chapter, the present researcher reviewed related literatures and 

contemporary research studies. This chapter presents a conceptual framework of this 

study based on the theoretical models discussed in the previous chapter. From the 

conceptual framework, an analytical framework is worked out. Components such as 

justification for the selection of field survey method as the main research method, use 

of study tools, data collection and analysis procedures and validity and reliability of 

the study tools are sketched in details under the respective readings. This chapter 

presents the detail of research methodology.  

Nature of the Research 

There is hardly any studies conducted in the area of the sustainable livelihood, climate 

change and cooperatives. This study was thus an exploratory and descriptive research 

based on qualitative and quantitative research approaches. According to Leedy 

(1997), researchers do two things in employing descriptive method. They observe 

with close scrutiny the population bounded by the research parameters, and make a 

careful record of what they observe so that when the aggregate record is made, the 

researchers can then return to the record to study the observations described. 



119 
 

 

Philosophical Approaches  

Researchers state the paradigmatic assumptions underlying their research so that the 

reader can establish an overview of their position (Miles & Huberman, 1994). Behr 

(1983) defines the concept paradigm as an expression of the configuration of beliefs, 

values, explanations and basis for the solution of a problem, while Kuhn and 

Martorama (1982) regard it as a cluster of beliefs that influence what should be 

studied, how research should be conducted and how it should be interpreted.  

Each and every research is undertaken within certain assumptions and 

researchers in economics are no exception. Behr (1983) defines the concept paradigm 

as an expression of the configuration of beliefs, values, explanations and basis for the 

solution of a problem while Kuhn and Martorama (1982) regard it as a cluster of 

beliefs that influence what should be studied, how research should be conducted and 

how the results should be interpreted. According to Gephart (1999) three paradigms 

are prominent in contemporary social research – positivism, interpretivism and critical 

postmodernism: 

A Positivist Framework: It infers an objective world rejecting metaphysical 

nature of science (Gephart, 1999). It is concerned with uncovering truth and 

presenting it by empirical means (Henning,  Rensburg & Smit, 2004). This position 

assumes that knowledge stems from experience and observation. It is challenged by 

interpretivists who assert that these methods impose a view of the world on 

participants in research rather than capturing, describing and understanding their 

world views (Gephart, 1999). 

An Interpretive Framework: It is underpinned by observation and 

interpretation, thus to observe is to collect information about events, while to interpret 
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is to make meaning of that information by drawing inferences or by judging the match 

between the information and some abstract pattern (Aikenhead, 1997). In this regard, 

Henning et al. (2004) remark that within the interpretive paradigm, knowledge is 

constructed not only by observable phenomena but also by descriptions of people’s 

intentions, beliefs, values and reasons, meaning making and self-understanding. 

A Critical Post-modernistic Framework: The critical theory seeks to 

deconstruct the hidden curriculum or text and search for the truth and understanding 

within the social context (Reeves & Hedberg, 2003). The paradigm of critical theory 

encourages evaluators and designers to question and also to evaluate the cultural, 

political and gender assumptions underlying the effectiveness of the system product 

or programme (Reeves & Hedberg, 2003). 

Following the above philosophical assumptions, the following are the 

justifications of the researcher to position in the context of the above perspectives. 

Firstly, identification of livelihood situation offers the development activists good 

opportunity for allocating resources. In light of this, the researcher position himself 

within the positivistic discourse, for assessing livelihood and climate change impacts. 

They can create environments that can be verified through experience and 

observation. In addition, the researcher holds the interpretive view that people, as 

individuals, experience their own knowledge and meaning within the socio-cultural 

context influenced by their prior knowledge and understanding. Consequently, the 

environment could be created in such a manner that development interventionists 

could express their understanding in the change process. This view is shared by the 

critical paradigm (Henning , 2004). As a critical researcher, the researcher endorsed 

the belief that when interventions in development fields like cooperative movements, 
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are evaluated in terms of people’s  preferences, concrete experience and knowledge, 

this could emancipate and liberate them in becoming critical reflectors and the 

designers of their own worlds rather than becoming passive recipients of information.  

 The purpose of this study is to explore the epistemological and ontological 

knowledge with the process of transforming things believed into things known. The 

next section describes the research design of the study. 

Research Design 

A research design provides the glue that holds the research project together (Trochim, 

2002). It is used to structure the research, to show how all of the major parts of the 

research project  the samples or groups, measures, treatments or programs, and 

methods of assignment work together to try to address the central research question 

and purpose. The figure illustrates the logical framework about the design of the 

research works. 
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Figure 3.1  Research Design Frameworks 
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questionnaire related to climate change, livelihood and co-operative. At the sector of 

climate change, there were thirty-nine questions, among them, thirty eight questions 

were objective. Five group discussions were successfully organized. Similarly, in the 

sector of livelihood, there were thirty questions; among them twenty nine questions 

were objective. Lastly, in the sector of co-operative, there were twenty one questions, 

among them fourteen questions were objective and seven questions were subjective. 

Questionnaire sets were sent to different nature of co-operative organizations, 

governmental related offices of co-operatives and thirty-nine respondents ansered the 

questionnaires.  Except those thirty-nine answer sheets, other data were collected 

from the field study.  

   Selection of Study Area 

The study area of this survey research was focused in the Arun Valley which lies in 

the eastern part of Nepal. The Arun valley is the deepest valley of the world and 

values to understand the impacts of climate change. Arun River runs from China to 

Nepal and Nepal to India. In Tibet, the river is called Bum-chu. It is also known as 

Men Qu (Moinqu) in its upper reaches north of Xixabangma and then as the Peng Qu 

(Pumqu) for most of its course north of the Himalayan crests. In Nepal, it is called 

Arun river and joins with other rivers of Saptakoshi at Chatara of Sunsari district. The 

lowest level of Arun Valley at Tumlintar is 457 metres (Shrestha & Devkota, 2010).

 The Arun River originates in Tibet of China and the river is called Bum-chu in 

Tibet. The Tibetan name Bum-chu may refer to a religious ceremony attempting to 

divine prospects for the coming year from the level of water in a pot or well, Chu is 

the Tibetan word for water. The river originates near Gutso in Nyalam Country of 
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Tibet. Around 17 kilometres downstream the Men-chu joins it. The Trigni Countries 

the upper reaches of the Bum-chu and the lateral valleys formed by its tributaries, the 

foremost of which are Lolo-chu, Shel-chu, Rongpu-chu, Trakar-chu, Kharda-chu, Ra-

chu Tsangpo, and Langkor Gya-chu. There is also lower Bum-chu valley in Tibet. 

The mighty rivers originating on the other side of Himal flows into Nepal creating the 

deepest valley like Arun Valley. The deepest valley of the world 'Arun Valley' lies in 

Sankhuwa sabha district of Nepal and its lowest level at 457 metres in Tumlingtar. 

The Arun is the largest trans-Himalayan river passing through Nepal and also has the 

greatest snow and ice covered area of any Nepalese river basin. The river leaves the 

Tibet region at a height of about 3,500 metres. Most of the half-million people in the 

Arun basin live in this southern area between 300 metres and 1,000 metres in widely 

scattered villages near the slopes they farm (Shrestha & Devkota, 2010).  

The mighty rivers originating on the other side of Himal flows into Nepal 

creating the deepest valley like Arun Valley. The deepest valley of the world Arun 

Valley lies in Sankhuwa sabha district of Nepal and its lowest level at 457 metres in 

Tumlingtar. The Arun is the largest trans-Himalayan river passing through Nepal and 

also has the greatest snow and ice covered area of any Nepalese river basin. The river 

leaves the Tibet region at a height of about 3,500 metres. Most of the half-million 

people in the Arun basin live in this southern area between 300 metres and 1,000 

metres in widely scattered villages near the slopes they farm.  
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Sampling Criteria 

There are various reasons to select the sample area and sampling strategies. The 

following are the major criteria to select the Arun Valley for the purpose of the study: 

1. The valley itself is the deepest in the world and has various climate variations 

and different climatic changes can be seen in the same place from plain to 

snow peaks. 

2. There is a possibility to exist the cooperative interventions to cope with 

problems of livelihood mainly focusing on community user groups. 

3. People from different caste, ethnicity and marginal communities exist in the 

place. 

4. Disaster risk and vulnerability is more the study areas. 

Sampling and Sample Size 

The research was focused about social and economic impacts of climate change in the 

Arun valley. The study was also focused to find out the reality of livelihood of that 

valley. The research was finally focused on co-operative movement for sustainable 

livelihood in the context of Nepal. Thus, the selection area of the study was riversides 

Village Development Committees (VDCs ) and Municipalities of Sankhuwa Sabha, 

Bhojpur and Dhankuta districts. 
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Table 3.1  

Study Area and Samples 

district 

Criteria 

Sankhuwa  

Sabha 

Bhojpur Dhankuta Total 

VDCs & Municipality Arun 

valley 

4 6 4 14 

Sample population for climate 

change assessment 

93 126 87 306 

Sampled households for 

livelihood assessment 

209 256 159 624 

Population and Sample of 

cooperatives 

83 (18 ) 114 (24 ) 185 (27 ) 382 (69 ) 

 

The study of climate change and livelihood of Arun valley is focused in three VDCs 

named Akhibhui, Kharang, Sitalpati and one municipality named Khadbari of 

Sankhuwa Sabha district, six VDCs named Kulung, Kaurenipani, Daurali, 

Nepaledada, Jarayatar, and Thulo Dumba of Bhojpur district and four VDCs named 

Chanuwa, Leguwa, Ghorlikharka and Phalate of Dhankuta district were taken for 

study. The study of cooperative is focused nationalwide with different cooperatives, 

cooperative members, governmental personels, relatives of cooperative sectors, and 

policy makers of cooperative.   

Samples of livelihood were taken by stratified sampling method. In a stratified 

sample, the sampling frame was divided into six groups with non-overlapping the 

groups. A sample was taken from each stratum, and when that sample was a simple 

random sample, it is referred to as stratified random sampling. 
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I had chosen the participants above the age of 45 years old, in order to meet 

the criteria of the question. They had experiences about the climate change more than 

thirty years past. 

Participants were associated to members of co-operative, consumers of co-

operative, personnel of governmental and non-governmental who were related to co-

operative movement, co-operative organization of different natures, authors about the 

co-operative, publics who were concerned to co-operative sector etc. Data were 

collected from the study area with the help of questionnaires, interviews and other 

relevant tools.  

Methods of Data Collection 

Checklist and interview schedule were constructed for fulfilling of objectives of this 

study. A semi structured interview is prepared by containing both closed and open 

ended questions. Questionnaires are designed to obtain the information about socio 

economic, demographic, farm characteristics, income sources, resource status, 

impacts of climate change on their livelihoods at the various levels and co-operative 

movements to withstand with changing climate. 

  Data was collected by using the structured questionnaires designed based on 

key informant survey and early assessment in the field survey. Similarly, focus group 

discussion, discussion with individuals, observation in field and documentation of 

individual case was carried out to generate information.  

Observation 

Observational techniques are methods by which individuals gather first hand data on 

the programs, processing or behaviors being studied. In observation, the researcher 
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became a participant in the culture or context being observed (Torchim, 2002). In this 

study, the role of the researcher was that of an observer, field notes were taken as 

supportive sources of data collection during the observation.   

Key Informant Interviews 

The primary aim of individual key informant interviews in this study was to elaborate 

on the focus group discussion in order to gain a more profound insight. The key 

informant interview was conducted with an in-depth, knowledgeable, informed 

subject who assisted the researcher to gain a deeper understanding of particular issues 

that were of interest. People were interviewed with length of each interview varied 

between each peoplet and the interview averaged 20 minutes to 30 minutes.   

 All informants interviewed were informed about what was taking place, who 

the researcher was, where the researcher as a doctoral candidate, and the purpose for 

the interview. People were given the opportunity to ask open ended questions before 

and after the interviewing process.    

Focus Group Discussion 

A focus group discussion allows the researcher to gain insight into how people 

construct their world, and the dynamics of group discussion allow an interaction 

between participants, which leads to added insight and information. Interaction is a 

unique characteristic of a focus group and therefore the researcher used the focus 

group discussion as a qualitative technique in the collection of data. A number of 

open ended questions were asked with the aim of gaining an understanding of field 

reality of livelihood, climate change and cooperative.  
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Data Analysis 

The collected data was analyzed both descriptive and inferential statistical tools. The 

descriptive statistics was used to describe socio-economic characters such as sex, age, 

farm size, education and knowledge level of respondents whereas inferential tools 

were used to analyze their response to the impact of climate change, their livelihood 

and role of co-operative to withstand the climate change. Overall analysis was carried 

out by using statistical package for social science (SPSS) and MS- Excel Program. 

Descriptive statistics like mean, percent, and frequency was used to describe socio-

economic, climate change impact on livelihoods.  

In case of quantitative data, the researcher personally coded the various 

measurement scales in the SPSS package and transcribed quantitative data to process 

out the various statistical results and also to produce various measures of 

significances. The demographic information was analyzed using simple tabulation. 

For the purpose of discussions of the qualitative information, necessary qualitative 

triangulation was used. Following are some of the considerations made in the analysis 

of data. 

 The data collected from field skills questionnaires were tabulated in numbers. 

This allowed the data to be analyzed statistically (Gephat, 1999) and represented 

graphically for interpretation. Secondly, the data collected from the research tools 

were tabulated and presented graphically to describe, compare and to attribute 

causality. 
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The Validity of Quantitative Data 

The validity of this research was enhanced by the extensive and participatory nature 

of the investigations. Reigeluth and Frick (1999) emphasized the importance of 

construct validity, thoroughness, accuracy (internal validity), and external validity 

(the extent, to which results could be generalized).  

 To further guarantee validity, the same instruments, persons and procedure 

were used for data collection in all sectors of livelihood, climate change and 

cooperative. This measure was taken to ensure that the model produces the effect for 

which it was designed. The pre-test and piloting of the instrument provided the 

opportunity to check and revise of the instruments.  

Internal Validity 

Internal validity refers to the extent to which the research findings are due to the 

mechanisms suggested (Cardwell, Clark and Meldrum, 2004).  

For this study, internal validity refers to the extent to which the findings of the 

research are due to the advantage development actors have over traditional followers. 

To further guarantee validity, the same instruments, persons and procedure were used 

for data collection in all sectors of livelihood, climate change and cooperative. The 

design of this study also enabled for the identification and isolation of intervening 

variables. This was achieved by ensuring that classes selected were as homogenous as 

possible. This measure was taken to ensure that the model produces the effect for 

which it was designed.  

External Validity 

External validity refers to the extent to which the results or a research can be 
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generalized to other settings beyond that were the study was conducted. The external 

validity of this study was determined from two perspectives: population validity and 

ecological validity.  

Ecological validity is a measure of the extent to which the findings of a research can 

be interpreted to be true in settings different from the one in which it was conducted.  

The Reliability of the Findings 

The reliability of the study was ensured through the use of multiple source of 

evidence, which leads to triangulation of data, the detailed, rich and thick descriptions 

of the researcher’s own assumptions and position in the study, data collection, 

category derivation, decision making procedures and ultimate conclusions. These may 

lead the accuracy and credibility of the data.  For the reliability and validity, designed 

instruments were tested and feed- backs were collected from experts providing 

proposal of research. The researcher reworked to modify the tools for further 

modification of research design.   

Chapter Summary 

This chapter has included the basic fundamentals of research methodology adopted on 

the study. All sampling strategies, data collection techniques, instruments, and 

techniques of data analysis and reduction were discussed in this chapter. The 

strategies for minimizing errors had also been elaborated along with the validity and 

reliability of the research.  

 The next chapter presents the findings of the adaptation and mitigation for 

secure livelihood research in detail. 
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CHAPTER IV 

ADAPTATION AND MITIGATION FOR SECURE LIVELIHOOD 

The previous chapter explained the basic fundamentals of research methodology 

adopted on the study. All sampling strategies, data collection techniques, instruments, 

and techniques of data analysis and reduction were discussed in this chapter. The 

strategies for minimizing errors had also been elaborated along with the validity and 

reliability of the research.  

This chapter presents the existing status of the livelihood in detail. The 

questions used for the inquiry covered family background, education, land status, 

economic status and profession and the entrepreneurial activities of the people with 

detail of all family members.  

Nature and Composition of the Participants 

The participants were categorized on the base of economic level into rich, middle and 

poor family. That represents the economic status of Nepalese people. The selection of 

households for the study according to their economic status has been presented in 

table 4.1 

 

 

 

 

 



133 
 

 

Table 4.1 

The Selection of Households Based on Economic Level 

Source: Field survey, 2012 

Altogether, 624 households were participated in the research of livelihood of the 

people of Arun valley. Out of them, 422 households were selected on the base of the 

economic status as a rich family, middle family and poor family. Those were involved 

in the equal number of 117 households that is 33.33 % each. 

The participants were also categorized on the base of socio-economic level 

into woman headed family, Dalit and landless family.  That represents the socio-

economic status of Nepalese people. The selection of households for the study 

according to their socio-economic status has been presented in table 4.2. 

Table 4.2 

The Selection of Households Based on Socio-economic Level 

Source: Field survey, 2012 

S.N Survey Households No. of Survey Households Survey Households % 

1 Rich family 174 33.33 

2 Middle family 174 33.33 

3 Poor family 174 33.33 

 Total 422 100 

S.N Survey Households No. of Survey Households Survey Households % 

1 Woman headed family 42 41.18 

2 Dalit family 42 41.18 

3 Landless family 18 17.64 

 Total 102 100 
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Similarly, the number of woman headed family and Dalit family each were taken as 

42 households that is 41.18 % each and remaining 18 households that is 17.64% was 

landless families.  

The size of the family determines the source of income, expenditure and 

saving in a family. The nature of family based on the family size gives the 

information about the livelihood status. The number of family members of surveying 

households has been presented in figure 4.1 

Figure 4.1 Numbers of Family Members from Survey Households 

 

Source: Field survey, 2012 

Out of 624 households, 42 households that is 6.73 %, 44 households that is 7.05 

and156 households that is 25% had the number of family members of two, three and 

four respectively. Similarly, 127 households that is 20.35%, 114 households that is 

18.27 % and 56 households that is 8.98 % had the number of family members of five, 

six and seven respectively. Remaining 85 households that is 13.62 % had the number 

of family members above seven. The total population of survey household was 3166, 

among them 1549 were male and 1617 were female. Thus, the average family 
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member of survey area is 5. The household of four family members are the larger 

number of the study area. It means families are being nuclear family. The family 

composition varies based on the number in the family and members in family in 

majority are four, five and six. 

Education and Employment of the Households 

 The education and employment shows the status of the quality life of the families. 

The status of the literacy rate indicates the future the families. The status of literacy 

rate of surveying households has been presented in table 4.3. 

Table 4.3  

The Status of Literacy Rate of Surveying Households 

S.N Gender Literacy  Literacy 
% 

Total female 
population 

Total male 
population 

1 Female 923 59.40 1554 - 

2 Non-school going 
aged girls 

- - 63 - 

3 Male 1039 70.92 - 1465 
4 Non-school going 

aged boys 
- - - 84 

 Total 1962 - 
 

1617 1549 

Source: Field survey, 2012 

Out of 3166 members of 624 households, 1962 members were literacy and 1057 

members were illiteracy. Non-school going aged children were 147. The literacy rate 

of female and male is 59.40% and 70.92% respectively. The male literacy rate is 

higher than the female. It means females are backward in education sectors and 

mostly engaged in the work of house.  Non-school going boys are more than girls, it 

means may people want son and may be people are doing abortion to control the girls.  
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The status of population and employment of male and female according to age 

group is presented in table 4.4. The employment of female and male means they are 

busy in either domestic work or service sector, agriculture sector, business sector and 

so on. 

Table 4.4 

The Status of Population and Employment of Households 

S.N Age 

group 

No. of 

woman 

woman 

(%) 

Employe

d woman 

 

Employed 

woman % 

No. of 

Man 

Man 

(%) 

Employ

ed Man 

 

Employed 

Man 

% 

Total 

population 

1 0 – 10 328 50.15 - - 326 49.85 - - 654 

2 10 - 20 298 51.38 89 29.87 282 48.62 84 29.79 580 

3 20 - 30 216 48.32 206 95.37 231 51.68 210 90.91 447 

4 30 - 40 193 52.02 155 80.31 178 49.98 168 94.38 371 

5 40 - 50 181 51.27 156 86.19 172 48.73 142 82.56 353 

6 50 - 60 153 51.17 124 81.05 146 48.83 108 73.97 299 

7 60 - 70 139 5285 96 69.06 124 47.15 84 67.74 263 

8 70  -80 78 53.06 46 58.97 69 46.94 36 52.17 147  

9 80 - 90 24 60.00 - 0 16 40.00 - 0 40 

10 90-100 7 58.33 - 0 5 41.67 - 0 12 

 Total 1617 - 832 - 1549 - 882 - 3166 

Source: Field survey, 2012 

There was 3166 population in 624 households and the average population of a family 

is 5.07. The employment of woman with age group of 20-30, 30-40, 40-50, 50-60 and 

60-70 is 95.37%, 80.31%, 86.19%, 81.05% and 69.06% respectively. Similarly, the 

employment of man with age group of 20-30, 30-40, 40-50, 50-60 and 60-70 is 

90.91%, 94.38%, 82.56%, 73.97% and 67.74% respectively. After the age group of 

70, they are busy in domestic and light work. The population is decreasing according 

to ascending order of age group. The females are 51.1% and males are 48.9% in the 

study area. 
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Status of Economic Conditions of the Family 

In the village area, people are mainly depended on agriculture either primary or 

secondary income source. The primary income source and the secondary income 

source of the family have been illustrated in table 4.5. 

Table 4.5 

The Primary Income Source and Secondary Income Source of the Family 

S.N Occupation 
 

Main 
income 
source 

Main 
income 

source (%) 

Secondary 
income 
source 

Secondary 
income 

source (%) 
1 Agriculture/Livestock 

 
382 61.22% 196 31.41% 

2 Service 71 
 

11.38% 56 8.96% 

3 Labor work 24 
 

3.85% 59 9.56% 

4 Business 84 
 

13.46% 147 23.56% 

5 Overseas Employer 56 
 

8.97% 155 24.84% 

6 Others 7 
 

1.12% 11 1.76% 

 Total 624 
 

100% 624 100% 

Source: Field survey, 2012 

Out of 624 households, the main income source of 382 households that is 61.22 % 

was agriculture and secondary income source of 196 households that is 31.41% was 

also agriculture. The main income source of 11.38%, 3.85%, 13.46% and 8.97% of 

families is service, labor work, business and overseas employment respectively. 

Remaining 1.12% family's main income source is others like industry. The secondary 

income source of 8.94%, 9.56%, 23.56%, 24.84% families is service, labor work, 

business and overseas employment respectively. Remaining 1.17% family's main 

income source is others. More than 61% people are primarily depended on agriculture 
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and more than 31 % peoples are secondarily depended on agriculture. After 

agriculture, overseas employment is being good income source of the rural livelihood. 

The income and expenditure indicates the real economic status of the family. 

The status of income and expenditure of the family is illustrated in figure 4.2. 

Figure 4.2 The Status of Income and Expenditure of the Family 

 

Source: Field survey, 2012 

Out of 624 households, 161 households that is 25.80 % said that they are able for 

saving their income and 267 household that is 42.79 % said that they neither save nor 

loss. The remaining196 household that is 31.41 % said that they are living with loss; it 

means their lives are running very poorly. According to this study, more than 31% are 

under the poverty line.  

The families who are living in credit, they are in poverty trap. The more 

annual expenditure than income of the family has been illustrated on figure 4.3.  
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Figure 4.3  The more annual Expenditure than Income  

 

Source: Field survey, 2012 

Out of 624 households, 196 households are very poor family and they are in loss. 85 

families that is 43.37 % of 196 poor family, they need below twenty thousand loan 

per year for to run their family. Similarly, 56 families that is 28.57 %, 28 families that 

is 14.28 % and 14 families that is 7.14% need below forty thousand, below sixty 

thousand and below eighty thousand loan per year respectively. The remaining 13 

families that is 6.84 % need more than eighty thousand loan or additional fund to run 

their family. Big families are taking loan less than twenty thousand and less number 

of families is taking the loan more than eighty thousand. 

More than 25 % households are annually saving and their live has been found 

better. The families are categorized into saving below 20 thousand, saving below 40 

thousand, saving below 60 thousand, saving below 80 thousand and saving above 30 

thousand. The annually saving status of households has been presented on figure 4.4.  
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Figure 4.4  The annually Saving Status of Households 

 

Source: Field survey, 2012 

There are 161 families out of 624 families save the money every year. Forty one 

families that is 25.47 % and 32 families that is 19.88 % save the money below twenty 

thousand, below forty thousand per year respectively. Similarly, 27 families that is 

16.77 % and 22 families that is 13.66 % save the money below sixty thousand and 

below eighty thousand per year respectively. The remaining 42 families that is 26.09 

% save more than eighty thousand. There is more number of families who are saving 

more than eighty thousand. 

The study is focused to find Economic status of the families before 10 years 

ago, 5 years ago and this year. The economic status of the families is categorized into 

good, bad and significant different. The economic status of households at different 

interval of time has been illustrated in table 4.6. 
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Table 4.6 

The Trends of Economic Level of Households at Different Interval of Time 

S.N period Good Good 
(%) 

Bad Bad 
(%) 

No any 
different 

No any 
difference 

(%) 
1 10 years ago 257 41.19 

 
238 38.14 129 20.67 

2 5 years ago 266 42.63 
 

217 34.78 141 22.59 

3 This year 285 45.67 
 

211 33.38 128 20.51 

Source: Field survey, 2012 

The economic status before 10 years has been seen changed. Out of 624 households, 

257 households that is 41.19 % said that their economic condition was good. 

Similarly, 238 households that is 38.41 % said that their economic condition was bad 

and remaining 129 households that is 20.67 % said that there is no any difference. 

The economic status before five years is also seemed some changes. Out of 

624 households, 266 households that is 42.63 % said that their economic condition 

was good. Similarly, 217 households that is 34.78 % said that their economic 

condition was bad and remaining 141 households that is 22.59 % said that there is no 

any significant difference. At present, out of 624 households, 285 households that is 

45.67 % said that their economic condition was good. Similarly, 211 households that 

is 33.38 % said that their economic condition was bad and remaining 128 participants 

that is 20.51 % said that there is no any significant difference. The economic status of 

the families was seen improving in condition and the families who answered as there 

is the no any different are nearly same. 

Reasons for good economic status are categorized according to the increasing 

national and overseas employment, increasing agricultural production, increasing 
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financial investment in business and increasing in number of livestock keeping. The 

reasons for good economic Status of the households at present is shown in figure 4.5. 

Figure 4.5 The Reasons for Good Economic Status  

 

Source: Field survey, 2012 

Out of 285 families 61 families that good economic condition of the family was the 

cause of increasing the number of national employee. Similarly, 98 families that is 

34.39%, 42 families that is 14.74%, 46 families that is 16.14 % and 25 families that is 

8.77 % said that the good economic condition of the families was the cause of 

increasing the number of overseas employee, increasing the agricultural production, 

increasing financial investments in business and increasing the livestock keeping 

respectively. The remaining 13 families that is 4.56 % said the other causes. The main 

reasons of improving the economic condition are due to increase of overseas and 

national employments. 
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The reasons for bad economic status are categorized according to decreasing 

national and overseas employment, decreasing agricultural production, decreasing 

financial investment in business and decreasing in number of livestock keeping. The 

reasons for bad economic status of the households at present is presented in figure 4.6.  

Figure 4.6 The Reasons for Poor Economic Status of the Households 

 

Source: Field survey, 2012 

Out of 285 families, 42 families that is 19.91% and 36 families that is 17.06% said 

that the bad economic condition of the family was the cause of decreasing the number 

of national employee and cause of decreasing the number of overseas employee 

respectively. Similarly, 62 families that is 29.38 % and 28 families that is 4.49 % said 

that the bad economic condition of the families was the cause of decreasing the 

agricultural production and cause of decreasing financial investments in business 
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respectively. The remaining 43 families that is 6.89 % said the other causes like sick 

member of the family and investment in education of children. 

 The main reason of decreasing the economic condition is found due to 

decrease of agricultural production. 

The Expectation of households for improvement of present economic status 

are to provide the national employment, to provide the loan for overseas employment, 

to support modernization of agricultural sector and to providing the financial support 

in agricultural and business sectors. The Expectation of households for improvement 

of present economic status is illustrated in figure 4.7. 

Figure 4.7  The Expectation for Improvement of Economic Status 

 

Source: Field survey, 2012 

Out of 624 families, 57 families that is 9.13 %, 154 families that is 24.68 % and 293 

families that is 46.96 % said that the expectation for improvement of their present 

economic status was to provide the national employee, to provide loan for overseas 

employee and to support on modernization of agricultural sector respectively. 

Similarly, 49 families that is 7.85 % and 62 families that is 9.94 % said that the 
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expectation for improvement of their present economic status is to provide the 

financial investment in business and to provide the financial investment in agriculture 

respectively. The remaining nine families that is 1.44 % had expectation of supporting 

others like education, electricity, health and so on.  

The expectation of large number of households nearly 47 % is to provide the 

support on modern agricultural sector. It means that the rural people want to improve 

the agriculture. 

Agro-economic Situation 

The agro economic situation determines the real status of the rural livelihoods. The 

land owners are categorized as a large land owner, middle land owner, small land 

owner and landless families. The irrigation system, market, available of seeds, 

fertilizers and pesticides are also included in this section. 

  There are paddy field land owner and garden field land owners. Some families 

are landless families. The paddy field and garden field land owners are classified as a 

0 -5 Ropani, 5 -10 Ropani, 10 -15 Ropani 15 -20 Ropani and above 20 Ropani. The 

status of land of households has been presented in table 4.7. 
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Table 4.7  

The Status of Land Distribution of the Households 

Source: Field survey, 2012 

Out of 624 households, 180 households that is 28.85 % had 0- 5 Ropani paddy field. 

Similarly, 118 households that is 18.91% , 161 households that is 25.80% and 81 

households that is 12.98 % had 5-10 Ropani, 10-15 Ropani and 15-20 Ropani paddy 

field respectively. Remaining 84 households that is 13.46 % had above 20 Ropani 

paddy field. 

Out of 624 households, 117 households that is 18.75 % had 0- 5 Ropani 

garden field (Bari). Similarly, 185 households that is 29.65%, 152 households that is 

24.36% and 72 households that is 11.54 % had 5-10 Ropani, 10-15 Ropani and 15-20 

Ropani garden field respectively. Remaining 98 households that is 15.71 % had above 

20 Ropani garden field. There were 18 landless households, 47 households had not 

garden field and 54 households had not paddy field.  

The enough food for family from their production is categorized into1-3 

months, 3-6 months, 6-9 months, 9-12months and above 12 months. The yearly food 

S.N Paddy 
field 

(Ropani) 

No. of 
paddy field 
households 

 

Paddy field 
households 

% 

Garden 
field(Bari) 
 (Ropani) 

No. of 
garden field 
households 

 

Garden field 
Households 

% 

1 0 – 5 180 
 

28.85 
 

0 – 5 117 
 

18.75 

2 5 – 10 118 
 

18.91 5 – 10 185 
 

29.65 

3 10 - 15 161 25.80 10 - 15 152 
 

24.36 

4 15 - 20 81 12.98 15 - 20 72 
 

11.54 

5 Above 20 84 13.46 
 

Above 20 98 15.71 

 Total 624 
 

100  - 624 
 

100 
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production status of household is presented in figure 4.8. That figure is only related to 

agricultural families. 

Figure 4.8 The Yearly Food Production Status of Household 

 

Source: Field survey, 2012 

Out of 624 families, only 578 families that is 92.63 % are fully or partially related to 

agriculture farming and 46 families that is 7.37 % are related to non-agriculture 

sectors. The agricultural production of 56 families that is 9.69 % and 71 families that 

is 12.28 %   is available food only for 1 -3 months and 3 – 6 months respectively. 

Similarly, the agricultural production of 156 families that is 26.99% and 182 families 

that is 31.48 % is available food for 6 – 9 months, 9 - 12 months respectively. The 

remaining 129 families that is 22.32 % use the agricultural production as a food above 

twelve months.  More than 49 % families are unable of food security more than nine 

months from their own production. 

The distance of selling market of producing materials is classified according to 

15 minutes, 30 minutes, 1 hour, 2 hours, 3 hours and more than three hours. The view 

of households, about the distance of selling market of producing materials has been 

illustrated in figure 4.9 
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Figure 4.9  The Distance of Selling Market  

 

Source: Field survey, 2012 

Out of 586 households, 54 households that is 9.22 % and 182 households that is 

31.06% said that there is 15 minutes and 30 minutes distance of selling markets 

respectively. Similarly, 141 households that is 24.06 %, 98 households that is 16.72% 

and 42 households that is 7.17% said that there is one hour, two hours and three hours 

distance of selling market respectively. Remaining 69 households that is 11.77 % said 

that there is more than three hours far of selling market. Generally, the selling market 

of most of the farmers is about 30 minutes and one hour. 

The view of households about the possibility of additional production, if there 

is facility of the nearest selling market, is presented in figure 4.10. Their view of 

participants was taken as a yes, no or unknown. 
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Figure 4.10 The Possibility of Additional production 

 

Source: Field survey, 2012 

Out of 529 households, 209 households that is 39.51 % said that there is possibility of 

additional production, if there will be facility of the nearest selling market and 194 

households that is 36.67 %, said that there is not possibility of additional production. 

Remaining 126 households that is 23.82 % said that unknown about the additional 

production. The participants are looking intently near market for increasing the 

production. Large numbers of participants are unknown for additional production. 

The irrigation facility in summer for farming sector is classified as a good, 

little and no. The view of households, about the irrigation facility in summer for 

farming sector has been presented in figure 4.11. 
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Figure 4.11 The Irrigation Facility in Summer  

 

Source: Field survey, 2012 

Out of 574 households, 98 households that is 17.03 % said that there is good facility 

of irrigation in summer. Similarly 294 households that is 51.22 %, said that there was 

little facility of irrigation and remaining 182 households that is 31.71 % said that there 

was not any facility of irrigation. More than 51 % farmers were totally depended on 

monsoon and their land became fully dry at winter season. Thus, they are only able to 

product on summer season. 

The irrigation facility in winter for farming sector was classified into good, 

little and not decided. The view of households, about the irrigation facility in winter 

for farming sector is illustrated in figure 4.12.  
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Figure 4.12 The Irrigation Facility in Winter  

 

Source: Field survey, 2012 

Out of 574 households, 42 households that is 7.32 % said that there is good facility of 

irrigation in winter. Similarly 209 households that is 36.41 %, said that there was little 

facility of irrigation and remaining 323 households that is 56.27 % said that there is 

not any facility of irrigation. More than 56 % farmers were not capable of the 

irrigation facility in winter season. 

The question of available of seeds, fertilizer and pesticide in the nearest 

market has been classified according to good, general and no. The view of 

households, about the available of seeds, fertilizer and pesticide in the nearest has 

been presented in figure 4.13. 

 

 

 

 

 



152 
 

 

Figure 4.13 The Available of Seeds, Fertilizer and Pesticide  

 

Source: Field survey, 2012 

Out of 574 households, 112 households that is 19.51 % said that there is available of 

seeds, fertilizer and pesticide in the nearest market. Similarly, 254 households that is 

44.25 %, said that there is general available of seeds, fertilizer and pesticide and 

remaining 206 households that is 36.24 % said that is not available. More than 63% 

farmers are benefited of seeds, fertilizer and pesticide and more than 36 % farmers are 

not getting such facility. 

Cooperative Intervention for Livelihood Improvement 

 In the interim constitution of Nepal, 2006, the cooperative is defined as the third 

pillar of economy. Mostly, cooperatives are established in urban and high-populated 

area. In village area, there are very few numbers of cooperatives. 

The enrollment of households was organized with co-operative organizations 

or groups. The view of households, about the enrollment of households with co-

operative organization or group is illustrated in figure 4.8. 
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Table 4.8 

The Enrollment in Co-operatives or Group 

S.N Enrollment No. of households 
involved  

No. of households 
involved (%) 

1 Co-operative 
organization 
 

114 18.27 

2  Group 163 26.12 
 

 Total 
 

277 44.39 

Source: Field survey, 2012  

Out of 624 households, 114 households that is 18.27 % and 163 households that is 

26.12 % said that they were enrollment with co-operative organization and group 

respectively. Remaining 347 households that is 55.61 % said they were not enrollment 

in co-operative and groups. Only 18.27 % of households were related to cooperatives 

but very few numbers were working actively. The groups were related to Mother 

group, Forest group, saving group and working group of NGOs. 

The different types of cooperatives and groups were categorized according to 

agricultural production, marketing, saving and credit and others. The view of 

households, about the nature of co-operative organization or group has been presented 

in figure 4.14.  
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Figure 4.14  The Nature of Co-operatives or Group 

 

Source: Field survey, 2012 

Out of 277 households, 56 households that is 8.94 % and 61 households that is 22.1 % 

said that they were enrolling in the type of agricultural production co-operative and 

group respectively. Seven households that is 2.53 % said that they were enrolling in 

the type of agricultural marketing co-operative. Similarly, 42 households that is 15 % 

and 97 households that is 35.02 % said that they were enrolling in saving and credit 

co-operative and group respectively. Remaining nine households that is 3.25 % and 

five households that is 1.81 % said that they were enrolling in other types of co-

operative and group respectively. 

 The groups were working smoothly than cooperatives. Mainly agricultural, 

saving and credit cooperatives and groups were working in the study area. 

The advantages of co-operative and group was categorized according to 

increasing income, employment , opportunity of loan  and save feeling. The view of 
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households about the advantages of co-operative and group has been illustrated in 

table 4.9. 

Table 4.9 

 The Advantages of Co-operatives or Group 

S.N Advantages No. of households No .of households 
% 

1 Increasing the income 74 
 

26.71% 

2 
 

 Employment 22 7.94% 

3 Opportunity of loan   69 
 

24.91% 

4  Saved feeling due to grouping 
work 

56 20.22% 

5  All above 
 

14 5.05% 

6  Neither advantage nor 
disadvantage 

42 15.16% 

 Total 
 

277 100% 

Source: Field survey, 2012 

Out of 277 households, 74 households that is 26.71 % and 22 households that is 7.94 

% said that there was advantage of co-operative member or group member by 

increasing the income and employment respectively. Similarly, 69 households that is 

24.91 % and 56 households that is 20.22 % said that there were advantages of 

opportunity for easy loan and more saved feeling due to the grouping work 

respectively. Remaining 14 households that is 5.05 % said that there were all 

advantages as above maintained table and 42 households that is 15.16 % said that 

were neither advantages nor disadvantages from the joining of co-operative or group. 

Mainly, they were advantaged for saving, loan employment and raising income. 
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The supporting programs from organization to groups or co-operatives were 

classified as a yes or no. The view of households, about the supporting programs from 

any organization to group or co-operatives is presented in figure 4.15. 

 

Figure 4.15 The Support from other Organizations to Group or Co-operatives 

 

Source: Field survey, 2012 

Out of 277 households, 151 households that is 54.51 % said that they were receiving 

the support from other organization through the co-operative and group. Remaining 

126 households that is 45.49% said that they had not any supporting organization. 

The distance of supporting organization from the households is categorized 

into 30 minutes, 1 hour, 2 hours, 3hours and more than three hours. The view of 

households, about the distance of supporting organization from the households is 

illustrated in figure 4.16 
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Figure 4.16 The Distance of Supporting Organization from the Households 

 

Source: Field survey, 2012 

Out of 151 households, 14 households that is 9.27 % and 29 households that is 19.21 

% said that there was thirty minutes and one hour distance of supporting organization 

respectively. Similarly, 41 households that is 27.15 % and 11 households that is 7.28 

% said that there were two hours and three hours distance of supporting organization 

respectively. Remaining 11 households that is 7.28 % and 56 households that is 37.09 

% said that there was three hours and more than three hours distance of supporting 

organization respectively. The supporting organization of large number of participants 

was more than three hours. It means supporting organization working in scattering 

area.  

Type of supporting organization to group or co-operative was categorized into 

financial supporting, poverty alleviation fund, governmental sector and non-

governmental sector. The view of households, about the type of supporting 

organization to group or co-operative was presented in figure 4.17. 
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Figure 4.17 Categories of Supporting Organization to Group or Co-operatives  

 

Source: Field survey, 2012 

Out of 151 households, 61 households that is 40.40 % said that there was financial 

supporting organization to their co-operative and groups. There was not any support 

of poverty alleviation fund. Similarly, 23 households that is 15.23 % said that there 

was support of government sector. Remaining 67 households that is 44.37 % said that 

there was support of non-government sector. There is good support of NGOs in study 

area. 

Response to Life Security and Quality of Life 

Secure and quantity life is important for sustainable livelihood. The future plan for 

secure life, basic infrastructure of occupational and employment sector and 

expectation for secure life are covered in it.  

The future plan of households for their secure life was categorized according 

to agriculture and animal keeping, business, service, overseas employee and others. 
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The view of households, about the future plan of households for their secure life is 

presented in figure 4.18. 

Figure 4.18 The Future Plan for Secure Life 

 

Source: Field survey, 2012  

Out of 624 households, 318 households that is 50.96 % said that they were interested 

to develop the agriculture and animal keeping sector for their secure life. Similarly, 84 

households that is 13.46 % and 105 households that is 16.83 % said that they were 

focused to promote the business and to increase the number of service holders 

respectively. Remaining 93 households that is 14.90 % and 24 households that is 3.85 

% said that they were focused to increase the number of overseas employee and other 

sectors respectively. More than 50% households were focused for development of the 

agriculture sector.  

The basic infrastructure of interested occupation and employment sectors of 

households are categorized to skill manpower of agriculture and enough farming land, 

skill manpower of business, skill manpower of service, manpower of overseas 

services and others. The view of households, about the basic infrastructure of 
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interested occupation and employment sectors of households has been presented in 

figure 4.19. 

Figure 4.19 The Skilled Human Resource and Occupation 

 

Source: Field survey, 2012  

Out of 624 households, 238 households that is 38.14 % and 166 households that is 

18.59 % said that they had skillful manpower of agricultural sector & enough farming 

land and skillful manpower of business & related occupation respectively. Similarly, 

102 households that is 16.35 % and 142 households that is 22.76 % said that they had 

skill education man power for service and skilled manpower for overseas employees 

respectively. Remaining 26 households that is 4.17 % said that they had other skill 

manpower like industries, livestock. 

 More than 38 % households are interested to develop the agricultural sector 

due to the skill man power and enough farming land. 

The expectations for supporting in their interested occupation and employment 

sectors of households were classified as a financial and technical supporting, skill and 

technical training, marketing management and transportation. The view of 
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households, about the expectations for supporting in their interested occupation and 

employment sectors of households has been illustrated in figure 4.20. 

Figure 4.20  The Occupational Expectations Households 

 

Source: Field survey, 2012 

Out of 624 households, 67 households that is 10.73 % and 266 households that is 

42.63 % said that they were expected financial & technical support and supporting for 

technical skill & training respectively. Similarly, 98 households that is 15.71 % and 

127 households that is 20.35 % said that they were expected the supporting for 

marketing management and supporting for transportation respectively. Remaining 66 

households that is 10.58 % said that they were expected all kinds of supporting as 

above table. More than 42 % participants expected the skill training for to develop 

their occupational sector. 

Response to Climate Change with Respect to Livelihood  

Climate change directly and indirectly affected to the livelihoods. This heading covers 

the cautions and prevention from climate change. The view of participants on cautious 
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to the impacts of climate change in interested occupation and employment sectors was 

classified into yes and no. The view of households, about the cautious to the impacts 

of climate change in interested occupation and employment sectors has been 

illustrated in table 4.9. 

Table 4.10 

The Awareness about Impacts of Climate Change  

S.N Careful to the impacts of 
climate change 

 No. of Households No. of Households % 

1 Yes 110 
 

17.63 

2 No 
 

514 82.37 

 Total 
 

624 100 

Source: Field survey, 2012 

Out of 624 households, 110 households that is 17.63 % said that they were careful for 

cautions to the impacts of climate change in interested occupation and employment 

sectors and 514 households that is 82.37 % said that they were not careful about the 

impacts of climate change and they had not any cautions. 

The cautions that should be applied to prevent from the impacts of Climate 

change were categorized into working by participating with group and cooperative, 

working in additional occupation, migrating to safe place, priority to overseas 

employee and others. The view of households, about the cautions that should be 

applied to prevent from the impacts of Climate change is presented in figure 4.21. 
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Figure 4.21 The Precautions to be Applied against the Impacts of Climate 

Change 

 

Source: Field study, 2012 

Out of 624 households, 196 households that is 31.41 % and 155 households that is 

24.84 % said that they were working by participating with co-operative or groups and 

working in additional occupation respectively for to prevent from impact of climate 

change. The number households of 90 that is 15.71 % and 168 households that is 

26.92 % said that they were interested to migrate in safe place and priority to overseas 

employee respectively.  Participants were interested to work with joint effort to 

prevent from climate change impacts. 

Chapter summary 

This chapter has presented the existing status of livelihood in detail, as well as nature 

and composition of the participants, educational and economic status of the 

households, cooperative intervention for livelihood improvement, response to life 

security and quality of life, response to climate change with respect to the livelihood. 

The next chapter presents the findings related to the climate change, its thereat to 

everywhere in detail. 
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CHAPTER V 

CLIMATE CHANGE: THREAT TO EVERYWHERE 

The previous chapter included the existing status of the livelihood in detail that 

covered family background, education, land status, economic status, profession, and 

the entrepreneurial activities of the people with all family members in detail. This 

chapter presents the climate change and its threat to everywhere. The questions used 

for the inquiry covered impact of climate change in natural resources, bio-diversity, 

and agriculture, social and economic sectors. The study was focused in the deepest 

valley of the world named Arun Valley.  

There were 306 respondents who participated in the research of assessing 

impacts of climate change in Arun valley. At that research area, along with the 

individual discussion, five group discussions were also carried out. 

 

Nature of Participants Responding Climate Change  

People participated in this study and discussed about their experiences of the impact 

of climate change. I had chosen the participants above the 45 years old, in order to 

meet the criteria of the question because they had experiences about the climate 

change during thirty years ago.  
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 Occupational status of Participants was classified into agriculture, service, 

business, labour and others. Occupational status of Participants has been categorized 

in figure 5.1.  

Figure 5.1 Occupational Statuses of Participants  

Source: Field Survey, 2012 

Among the 306 participants, 189 were local farmers; it meant 61.76 percentages 

participants were farmers. Service holders were mainly school and campus teachers, 

their participation was 8.5 percentages. Similarly, 12.75 percentage participants were 

local businessman, 10.78 percentage participants were local labors & porters and 6.21 

percentage participants were other people like Pujari, Sadhu, old aged people of old 

aged house, industrial sectors, hotels etc.  

The male and female participants of study has been divided on the basis of age 

group. The participants are categorized as the age group of male and female in table 

5.1.  
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Table 5.1   

Age Specific Categorization of Male and Female Participants  

Source: Field Survey, 2012 

Out of 306 participants, 167 participants were male that is 55 % and 139 participants 

were female that is 45%. The percentage of participants of age group 40-50 years, 50-

60 years and 60-70 years were 19.28%, 19.28% and 24.51% respectively. Similarly, 

the percentage of participants of age group 70-80 years, 80-90 years and 90-100 years 

were 26.14%, 7.85% and 2.94% respectively.  

Male and female respondents were 55 percent and 45 percent respectively. 

Fewer respondents were more than ninety years old and their experience was the best 

evidence of the climate change pattern. There were more female participants of the 

age of 40-50 due to the overseas employee of male and also it was seen that female 

participants were more of the age of 80-90 and 90-100 years, it means, females had 

long life than the males. 

 

 

S.N Age of the 
participants 

Participat
ed Male 

Participate
d Male % 

Participate
d Female 

Participa
ted 

Female 
% 

Total 
No. of 

Male & 
Female 

participants 
% 

1 40 – 50yrs 26 44.06 33 55.94 59 19.28 

2 50 – 60yrs 32 54.24 27 45.76 59 19.28 

3 60 – 70yrs 43 57.33 32 42.67 75 24.51 

4 70 – 80yrs 54 67.5 26 32.5 80 26.14 

5 80 – 90yrs 10 41.67 14 58.33 24 7.85 

6 90 – 100yrs 2 22.22 7 77.78 9 2.94 

 Total 167 55 139 45 306 100 
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The Sensation of Weather 

 The view of participants, about the sensation of cold in winter at the interval of thirty 

years past, twenty years past, ten years past, five years past and cold the running year 

are illustrate in figure 5.2. The sensation of cold in winter was sort out as more, less 

and not known. 

Fi gure 5.2 The Sensation of Cold in Winter  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 104 participants that is 33.99 % said that 

there used to be more cold in winter. Similarly, 169 participants that is 55.23 % said it 

has become less and remaining 53 participants that is 17.32 % said that there was no 

any difference. Before 20 years, out of 306 participants, 91 participants that is 29.73 

% said that there used to be more cold in winter. Similarly, 163 participants that is 

53.27 % said it has become less and remaining 52 participants that is 16.99 % said 

that there is no any difference. Before 10 years, out of 306 participants, 87 

participants that is 28.43 % said that there used to be more cold in winter. Similarly, 
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168 participants that is 54.90 % said It had become less and remaining 51 participants 

that is 16.67 % said that there was no any difference. Before 5 years, out of 306 

participants, 169 participants that is 55.23 % said that there used to be more cold in 

winter. Similarly, 98 participants that is 32.03 % said it had become less and 

remaining 39 participants that is 12.75 % said that there was no any difference. In the 

running year, out of 306 participants, only 182 participants that is 59.48 % said that 

there was more cold in winter. Similarly, 78 participants that is 25.49 % said that it 

had become less and 46 participants that is 15.03 % said that there was no any 

difference. Before thirty years to ten years ago, there was not different of cold rate in 

winter but cold was increasing from last five years ago. 

The view of participants, about the quantity of fog and precipitation in winter 

in the interval of thirty years ago, twenty years ago, ten years ago, five years ago and 

the running year were shown in figure 5.3. The quantity of fog and precipitation in 

winter has been categorized into more, less and no any difference. 

Figure 5.3  The Quantity of Fog and Precipitation in Winter 

 Source: Field survey, 2012 
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Before 30 years, out of 306 participants, 110 participants that is 35.95 % said that 

there used to be more fog and precipitation in winter. Similarly, 144 participants that 

is 47.06 % said it had become less and remaining 52 participants that is 16.99 % said 

that there was no any difference. Before 20 years, out of 306 participants, 85 

participants that is 27.78 % said that there used to be more fog and precipitation in 

winter. Similarly, 143 participants that is 46.73 % said it had become less and 

remaining 78 participants that is 25.49 % said that there was no any difference. Before 

10 years, out of 306 participants, 114 participants that is 37.25 % said that there used 

to be more fog and precipitation in winter. Similarly, 118 participants that is 38.56 % 

said it had become less and remaining 74 participants that is 24.18 % said that there 

was no any difference. Before 5 years, out of 306 participants, 137 participants that is 

44.77 % said that there used to be more fog and precipitation in winter. Similarly, 98 

participants that is 32.03 % said it had become less and remaining 71 participants that 

is 23.20 % said that there was no any difference. In the running year, out of 306 

participants, 124 participants that is 40.52 % said that there is more fog and 

precipitation in winter. Similarly, 113 participants that is 36.93 % said that it had 

become less and 69 participants that is 22.55 % said that there was no any difference. 

The quantity of fog and precipitation in winter was generally constant before ten years 

ago but more before five years ago. Now a day the fog and precipitation was being 

high. 

The view of participants, about the state of dewdrops fall and cold waves in 

winter in the interval of thirty years, twenty years, ten years, five years and the 

running year are categorized in figure 5.4. The state of dewdrops fall and cold waves 

in winter was sort out in to more, less and no any difference. 
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Figure 5.4  The State of Dewdrops Fall and Cold Waves in Winter 

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 195 participants that is 63.73 % said that 

there used to be more dewdrops and cold waves in winter. Similarly, 65 participants 

that is 21.24 % said it had become less and remaining 46 participants that is 15.03 % 

said that there was no any difference. Before 20 years, out of 306 participants, 169 

participants that is 55.23 % said that there used to be more dewdrops and cold waves 

in winter. Similarly, 72 participants that is 23.53 % said it had become less and 

remaining 65 participants that is 21.24 % said that there was no any difference. Before 

10 years, out of 306 participants, 91 participants that is 29.74 % said that there used to 

be more dewdrops and cold waves in winter. Similarly, 143 participants that is 46.73 

% said it had become less and remaining 72 participants that is 23.53 % said that there 

was no any difference. Before 5 years, out of 306 participants, 59 participants that is 

19.28 % said that there used to be more dewdrops and cold waves in winter. 

Similarly, 186 participants that is 60.78 % said it had become less and remaining 61 

participants that is 19.93 % said that there was no any difference. In the running year, 
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out of 306 participants, 57 participants that is 18.63 % said that there was more 

dewdrops and cold waves in winter. Similarly, 182 participants that is 59.48 % said 

that it had become less and 67 participants that is 21.89 % said that there was no any 

difference. 

 The dewdrops and cold waves in winter were constant before twenty years 

ago and the rate of dewdrops and cold waves are decreasing from twenty years ago. 

At present, monsoon was being late. 

The view of participants, about the quantity of heat haze on the sky in the 

interval of thirty years, twenty years, ten years, five years and the running year are 

illustrated in table 5.2. The quantity of heat haze on the sky is classified into more, 

less and no any difference. 

Table 5.2 

The Quantity of Heat Haze on the Sky  

S.N Interval of 
time 

More 
Heat 
haze 

More 
Heat 
haze 
(%) 

Less 
Heat 
haze 

Less 
Heat 
haze 
(%) 

No any 
difference 

No any 
difference 

(%) 

1 Before 30 
years 

117 38.24 111 36.27 78 25.49 

2 Before 20 
years 

110 35.95 107 34.97 89 29.08 

3 Before 10 
years 

124 40.52 90 29.41 92 30.07 

4 Before 5 
years 

131 52.81 91 29.74 94 30.72 

5 This year 108 35.29 113 36.93 85 27.78 
Source: Field survey, 2012 

Before 30 years, out of 306 participants, 117 participants that is 38.24 % said that 

there used to be more heat haze. Similarly, 111 participants that is 36.27 % said it had 

become less and remaining 78 participants that is 25.49 % said that there was no any 
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difference. Before 20 years, out of 306 participants, 110 participants that is 35.95 % 

said that there used to be more heat haze. Similarly, 107 participants that is 34.97 % 

said it had become less and remaining 89 participants that is 29.08 % said that there 

was no any difference. Before 10 years, out of 306 participants, 124 participants that 

is 40.52 % said that there used to be more heat haze. Similarly, 90 participants that is 

29.41 % said it had become less and remaining 92 participants that is 30.07 % said 

that there was no any difference. Before 5 years, out of 306 participants, 131 

participants that is 52.81 % said that there used to be more heat haze. Similarly, 91 

participants that is 29.74 % said it had become less and remaining 94 participants that 

is 30.72 % said that there was no any difference. In the running year, out of 306 

participants, 108 participants that is 35.29 % said that there is more heat haze. 

Similarly, 113 participants that is 36.93 % said that it had become less and 85 

participants that is 27.78 % said that there was no any difference. The quantity of heat 

haze before ten years and this year was similar and before twenty to ten years ago, 

heat haze was higher. 

The view of participants, about the strength of blow of storm/ cyclone in the 

interval of thirty years, twenty years, ten years, five years and the running year are 

shown in figure 5.5. The strength of blow of storm/ cyclone is classified into more, 

less and no any difference. 
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Figure 5.5 The Strength of Blow of Storm/ Cyclone  

 Source: Field survey, 2012 

Before 30 years, out of 306 participants, 163 participants that is 52.27 % said that 

there used to be more strength of blow of storm/ cyclone. Similarly, 52 participants 

that is 16.99 % said it had become less and remaining 91 participants that is 29.74 % 

said that there was no any difference. Before 20 years, out of 306 participants, 156 

participants that is 50.98 % said that there used to be more strength of blow of storm/ 

cyclone. Similarly, 57 participants that is 18.63 % said it had become less and 

remaining 93 participants that is 30.39 % said that there was no any difference. Before 

10 years, out of 306 participants, 103 participants that is 33.66 % said that there used 

to be more strength of blow of storm/ cyclone. Similarly, 98 participants that is 32.03 

% said it had become less and remaining 105 participants that is 34.31 % said that 

there was no any difference. Before 5 years, out of 306 participants, 65 participants 

that is 21.24 % said that there used to be more strength of blow of storm/ cyclone. 

Similarly, 137 participants that is 44.77 % said it had become less and remaining 94 

participants that is 30.72 % said that there was no any difference. In the running year, 

out of 306 participants, 110 participants that is 35.95 % said that there is more 
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strength of blow of storm/ cyclone. Similarly, 104 participants that is 33.98 % said 

that it had become less and 92 participants that is 30.07 % said that there was no any 

difference. The strength of blow of storm/ cyclone before twenty years ago was higher 

and blowing rate is decreasing before twenty years ago. 

The view of participants, about the sensation of warm in summer in the 

interval of thirty years, twenty years, ten years, five years and the running year are 

Illustrated in table 5.3. The sensation of warm in summer was categorized into more, 

less and no any difference. 

Table 5.3 

The Sensation of Warm in Summer  

S.N Interval of 
Time 

More  
warm 

More 
warm 
(%) 

Less 
warm 

Less 
warm 
(%) 

No any 
difference 

No any 
difference 

(%) 
1 Before 30 

years 
52 16.99 169 55.23 85 27.78 

2 Before 20 
years 

69 22.55 156 50.98 81 26.47 

3 Before 10 
years 

201 65.69 16 5.23 89 29.08 

4 Before 5 
years 

166 54.25 48 15.69 92 30.07 

5 This year 176 
 

57.52 33 10.78 97 31.7 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 52 participants that is 16.99 % said that there 

used to be more warm in summer. Similarly, 169 participants that is 55.23 % said it 

had become less and remaining 85 participants that is 27.78 % said that there was no 

any difference. Before 20 years, out of 306 participants, 69 participants that is 22.55% 

said that there used to be more warm in summer. Similarly, 156 participants that is 

50.98 % said it had become less and remaining 81 participants that is 26.47 % said 

that there was no any difference. Before 10 years, out of 306 participants, 201 
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participants that is 65.69 % said that there used to be warmer in summer. Similarly, 16 

participants that is 5.23 % said it had become less and remaining 89 participants that 

is 29.08 % said that there was no any difference. Before 5 years, out of 306 

participants, 166 participants that is 54.25 % said that there used to be more warm in 

summer. Similarly, 48 participants that is 15.69 % said it had become less and 

remaining 92 participants that is 30.07 % said that there was no any difference. 

In the running year, out of 306 participants, 176 participants that is 57.52 % 

said that there was more warm in summer. Similarly, 33 participants that is 10.78 % 

said that it had become less and 97 participants that is 31.70 % said that they did not 

know. The pattern of warm in summer was constant before twenty years ago but it 

was raised after ten years ago. 

The view of participants, about the duration of dryness in the interval of thirty 

years, twenty years, ten years, five years and the running year were shown in figure 

5.6. Options for participants were long time dry, short time dry and not know. 

Figure 5.6 The Duration of Dryness in the Interval of Thirty Years 

 

Source: Field survey, 2012 
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Before 30 years, out of 306 participants, 39 participants that is 12.75 % said that there 

used to be more dryness. Similarly, 234 participants that is 76.47 % said it had 

become less and remaining 23 participants that is 7.52% said that there was no any 

difference. Before 20 years, out of 306 participants, 52 participants that is 16.99 % 

said that there used to be more dryness. Similarly, 218 participants that is 71.24 % 

said it had become less and remaining 26 participants that is 8.5% said that there was 

no any difference. Before 10 years, out of 306 participants, 176 participants that is 

57.52 % said that there used to be more dryness. Similarly, 114 participants that is 

37.25 % said it had become less and remaining 16 participants that is 5.23% said that 

there was no any difference. Before 5 years, out of 306 participants, 267 participants 

that is 87.25 % said that there used to be more dryness. Similarly, 15 participants that 

is 4.90 % said it had become less and remaining 24 participants that is 7.84% said that 

there wasno any difference. In the running, out of 306 participants, 272 participants 

that is 88.89% said that there is more dryness. Similarly, seven participants that is 

2.29 % said that it had become less and 27 participants that is 8.82 % said that there 

was no any difference. 

The dryness time in winter was being long every year after thirty years ago. 

Trends of Green Coverage  

This topic dealt about the status of green coverage situation of the study area. 

The views of participant, about change in the status of forest or green coverage as 

compare to past few years are categorized in figure 5.7. The status of forest or green 

coverage was classified into increase the forest, decrease the forest and not know. 
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Figure 5.7 Change in the Status of Green Coverage  

 

Source: Field survey, 2012  

Out of 306 participants, 137 participants  that is percentage of 44.77 said that there 

was increased green coverage due the community forest, forest groups in community, 

plantation, protection of trees in the fields of farmers for grass to domestic animals 

and fire wood purpose, controlling of foreign etc. 117 participants that is percentage 

of 38.24 said that there was decreased forest or green coverage now a days than 10 to 

20 years ago due to its usage for fire wood, building , furniture,  farming, uncontrolled 

firing, deforestation for roads etc.  Similarly, remaining 52 participants that is 

percentage of 16.99 said that there was not any difference about the green coverage in 

past and present. The green coverage was increased after few years due to the 

development of community forest and planting the trees for wire wood, furniture, 

planting annual & biannual grasses & trees for cattle. Farmers were also farming of 

the fruits' trees, Cardamom, Rudraksha etc. It helps to increase the green coverage at 

that area. Few respondents view was that the forest or green coverage was now a days 

than 10 to 20 years ago due to the use for fire wood, building , furniture,  farming, 

uncontrolled firing, deforestation for roads etc. 
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The views of participant, about reasons for increase in the forest or green 

coverage as compare to past years were shown in figure 5.4. The reasons to increase 

in the forest or green coverage was categorized into decreased farming, controlled of 

deforestation, development of community forest, increased even green farming and 

others. 

Table 5.4 

Reasons for Increasing the Green Coverage  

S.N Reasons for increasing 
 

No. of Agreed 
participants 

No. of Agreed 
participants (%) 

1 Due to decreased in 
farming 

19 13.87% 

2 Due to controlled of 
deforestation 

46 33.57% 

3 Due to Development of 
community forest 

58 42.34% 

4 Due to increase in  
evergreen farming 

7 5.11% 

5 Others 6 4.38% 
 

 Total 137 100% 
 

Source: Field survey, 2012 

There were different views on the reasons behind the increase in the forest or green 

coverage. Out of 137 participants, 58 participants that is 44.77 percent said that it was 

due to the development of community forest in the recent years. Similarly, 46 

participant that is 33.57 percentage, 19 participants that is 13.87 percentage and 7 

participants that is 5.11 percentage said that it was due to controlling of deforestation, 

decrease  in farming and increase in even green farming respectively. 6 participants 

that is 4.38 percentage said that it was due to the help of  governmental and non-

governmental sectors on protecting trees in farming for grass and fire wood, 

supporting for plantation of trees and   fruits etc. 
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The views of participant, about reasons for decreasing the forest or green 

coverage as compare to past years are illustrate in figure 5.8. The reasons for 

decreasing the forest or green coverage was categorized as increased deforestation, 

due to fire in the forest, due to increase in residential area, due to lack of grazing land 

and others. 

Figure 5.8  Reasons for Decreasing the Green Coverage  

 

Source: Field survey, 2012 

There are different views on the reason behind the decrease in the forest or green 

coverage. 

Out of 117 participants, 38 participants that is percentage of 32.48 said that it 

was due to the increase in deforestation for farming. Similarly, 33 participants that is 

18.64 percent, 19 participants that is 16.24 percentage and 13 participants that is 

11.11 percentage said that it was due to the increase in the residential area, 

uncontrolled fire and cause of lack of grazing land respectively. 14 participants that is 

11.97 percent said it was due to the other reasons like constructing building, road etc. 

The view of participants, about the rate of fire in the forest in the interval of 

thirty years, twenty years, ten years, five years and the running year are illustrated in 
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table 5.9. The rate of fire in the forest was categorized into more fire in the forest, less 

fire in the forest and not knows. 

Figure 5 .9  The Rate of Occurrence of Fire in the Forest  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 260 participants that is 84.97 % said that 

there used to be more firing in the forest. Similarly, 25 participants that is 8.17 % said 

it had become less and remaining 21 participants that is 6.86 % said that there was no 

any difference. Before 20 years, out of 306 participants, 208 participants that is 67.97 

% said that there used to be more firing in the forest. Similarly, 74 participants that is 

24.18 % said it had become less and remaining 24 participants that is 7.83 % said that 

there was no any difference. Before 10 years, out of 306 participants, 7 participants 

that is 2.29 % said that there used to be more firing in the forest. Similarly, 273 

participants that is 89.23 % said it had become less and remaining 26 participants that 

is 8.5 % said that there was no any difference. Before 5 years, out of 306 participants, 

13 participants that is 4.25 % said that there used to be more firing in the forest. 

Similarly, 286 participants that is 93.46 % said it had become less and remaining 17 
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participants that is 5.56 % said that there was no any difference. In the running year, 

out of 306 participants, only 6 participants that is 1.96 % said that there was more 

firing in the forest. Similarly, 264 participants that is 86.27 % said that it had become 

less and 36 participants that is 11.76 % said that there was no any difference. The 

pattern of firing in the forest was decreasing before ten years ago due to the 

community forest. 

The view of participants, about the quantity of wild animals & birds around 

the field and forest with comparing past years are illustrated in table 5.5. The quantity 

of wild animals & birds around the field and forest was categorized into increased the 

number, decreased the number and not known. 

Table 5.5 

The Quantity of Wild Animals & Birds around the Field and Forest  

S.N Quantity of wild 
animals & birds 

No.  of  participants Percentage 

1 Increased the number 52 
 

16.99 % 

2 Decreased the number 208 
 

67.97 % 

3 
 

No any different 46 15.03 % 

 
 

Total 306 100 % 

Source: Field survey, 2012 

Out of 306 participants, 52 participants that is 16.99 % said that there was more 

quantity of wild animals & birds around the field and forest than past years due to 

protection of green coverage. Similarly, 208 participants that is 67.97 % said that 

there was less wild animals & birds around the field and forest due to the 
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deforestation, illegal hunters etc. and 46 participants that is 15.03 % said that there 

was no any difference.  

Majority respondents said that there were less wild animals & birds around the 

field and forest due to the deforestation, illegal hunters. In addition, there are few new 

coming of wild animals & birds around the field and forest due to protection of green 

coverage than past years.  

The view of participants, about the new coming wild animals & birds around 

the field and forest with comparing past years are shown in table 5.6. The new coming 

wild animals & birds around the field and forest were classified as yes and no. 

Table 5.6 

 The Wild Animals & Birds around the Field and Forests  

S.N New coming wild 
animals & birds 

No.  of  participants Percentage 

1 Yes 137 44.77 % 
2 No 169 55.23 % 
 Total 306 100 %% 

Source: Field survey, 2012 

Out of 306 participants, 137 participants that is 44.77 % said that there were new 

coming of wild animals & birds around the field and forest than past years due to 

protection of green coverage. Similarly, 169 participants that is 55.23 % said that 

there were not new wild animals & birds around the field and forest due to the 

deforestation, illegal hunters etc.  Name of new comer animals were Monkey, deer, 

Dumshi, Dhadu, wild cat, Gandro, Malshapro and Ghoral. Name of new comer birds 

are Crow, white headed bird, Luiche, black long tailed bird, Kalej and koili. 
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The view of participants, about the extinct wild animals & birds around the field and 

forest with comparing past years are shown in able 5.7. The extinct wild animals & 

birds around the field and forest were categorized into yes and no. 

Table 5.7 

 The Extinct Wild Animals & Birds around the Field and Forest  

S.N Extinct animals and 
birds 

No.  of  participants  Percentage 

1 Yes 254 83 % 
2 No 52 17 % 
 Total 306 100 % 
Source: Field survey, 2012 

Out of 306 participants, 254 participants that is 83 % said that there were 

extinct wild animals & birds around the field and forest than past years due to 

deforestation , illegal hunters etc. Similarly, 52 participants that is 17 % said that there 

were not extinct wild animals & birds around the field and forest.  

Name of extinct animals recorded were Jackal, tiger, Bear, Nigale, and 

Chituwa. Name of extinct birdswere Eagle, chibe, Thaula, BhakkuR, Hutitau, Maina, 

Long tailed bird, koili, gauthali, sparrow, Rupi, Kukku, Queen bird Karangkurung, 

Bakula, dove, peacock, Chil, Biu chara, Ke kasto chha, Kaphal pako and Jhiljhile. 

 The views of participants, about the fuel that was usually used for cooking 

purpose are shown in figure 5.10. The fuel that is usually used for cooking purpose 

was categorized as firewood, kerosene oil, LP gas and electricity. 
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Figure 5.10  Fuel Used for Cooking Purpose 

 

Source: Field survey, 2012 

Almost all households were using the firewood for cooking purpose. Out of 306 

households, 207 households were totally depending on firewood, it means 67.65 

percentage families of the study area were using the firewood for cooking purpose. 

Biogas, electricity and LP gas were used to some extent by 15.03 percentages, 11.11 

percentages and 6.21 percentages households respectively along with the firewood as 

a supporting fuel.  

More than 67 percent families were using the firewood for cooking purpose. 

Biogas, electricity and LP gas were partially used by rest families as a supporter of 

firewood. None of them uses the kerosene oil as a cooking fuel. Now biogas was 

being popular due to the governmental and non-governmental support. 

Availability of Water Sources 

The status of water resources has been described in this topic.  

  The view of participants, about the amount of water in sources of water in the 

interval of thirty years, twenty years, ten years, five years and the running year were 
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illustrated in figure 5.11. The amounts of water in sources were categorized as more, 

less and no any difference. 

Figure 5.11  Amount of Water in Sources  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 206 participants that is 67.32 % said that 

there used to be more amount of water in sources of water. Similarly, 33 participants 

that is 10.78 % said it had become less and remaining 67 participants that is 21.90 % 

said that there was no any difference. Before 20 years, out of 306 participants, 163 

participants that is 67.32 % said that there used to be more amount of water in sources 

of water. Similarly, 58 participants that is 18.95 % said it had become less and 

remaining 85 participants that is 27.78 % said that there was no any difference. Before 

10 years, out of 306 participants, 52 participants that is 17 % said that there used to be 

more amount of water in sources of water. Similarly, 143 participants that is 46.73 % 

said it had become less and remaining 111 participants that is 36.27 % said that there 

was no any difference. Before 5 years, out of 306 participants, 7 participants that is 

2.29 % said that there used to be more amount of water in sources of water. Similarly, 
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202 participants that is 66.01 % said it had become less and remaining 97 participants 

that is 31.7 % said that there was no any difference. In the running year, out of 306 

participants, only 6 participants that is 1.96 % said that there is more amount of water 

in sources of water. Similarly, 190 participants that is 62.09 % said that it had become 

less and remaining 110 participants that is 35.95 % said that there was no any 

difference. The quantity of water in sources of water was decreasing continuously 

from last thirty years ago. 

The view of participants, about the quantity of snow on mountain in the 

interval of thirty years, twenty years, ten years, five years and the running year are 

illustrated in table 5.8. The quantity of snow on mountain was categorized into more, 

less and don’t know. 

Table 5.8 

Quantity of Snow on Mountain  

S.N Interval of 
time 

More 
Snow 

More 
Snow 
( %) 

Less 
snow 

Less 
snow 
(%) 

No any 
difference 

No any 
difference 

% 
1 Before 30 

years 
254 83.01 18 5.88 34 11.11 

2 Before 20 
years 

208 67.97 46 15.03 52 17 

3 Before 10 
years 

59 19.28 221 72.22 26 8.5 

4 Before 5 
years 

26 8.5 254 83 26 8.5 

5 This year 13 4.25 268 87.58 25 8.17 
Source: Field survey, 2012  

Before 30 years, out of 306 participants, 254 participants that is 83.01 % said that 

there used to be more quantity of snow on mountain. Similarly, 18 participants that is 

5.88 % said it had become less and remaining 34 participants that is 11.11 % said that 
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there was no any difference. Before 20 years, out of 306 participants, 208 participants 

that is 67.97 % said that there used to be more quantity of snow on mountain. 

Similarly, 46 participants that is 15.03 % said it had become less and remaining 52 

participants that is 17 % said that there was no any difference. Before 10 years, out of 

306 participants, 59 participants that is 19.28 % said that there used to be more 

quantity of snow on mountain. Similarly, 221 participants that is 72.22 % said it had 

become less and remaining 26 participants that is 8.5 % said that there was no any 

difference. Before 5 years, out of 306 participants, 26 participants that is 8.5 % said 

that there used to be more quantity of snow on mountain. Similarly, 254 participants 

that is 83 % said it had become less and remaining 26 participants that is 8.5 % said 

that there was no any difference. In the running year, out of 306 participants, only 13 

participants that is 4.25 % said that there is more quantity of snow on mountain. 

Similarly, 268 participants that is 87.58 % said that it had become less and 25 

participants that is 8.17% said that there was no any difference. The quantity of snow 

on mountain and snow line was sharply decreasing every year and snow & frost 

falling rate and snow falling area was also decreasing. 

The view of participants, about the quantity of Snow & frost fall pattern in 

winter in the interval of thirty years, twenty years, ten years, five years and the 

running year are shown in figure 5.12. The quantities of Snow & frost fall pattern in 

winter were categorized into more, less and not know. 
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Figure 5.12  The Quantity of Snow & Frost Fall Pattern in Winter  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 215 participants that is 70.26 % said that 

there used to be more quantity of Snow & frost fall in winter on mountain. Similarly, 

46 participants that is 15.03 % said it had become less and remaining 45 participants 

that is 14.71 % said that there was no any difference. Before 20 years, out of 306 

participants, 163 participants that is 53.27 % said that there used to be more quantity 

of Snow & frost fall in winter on mountain. Similarly, 97 participants that is 31.70 % 

said it had become less and remaining 46 participants that was 15.03 % said that there 

is no any difference. Before 10 years, out of 306 participants, 34 participants that is 

11.11% said that there used to be more quantity of Snow & frost fall in winter on 

mountain. Similarly, 233 participants that is 76.14 % said it had become less and 

remaining 39 participants that is 12.75 % said that there was no any difference. Before 

5 years, out of 306 participants, seven participants that is 2.29 % said that there used 

to be more quantity of Snow & frost fall in winter on mountain. Similarly, 253 

participants that is 82.68 % said it had become less and remaining 46 participants that 
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was 15.03 % said that there is no any difference. In the running year, out of 306 

participants, only 6 participants that is 1.96 % said that there is more quantity of Snow 

& frost fall in winter. Similarly, 253 participants that is 85.29 % said that it had 

become less and 261 participants that is 12.75% said that there was no any difference. 

The quantity of snow on mountain and snow line was sharply decreasing every year 

and snow & frost falling rate and snow falling area was also decreasing. 

The view of participants, about the quantity of rain fall in winter in the 

duration of thirty years, twenty years, ten years, five years and the running year were 

shown in figure 5.13. The quantity of rain fall in winter was categorized into more, 

less and not known. 

Figure 5.13 Quantity of Rain Fall in Winter in the Interval of Thirty Years 

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 253participants that is 82.68 % said that 

there used to be more quantity of rain fall in winter. Similarly, 34 participants that is 

11.11 % said it had become less and remaining 19 participants that is 6.21 % said that 

there was no any difference. Before 20 years, out of 306 participants, 208 participants 
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that is 67.97 % said that there used to be more quantity of rain fall in winter. 

Similarly, 78 participants that is 25.49 % said it had become less and remaining 20 

participants that is 6.54% said that there was no any difference. Before 10 years, out 

of 306 participants, 45 participants that is 14.71 % said that there used to be more 

quantity of rain fall in winter. Similarly, 247 participants that is 80.72 % said it had 

become less and remaining 14 participants that is 4.58 % said that there was no any 

difference. Before 5 years, out of 306 participants, 13 participants that is 4.25 % said 

that there used to be more quantity of rain fall in winter. Similarly, 266 participants 

that is 86.93 % said it had become less and remaining 27 participants that is 8.82 % 

said that there was no any difference. In the running year, out of 306 participants, only 

8 participants that is 2.61 % said that there is more quantity of rain fall in winter. 

Similarly, 273 participants that is 89.22 % said that it had become less and 25 

participants that is 8.17 % said that there was no any difference. 

The quantity of rainfall in winter in the different interval of thirty years was 

decreasing; especially the rainfall in winter was sharply decreased from last ten years 

and winter season becoming drier. 

The view of participants, about the quantity of hailstone fall along with rain in 

the interval of thirty years ago, twenty years ago, ten years ago, five years ago and the 

running year are illustrated in figure 5.14. The quantity of hailstone fall along with 

rain is categorized as more, less and not known. 

 

 

 

 



191 
 

 

Figure 5.14  The Quantity of Hailstone Fall along with Rain  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 260 participants that is 84.97 % said that 

there used to be more hailstone fall along with rain. Similarly, 39 participants that is 

12.75 % said it had become less and remaining 7 participants that is 2.29 % said that 

there was no any difference. Before 20 years, out of 306 participants, 206 participants 

that is 67.32 % said that there used to be more hailstone fall along with rain. 

Similarly, 72 participants that is 23.53 % said it had become less and remaining 18 

participants that is 5.88 % said that there was no any difference. Before 10 years, out 

of 306 participants, 98 participants that is 32.03 % said that there used to be more 

hailstone fall along with rain. Similarly, 242 participants that is 79.08 % said it had 

become less and remaining 6 participants that is 1.96 % said that there was no any 

difference. Before 5 years, out of 306 participants, 33 participants that is 10.78 % said 

that there used to be more hailstone fall along with rain. Similarly, 262 participants 

that is 85.62 % said it had become less and remaining 11 participants that is 3.6 % 

said that there was no any difference. In the running year, out of 306 participants, only 
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13 participants that is 4.25 % said that there is more hailstone fall along with rain. 

Similarly, 268 participants that is 87.58 % said that it had become less and 25 

participants that is 8.17 % said that there was no any difference. The pattern of 

hailstone falling rate was sharply decreasing before thirty years ago but some time it 

falls not imagined quantity and destroys the farming and wild animals and birds. 

The view of participants, about the quantity of monsoon in the interval of 

thirty years, twenty years, ten years, five years and the running year were shown in 

table 5.9. The quantity of monsoon was categorized into more, less and not known. 

Table 5.9 

 The Quantity of Monsoon  

S.N Pattern of 
monsoon 

More  
monsoon 

More 
monsoons 

(%) 

Fewer 
monsoon 

Fewer 
monsoons 

(%) 

No any 
difference 

No any 
difference 

(%) 
1 Before 30 

years 
254 83.01 13 4.25 39 12.75 

2 Before 20 
years 

241 78.76 38 12.42 27 8.82 

3 Before 10 
years 

53 17.32 218 71.24 35 11.44 

4 Before 5 
years 

26 8.5 243 79.41 37 12.09 

5 This year 12 3.92 248 81.05  
26 

8.5 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 254 participants that is 83.01 % said that 

there used to be more quantity of monsoon fall in summer. Similarly, 13 participants 

that is 4.25 % said it had become less and remaining 39 participants that is 12.75 % 

said that there was no any difference. Before 20 years, out of 306 participants, 241 

participants that is 78.76 % said that there used to be more quantity of monsoon fall in 
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summer. Similarly, 38 participants that is 12.42 % said it had become less and 

remaining 27 participants that is 8.82 % said that there was no any difference. Before 

10 years, out of 306 participants, 53 participants that is 17.32 % said that there used to 

be more quantity of monsoon fall in summer. Similarly, 218 participants that is 71.24 

% said it had become less and remaining 35 participants that is 11.44 % said that there 

was no any difference. Before 5 years, Out of 306 participants, 26 participants that is 

8.5 % said that there used to be more quantity of monsoon fall in summer. Similarly, 

243 participants that is 79.41 % said it had become less and remaining 37 participants 

that is 12.09 % said that there was no any difference. In the running year, out of 306 

participants, 12 participants that is 3.92 % said that there is more quantity of monsoon 

fall in summer. Similarly, 248 participants that is 81.05 % said that it had become less 

and 26 participants that is 8.5 % said that there was no any difference. The quantity of 

monsoon fall in summer was sharply decreased before ten years ago. Respondent said 

that monsoon was come for seven days to fifteen days continuously but now a day 

that became history. 

The view of participants, about the depth of ponds and lakes with comparing 

past years were illustrated in table 5.10. The depth of ponds and lakes was categorized 

as more, less and don’t know.  

Table 5.10 

 The Depth of Ponds and Lakes with Comparing Past Years 

S.N Depth of ponds and lakes No.  of  participants Percentage 
1 More depth than past 7 2.29 % 
2 Less depth than past 202 66.01 % 
3 No any different 97 31.70 % 
 Total 306 100 % 

Source: Field survey, 2012 
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Out of 306 participants, seven participants that is 2.29 % said that there was more 

depth than past years due to care of sources. Similarly, 202 participants that is 60.01 

% said that there was less depth than past due to the less rain fall and deposition of 

sand, clay etc. and 97 participants that is 31.70 % said that there was no any 

difference. There is less depth of lake and pond than past due to the less rain fall and 

deposition of sand and clay 

The view of participants, about the quantity of water in streams and rivers with 

comparing past years were illustrated in table 5.11. The quantity of water in streams 

and rivers was categorized into more, less and not known. 

Table 5.11  
The Quantity of Water in Streams and Rivers  
S.N Quantity of water in 

streams and rivers 
No.  of  participants Percentage 

1 More water than past 14 4.58 % 

2 Less water than past 149 48.69 % 

3 No any difference 143 46.73 % 

 Total 306 100 % 

Source: Field survey, 2012 

Out of 306 participants, 14 participants that is 4.58 % said that there was more 

quantity of water in streams and rivers than past years due to protection of green 

coverage. Similarly, 149 participants that is 48.69 % said that there was less quantity 

than past due to the less rain fall and sources of water being regularly decreasing and 

143 participants that is 46.73 % said that there was no any difference because it was 

dependant on rain fall. 

 More than 49 percent participants said that there was less quantity of water in 

streams and rivers than past due to the less rain fall and decreasing sources of water. 

Some participants were surprising because of decreasing the water level in Arun river. 
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Man crossed the Arun River in winter of this year through the water which they din 

not have imagined in their life. 

Consequences in Insect Adaptation 

The view of participants, about the number of mosquitoes in the interval of thirty 

years, twenty years, ten years, five years and the running year were shown in figure 

5.15. The number of mosquitoes was categorized into more, less and not known. 

Figure 5.15  The Number of Mosquitoes in the Interval of Thirty Years 

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 72 participants that is 23.53 % said that there 

used to be more number of mosquitoes in summer. Similarly, 188 participants that is 

61.44 % said it had become less and remaining 46 participants that is 15.03 % said 

that there was no any difference. Before 20 years, out of 306 participants, 69 

participants that is 22.55 % said that there used to be more number of mosquitoes in 

summer. Similarly, 185 participants that is 60.46 % said it had become less and 

remaining 52 participants that is 16.99 % said that there was no any difference. Before 
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10 years, out of 306 participants, 169 participants that is 55.23 % said that there used 

to be more number of mosquitoes in summer. Similarly, 111 participants that is 36.27 

% said it had become less and remaining 26 participants that is 8.5 % said that there 

was no any difference. Before 5 years, Out of 306 participants, 195 participants that is 

63.73 % said that there used to be more number of mosquitoes in summer. Similarly, 

91 participants that is 29.74 % said it had become less and remaining 20 participants 

that is 6.54 % said that there was no any difference In the running year, out of 306 

participants, 221 participants that is 72.22 % said that there is more number of 

mosquitoes in summer. Similarly, 59 participants that is 19.28 % said that it had 

become less and 26 participants that is 8.5 % said that there was no any difference. 

The number of mosquitoes was continuously increasing from last ten years. The 

quantity of pest was highly increasing from last ten years ago 

The view of participants, about the number of pest in harvests in the interval 

of thirty years .ago, twenty years ago, ten years ago, five years ago and the running 

year are shown in figure 5.16. The number of pest in harvests is categorized as more, 

less and not known. 
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Figure 5.16 The Number of Pest in Harvests  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 46 participants that is 15.03 % said that there 

used to be more number of pest in the harvest. Similarly, 224 participants that is 73.20 

% said it had become less and remaining 36 participants that is 11.74 % said that there 

was no any difference. Before 20 years, out of 306 participants, 43 participants that is 

14.05 % said that there used to be more number of pest in the harvest. Similarly, 217 

participants that is 70.92 % said it has become less and remaining 16 participants that 

is 5.23 % said that there is no any difference. Before 10 years ago, out of 306 

participants, 215 participants that is 70.26 % said that there used to be more number 

of pest in the harvest. Similarly, 65 participants that is 21.24 % said it had become 

less and remaining 26 participants that is 8.5 % said that there was no any difference. 

Before 5 years, out of 306 participants, 228 participants that is 74.51 % said that there 

used to be more number of pest in the harvest. Similarly, 54 participants that is 17.65 

% said it had become less and remaining 24 participants that is 7.84 % said that there 

was no any difference. In the running year, out of 306 participants, 246 participants 
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that is 80.39 % said that there is more number of pest in harvests. Similarly, 19 

participants that is 6.21 % said that it had become less and 41 participants that is 

13.40 % said that there was no any difference. 

Trends of Livestock Farming and Uses of Chemical Fertilizer and Pesticides 

The view of participants, about the number of livestock keeping in the interval of 

thirty years, twenty years, ten years, five years and the running year are shown in 

figure 5.17. The number of livestock keeping was categorized into more, less and not 

known. 

Figure 5.17 The Number of Livestock Keeping in the Interval of Thirty Years  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 247 participants that is 80.72 % said that 

there used to be more quantity of livestock keeping. Similarly, 39 participants that is 

12.75 % said it had become less and remaining 20 participants that is 6.54 % said that 

there was no any difference. Before 20 years, out of 306 participants, 202 participants 

that is 66.01 % said that there used to be more quantity of livestock keeping. 
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Similarly, 91 participants that is 29.74 % said it had become less and remaining 13 

participants that is 4.25 % said that there was no any difference. Before 10 years, out 

of 306 participants, 86 participants that is 28.10 % said that there used to be more 

quantity of livestock keeping. Similarly, 206 participants that is 67.32 % said it had 

become less and remaining 14 participants that is 4.58 % said that there was no any 

difference. Before 5 year, out of 306 participants, 53 participants that is 7.32 % said 

that there used to be more quantity of livestock keeping. Similarly, 241 participants 

that is 78.76 % said it had become less and remaining 12 participants that is 3.92 % 

said that there was no any difference. In the running year, out of 306 participants, 52 

participants that is 17 % said that there is more quantity of livestock keeping. 

Similarly, 234 participants that is 76.47 % said that it had become less and 20 

participants that is 6.54 % said that there was no any difference. The quantity of 

livestock farming trend was sharply decreasing after thirty years ago and production 

of crops was interrelated with farming of the cattle. 

The view of participants, about the rate of occurrence of diseases in livestock 

and human in the interval of thirty years ago, twenty years ago, ten years ago, five 

years ago and the running year were illustrated in table 5.12. The rate of occurrence of 

diseases in livestock and human was categorized as more, less and not known. 

 

 

 

 

 

 



200 
 

 

Table 5.12 

The Rate of Occurrence of Disease in Livestock and Human  

S.N Pest in 

harvesting 

More  

disease 

More 

disease 

(%) 

Less 

disease 

Less 

disease 

(%) 

No any 

difference 

No any 

difference 

(%) 

1 Before 30 

years 

34 11.11 110 35.95 162 52.94 

2 Before 20 

years 

25 8.17 124 40.52 167 54.58 

3 Before 10 

years 

72 23.53 65 21.24 169 55.41 

4 Before 5 

years 

116 37.91 34 11.11 156 50.98 

5 This year 123 40.20 18 5.88 165 53.92 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 34 participants that is 11.11 % said that there 

used to be more diseases in livestock and human. Similarly, 110 participants that is 

35.95 % said it had become less and remaining 162 participants that is 52.94 % said 

that there was no any difference. Before 20 years, out of 306 participants, 25 

participants that is 8.17 % said that there used to be more diseases in livestock and 

human. Similarly, 124 participants that is 40.52 % said it had become less and 

remaining 167 participants that is 54.58 % said that there was no any difference. 

Before 10 years Out of 306 participants, 72 participants that is 23.53 % said that there 

used to be more diseases in livestock and human. Similarly, 65 participants that is 

21.24 % said it had become less and remaining 169 participants that is 55.41 % said 

that there was no any difference. Before 5 years, out of 306 participants, 116 

participants that is 37.91 % said that there used to be more diseases in livestock and 
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human. Similarly, 34 participants that is 11.11 % said it had become less and 

remaining 156 participants that is 50.98% said that there was no any difference. In the 

running year, out of 306 participants, 123 participants that is 40.20 % said that there is 

more diseases in livestock and human. Similarly, 18 participants that is 5.88 % said 

that it had become less and 165 participants that is 53.92 % said that there was no any 

difference. There was continuously increasing diseases in plants, livestock and human 

before twenty years ago. 

The view of participants, about the rate of usage of using the chemical 

fertilizer and pesticides in the interval of thirty years ago, twenty years ago, ten years 

ago, five years ago and the running year were illustrated in figure 5.18. The rate of 

usage of using the chemical fertilizer and pesticides was presented as more, less and 

not known. 

Figure 5.18 The Rate of Usage of Using the Chemical Fertilizer and Pesticides 

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 39 participants that is 12.75 % said that there 

used to be more use of the chemical fertilizer and pesticides. Similarly, 247 
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participants that is 80.72 % said its usage had become less and remaining 20 

participants that is 6.54% said that there was no any difference. Before 20 years, out 

of 306 participants, 47 participants that is 15.36 % said that there used to be more use 

of the chemical fertilizer and pesticides. Similarly, 240 participants that is 78.53 % 

said its usage had become less and remaining 19 participants that is 6.21% said that 

there was no any difference. Before 10 years, out of 306 participants, 202 participants 

that is 66.01 % said that there used to be more use of the chemical fertilizer and 

pesticides. Similarly, 83 participants that is 27.12 % said its usage had become less 

and remaining 21 participants that is 6.86% said that there was no any difference. 

Before 5 years, out of 306 participants, 220 participants that is 71.90 % said that there 

used to be more use of the chemical fertilizer and pesticides. Similarly, 59 participants 

that is 19.28 % said it usage had become less and remaining 27 participants that is 

8.82% said that there was no any difference. In the running year, out of 306 

participants, 241 participants that is 78.76% said that there used to be more use of the 

chemical fertilizer and pesticides. Similarly, 52 participants that is 16.99 % said that 

its usage had become less and 13 participants that is 4.25 % said that there was no any 

difference. The chemical fertilizer and pesticides were highly used from twenty years 

ago. Nearly 80% households were using the chemical fertilizer and pesticides. The 

new danger diseases like Bird flu and Swine flu were repeating every year that was 

not known in past years. In addition, there were so many new pests, which attract the 

crops, and crops were reduced. 
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Flowering and Fruiting in Plants 

The view of participants, about the flowering and fruiting time of plants with 

comparing past few years were shown in table 5.13. The flowering and fruiting time 

of plants was categorized into faster, slower and unknown. 

Table 5.13 

The Flowering and Fruiting Time of Plants with Comparing Past few Years 

S.N Flowering and fruiting 

time 

No.  of  participants Percentage 

1 Faster than past 52 17.00 % 

2 Slower than past 33 10.78 % 

3 Don’t know 221 72.22 % 

 Total 306 100% 

Source: Field survey, 2012 

Out of 306 participants, 52 participants that is 17 % said that there was faster 

flowering and fruiting than past due to start the warm soon. Similarly, 33 participants 

that is 10.78 % said that there was later than past due to the late pattern of rail fall at 

present and 221 participants that is 72.22 % could not respond in yes or no. More than 

72 percent respondents were unknown of fast and late flowering and fruiting time but 

17 percent respondents said that there was faster flowering and fruiting than past due 

to fast staring the warm. Similarly, few respondents said that there was later than past 

due to the late pattern of rail fall.  

The view of participants, about the ripping time of fruits with comparing to 

past years was presented in table 5.14. The ripping time of fruits was sort out into 

faster, later and not known. 
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Table 5.14 

The Ripping Time of Fruits with Comparing to Past Years 

S.N Ripping  time of fruits No.  of  participants in 

particular heading 

Percentage 

1 Faster than past 78 25.49% 

2 Later than past 20 6.54% 

3 Don’t Know 208 67.97% 

 Total 306 100% 

Source: Field survey, 2012 

Out of 306 participants, 78 participants that is 25.49 % said that there was faster 

ripping the fruits than past due to start the warm soon. Similarly, 20 participants that 

is 6.54 % said that there was later than past due to the late pattern of rail fall now a 

days and 208 participants that is 67.97 % said that there was no any difference. More 

than 68 percent respondents are unknown of rapping time of the fruits. Similarly, 

more than 26 percent respondents said that there was faster rapping than past due to 

start the warm soon. Fewer respondents said that there was later than past due to the 

late pattern of rail fall now a day.  

Trends of Production of Crops  

The view of participants, about the quantity of crop production in the interval of thirty 

years, twenty years, ten years, five years and the running year were shown in figure 

5.19. The quantity of crop production was sort out into more, less and not known. 
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Figure 5.19 The Quantity of Crop Production in the Interval of Thirty Years  

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 228 participants that is 74.51 % said that 

there used to be more quantity of crop production. Similarly, 26 participants that is 

8.5 % said it had become less and remaining 52 participants that is 17% said that there 

was no any difference. Before 20 years, out of 306 participants, 176 participants that 

is 57.52 % said that there used to be more quantity of crop production. Similarly, 72 

participants that is 23.53 % said it had become less and remaining 58 participants that 

is 18.95% said that there was no any difference. Before 10 years, out of 306 

participants, 65 participants that is 21.24 % said that there used to be more quantity of 

crop production. Similarly, 195 participants that is 63.73 % said it had become less 

and remaining 46 participants that is 15.03% said that there was no any difference. 

Before 5 years, out of 306 participants, 19 participants that is 6.21 % said that there 

used to be more quantity of crop production. Similarly, 228 participants that is 74.51 

% said it had become less and remaining 59 participants that is 19.34% said that there 

was no any difference. In the running year, out of 306 participants, 14 participants 
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that is 4.58 % said that there was more quantity of crop production. Similarly, 234 

participants that is 76.47 % said that it had become less and 58 participants that is 

18.95 % said that there was no any difference. There were more female participants of 

the age of 40-50 due to the overseas employee of male and that cause affects to 

decrease the agro-production. The quantity of crop production was continuously 

decreasing after thirty years ago. Majority respondents said that there was less 

production of crops due to the irregular rain fall pattern, lack of fertilizer, quality 

seeds, irrigation etc. Few respondents said that there was increased production of 

crops due to use of high quality of seeds, facilities of good irrigation and use of 

chemical & organic fertilizers, and pesticides. 

The view of participants, about the Production of crops due to the change 

pattern of weather, rain and temperature with comparing past years were shown in 

figure 5.20. The Production of crops due to the change pattern of weather, rain and 

temperature was categorized into increased, decreased and do not know. 

Figure 5.20  The Production of Crops due to the Change Pattern of Weather, 

Rain and Temperature etc. with Comparing Past Years 

 

Source: Field survey, 2012 
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Out of 306 participants, 46 participants that were 15.03 % said that there is increased 

the production of crops. Similarly, 201 participants that is 65.69 % said that there was 

less production of crops due to the irregular rain fall pattern and remaining 59 

participants that is 19.28 % said that there was no any difference.  

The views of participants, about reasons for increased crop production with 

comparing past years were illustrated on table 5.15. The reasons for increased crop 

production were categorized into use of fertilizer and pesticide, use of high quality 

seed, good irrigation and favor of climate change. 

Table 5.15 

 The Reasons for Increased Crop Production  

S.N Reasons for increased 

production 

No.  of  participants Percentage 

1 Use of fertilizers and pesticide 13 28.26 

2 Use of high quality seeds 19 41.30 

3 Good irrigation 14 30.44 

4 Favors of climate change 0 0 

5 All of the above 0 0 

 Total 46 100 

Source: Field survey, 2012 

Out of 46 participants, 13 participants that is 28.26 % said that there was increased the 

production of crops due to use of chemical & organic fertilizers and pesticides. 

Similarly, 19 participants that is 41.30 % said that there was increased production of 

crops due to use of high quality of seeds and remaining 14 participants that is 30.44 % 

said that there was increased production of crops due to the facilities of good 

irrigation. There was not any one participant on the favor of climate change for good 
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production. There was not any one participant on the favor of climate change for good 

production.  

The views of participants about the alternative income and food to recover the 

decreased production were illustrated on table 5.16. The alternative income and food 

for to recover the decreased production was classified into working as a labour, 

service, overseas employment, keeping cattle and others. 

Table 5.16 

The Alternative Sources of Income and Food against Deficit 

S.N Alternative income & 

food 

No.  of  participants Percentage 

1 By working as a labor 72 35.82 % 

2 Service 18 8.96 % 

3 Overseas employment 71 35.32 %% 

4 By keeping cattle 26 12.94 % 

5 Others 14 6.96 % 

 Total 201 100 % 

Source: Field survey, 2012 

Out of 201 participants, 72 participants that is 35.82 % said that there was alternative 

income by working as a labor to recover the decreased production. Similarly, 18 

participants that is 8.96 % said that there was alternative income from service, 71 

participants that is 35.32 said there was alternative income from overseas employment 

and 26 participants that is 12.94% said that there was alternative income by keeping 

the cattle and remaining 14 participants that is 6.96 % said that there was alternative 

income from other sources like small business. More than 36 percent respondents said 

that there was alternative income by working as a labor to recover the decreased 

production and 35.32 percent said there was alternative income from overseas 
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employment. Similarly, other participants said that there is alternative income by 

keeping the cattle and small business. 

Consequences of Disasters 

The views of participants, about the rate of occurrence of draught, flood and landslide 

in the interval of thirty years, twenty years, ten years, five years and the running year 

were shown in figure 5.21. The rate of occurrence of draught, flood and landslide was 

categorized into more, less and not known.  

Figure 5.21 The Rate of Occurrence of draught, Flood and Landslide in the 

Interval of Thirty Years 

 

Source: Field survey, 2012 

Before 30 years, out of 306 participants, 254 participants that is 83.01 % said that 

there used to be more flood and landslide. Similarly, 39 participants that is 12.75 % 

said it has become less and remaining 13 participants that is 4.25% said that there was 

no any difference. Before 20 years, out of 306 participants, 210 participants that is 

68.63 % said that there used to be more flood and landslide. Similarly, 65 participants 
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that is 21.24 % said it had become less and remaining 21 participants that is 6.86% 

said that there was no any difference. Before 10 years, out of 306 participants, 50 

participants that is 16.34 % said that there used to be more flood and landslide. 

Similarly, 228 participants that is 74.51 % said it had become less and remaining 28 

participants that is 9.15 % said that there was no any difference. Before 5 years, out of 

306 participants, 46 participants that is 15.03 % said that there used to be more flood 

and landslide. Similarly, 234 participants that is 76.47 % said it has become less and 

remaining 26 participants that is 8.5% said that there is no any difference. In the 

running year, out of 306 participants, 34 participants that is 11.11% said that there is 

more flood and landslide. Similarly, 215 participants that is 70.26 % said that it had 

become less and 57 participants that is 18.63 % said that there was no any difference. 

The flood and landslide was higher before twenty years ago but the flood and 

landslide was sharply decreased after twenty years ago because of fewer monsoons. 

Pattern of Migration  

The views of participants, about the migration pattern in Arun Valley area were 

shown on table below. The migration pattern in Arun Valley was categorized into 

more, less, equal number. 

Table 5.17 

The Migration Pattern in Arun Valley 

S.N Migration status No.  of  participants Percentage(%) 
1 More Migration in village 46 15.03 
2 More Migration from village 156 50.98 
3 Generally equal numbers either 

going  or coming 
104 33.99 

 Total 306 100 
Source: Field survey, 2012 
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Out of 306 participants, 46 participants that is 15.03 % said that there was more 

people coming as a migrated. Similarly, 156 participants that is 50.98 % said that 

there was more people going from village as a migrated and remaining 104 

participants that is 33.99 % said that there was equal numbers either going or coming. 

The migration from study area was higher than migration to that area. There were 

reasons for migrating due to the facilities of education, service, health, transportation 

and drinking water. The views of participants, about the reasons for migration pattern 

in Arun valley were shown on table below. The reasons for migration pattern in Arun 

valley was presented as urbanization, fertile land and facilities of education, health, 

transportation, drinking water etc. 

Table 5.18 

The Reasons for Migration in Arun Valley Area 

S.N Reasons for migrating No.  of  Participants Percentage 
(%) 

1 Due to the urbanization 13 28.26 
2 Due to the fertile land 7 15.22 
3 Due to the facilities of education, 

health, transportation, drinking 
water etc. 

26 56.52 

 Total 
 

46 100 

Source: Field survey, 2012 

Out of 46 participants, 13 participants that is 28.26 % said that there was a reason for 

migrating pattern in Arun valley due to the development of urban. Similarly, seven 

participants that is 15.22 % said that there was a reason for migrating due to the fertile 

land and remaining 26 participants that is 56.52 % said that there were reasons for 

migrating due to the facilities of education, health, transportation, drinking water etc. 
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There was other reason for migrating pattern from Arun valley to other places 

especially to terai reason due to poverty. 

The views of participants, about the reasons for migrating pattern from Arun 

valley area were illustrated in table 5.19. The reasons for migrating pattern from Arun 

valley area was categorized into poverty, being rich, lack of farming land and The 

problems of education, health, drinking water, transportation etc. 

Table 5.19 

 The Reasons for Migrating from Arun Valley Area 

S.N Reasons for migrating 

 

No.  of  participants Percentage 

(%) 

1 Poverty 34 21.74 % 

2 Being rich 69 44.23 % 

2 Lack of farming land 27 13.31 % 

3 The problems of education, health, 
drinking water, transportation etc. 

26 16.67 % 

 Total 156 100 % 

Source: Field survey, 2012 

Out of 156 participants, 34 participants that is 21.74 % said that there was a reason for 

migrating pattern from Arun valley due to poverty. Similarly, 69 participants that is 

44.23 % said that there was a reason for migrating due to lack of farming land and 

remaining 26 participants that is 16.67 % said that there were reasons for migrating 

due to the problem of education, health, drinking water, transportation etc. 

The views of participants, about the ways for sustainable livelihood of poor 

and excluded people by protecting from impact of climate change were conservation 

of forest by using the alternative resource of cooking purpose like electricity, bio gas 

solar energy, by applying the modern technology on agriculture sectors according to 
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changing climate, focus on fruit farming, ever green farming, biannual plants like 

cardamom, tea, Kiwi, herbals , control the deforestation and High light and support 

for forestation through the governmental and non- governmental sectors, model 

irrigation system should develop in farming area as a irrigation is the right of land, 

alternative crops should be referred to farmers according to changing climate by 

NARC, support to farmers by providing the best quality of plastics for tunnel house in 

the vegetables field, herbals, provide attractive package to people through the 

government or non-government offices for planting at least five to ten plants every 

house of village area, rule of community forest should be favor of poor and excluded 

people, by providing the awareness programs about the climate change and possible 

sustainable programs to withstand with climate change and focus for alternative 

additional professional like farming, trade, handcrafts, animals keeping, bee keeping, 

silk keeping etc. 

People’s Experience about Impacts of Climate Change 

People from the research site expressed that rainfall pattern has been changed. It 

means there is no regular rainfall as in past years. Monsoon has been being late. Some 

sources of water are totally dried and the quantity of water of some sources have been 

decreasing. There is no existence of more snow in Mt. Makalu as in past years and 

also snow line has been diminishing. Large black spots can be seen on Makalu. Flood 

of snow in Arun river has been increasing from few years ago. The water level of 

Arun river has been down and man could cross through the river in dry season. 

Production has been decreasing and temperature has also increasing.  Especially 

animals like tiger, jackals, bear and birds like eagle are disappeared from this study 
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area.  Fog covers long time, which had been seen since five years ago. Fruits and 

crops are highly affected by insects. 

Chapter Summary 

This chapter has described the climate change and its thereat to everywhere. The 

questions used for the inquiry covered impact of climate change in natural resources, 

bio-diversity, and agriculture, social and economic sectors. 

The next chapter presents the findings related to the cooperatives: The means 

of sustainable livelihood.  
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CHAPTER VI 

COOPERATIVES: THE MEANS OF SUSTAINING LIVELIHOOD  

The previous chapter has described the data presentation and analysis of climate 

change. This chapter deals access of excluded communities in cooperatives, moving 

ahead: from group to primary cooperative versus micro-cooperative, primary 

cooperative (Micro-cooperative) management, future cooperative model: alternative 

plate form for primary poverty alleviation and beyond the existing cooperative for 

poverty alleviation. 

 Participants were associated to members of co-operative, consumers of co-

operative, personnel of governmental and non-governmental who were related to co-

operative movement, co-operative organization of different natures, authors about the 

co-operative, publics who were concerned to co-operative sector etc. 

Access of Excluded Communities in Cooperatives 

Participation of excluded communities in cooperatives, benefits from cooperatives 

and poverty alleviation of them through cooperative movements are included in it. 

  The participation of Dalit, marginal, excluded poor people in cooperative 

organizations is categorized as an active, moderate, few, rare and nil. The view of 

participants, about the participation of Dalit, marginal, excluded poor people in 

cooperative organizations of Nepal is shown on table 6.1. 
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Table 6.1  

The participation of Dalit, Marginal and Excluded People in Co-operative 

Organizations 

S.N Participation  No. of 

participation  

No. of participation (%) 

1 Active (More than 50%) 24 7.55 

2 Moderate (20% - 50%) 89 27.99 

3 Few (10% - 20%) 152 47.79 

4 Rare (5% - 10%) 49 15.41 

5 Nil 4 1.26 

 Total 318 100 

Source: Field survey, 2012 

Out of 318 participants, 24 participants that is 7.55 % and 89 participants that is 27.99 

% said that there was active participation and moderate participation of Dalit, 

marginal, excluded poor people in cooperative organizations of Nepal respectively. 

Similarly, 152 participants that is 47.79 % and 49 participants that is 15.41 % said that 

there was few participation and rare participation in cooperative movement 

respectively. Remaining four participants that is 1.26 % said that there was zero 

participation of Dalit, marginal, excluded poor people in cooperative. Only few 

numbers of members were benefited from cooperatives. 

The advantages that had been receiving by Dalit, marginal, excluded and poor 

people due to the participation of cooperatives was presented into active, common, 

few, rare and nill. The view of participants, about the advantages that had been 

receiving by Dalit, marginal, excluded and poor people due to the participation of 

cooperatives has been illustrated in table 6.2. 
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Table 6.2 

The Level of Benefits from Cooperatives by Dalits, Excluded and Poor People  

S.N Advantages No. of participation  No. of participation 
(%) 

1 Good 32 10.06 

2 Common  96 30.19 

3 Few  151 47.48 

4 Rare  36 11.32 

5 Nil 3 0.94 

 Total 318 100 

Source: Field survey, 2012 

Out of 318 participants, 32 participants that is 10.06 % and 96 participants that is 

30.19 % said that there is good and common advantages that had been receiving by 

Dalit, marginal, excluded and poor people due to the participation of cooperatives 

respectively. Similarly, 151 participants that is 47.48 % and 36 participants that is 

11.32 % said that there was few and rare advantages that had been receiving by them 

in cooperative respectively. Remaining 3 participants that is 0.94 % said that there 

was zero advantages that have been receiving by Dalit, marginal, excluded poor 

people from cooperative. Few numbers of these communities were benefited from 

cooperatives. 

The effective action and plans in order to alleviate the poverty of Dalit, 

Marginal, excluded and poor people through co-operative movement was categorized 

into formation of small groups, increasing the speed of cooperative and others. The 

view of participants, about the effective action and plans in order to alleviate the 

poverty of Dalit, Marginal, excluded and poor people through co-operative movement 

is presented in table 6.3.  
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Table 6.3 

 The effective action plan for Poverty Alleviation through Co-operative 

Movement 

S.N Out comes No. of participation  No. of 
participation (%) 

1 Formation of small groups 229 72.01 
2 Increasing the speed of 

cooperative 
62 19.50 

3 Others  
27 

   8.49 

 Total   
318 

100 

Source: Field survey, 2012 

Out of 318 participants, 229 participants that is 72.01 % said that there was the 

effective action and plans in order to alleviate the poverty of Dalit, Marginal, 

excluded and poor people through co-operative movement by forming the small 

groups with based on value and norms of co-operative to provide the co-operative 

education. Similarly, 62 participants that is 19.50 % said that there is the effective 

action and plan to alleviate the poverty by increasing the speed of present co-

operative movement for to involve in Co-operative. Remaining 27 participants that is 

8.49 % said that there were other programs like poverty alleviation fund; 

NGOs/INGOs. High majority’s view is to form the small groups with the based on 

value and norms of cooperative to provide the cooperative education. 

The view of participants, about the suggestion for to increase the participation 

of the Dalits, marginal, excluded and poor people in co-operative movement was to 

provide the co-operative  education  to the targeted people like the Dalits, marginal, 

excluded and poor people, to provide the awareness programs through the workshop 

and training, to provide the facility of visiting to successful co-operatives, to 
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providing the subsidies and aids to the targeted co-operatives of the Dalits, marginal, 

excluded and poor people for certain years, to provide the compulsory literacy classes 

for illiteracy members of co-operative, that helped to improve the awareness and 

sustainability life of the co-operative members. 

Moving Ahead: From Group to Primary Cooperative Versus Micro Cooperative 

The development of group for poor and excluded group to encourage the cooperative 

movement to change pattern of primary cooperative of small number of members. 

The view of participants, about the poor and excluded people were united as a 

small group with principle, value and norms of cooperative for to involve in 

cooperative movement is shown on table 6.4. The view was categorized into increase 

the value of cooperative, decrease the value of cooperative and don’t know. 

Table 6.4 

 The Poor and Excluded People’s Involvement in Co-operative Movement 

through Small Groups 

Source: Field survey, 2012 

Out of 318 participants, 221 participants that is 69.50 % said that there is good 

facilitated to increase the value of co-operative by uniting the poor and excluded 

people as a small group with principle, value and norms of cooperative to involve in 

cooperative movement. Similarly, 52 participants that is 16.35 % said that, that 

S.N Outcome No. of 

Participants 

Total participants (%) 

1 Increased value of cooperative 221 69.50 

2 Decreased value of cooperative 52 16.35 

3 Don’t know 45 14.15 

 Total 318 100 
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supports to decrease the value of cooperative and remaining 45 participants that is 

14.15 % said that there was not any difference by uniting the poor and excluded 

people as a small group with principle, value and norms of cooperative to involve in 

cooperative movement. 

The view of participants, about the poor and excluded people are united as a 

small group with the principle, values and norms of cooperative to involve in 

cooperative movement that would be effective and the small groups are possible to 

name as a primary cooperative  has been presented in table 6.5.  

Table 6.5 

Response towards Primary Co-operative 

Source: Field survey, 2012  

Out of 318 participants, 211 participants that is 66.35 % said that, that was good to 

name as a primary cooperative. Similarly, 68 participants that is 21.39 % said that, 

that was not good to name as a primary cooperative and remaining 39 participants that 

is 12.26 % said that not known. High majority was in the favor of primary 

cooperative. 

If cooperatives were not possible to form, the view of participants, about the 

position of these small groups to provide the primary values of co-operative might be 

either coordination of working among the group members as a cooperative value, or 

S.N Response No. of 
Participants 

Total No. of 
participants (%) 

1  Good  211 
 

66.35 

2 Not good 68 
 

21.39 

3 Don’t Know 39 
 

12.26 

 Total 
 

318 100 
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development of new organization for the group or cooperative education plate form 

for the group which have been shown in table 5.6. 

Table 6.6 

Alternative Views for Groups rather than Cooperatives 

S.N Outcome No. of 
Participants 

Total No. of 
participants (%) 

1 Co-ordination of working 
among the group members as a 
co-operative value.  

24 35.29 

2 Development of new 
organization for these groups 

3 4.41 

3 Co-operative education plate 
form for these groups 

41 60.29 

 Total 68 100 
Source: Field survey, 2012 

Out of 68 participants, 24 participants that is 35.29 % said that, that was good to 

coordinate for working among the group members as a co-operative value. Similarly, 

three participants that is 4.41 % said that, that was good to develop new organization 

for these groups and remaining 41 participants that is 60.29 % said that to develop the 

co-operative education plate form for these groups.  

The view of participants, about the alternative naming of the primary co-

operative has been illustrated in table 6.7. The alternative naming of the primary co-

operative was categorized according to micro-cooperative organization, only primary 

cooperative organization and not known. 
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Table 6.7  

The Alternative Naming of the Primary Co-operative 

S.N Name No. of 
Participants 

Total No. of 
participants (%) 

1 Micro- cooperative organization 
 

138 62.44 

2 Only primary co-operative 
organization 

49 22.17 

3 Don’t know 24 
 

10.86 

 Total  
221 

100 

Source: Field survey, 2012 

Out of 221 participants, 138 participants that is 62.44 % said that the name of primary 

co-operative was good as a name of micro- cooperative organization and 49 

participants that is 22.17 % said that, the name of primary co-operative was the best 

only primary co-operative organization. Remaining 24 participants that is 10.86 % 

said that there was not any difference either alternative name or same name. More 

than 62 percent participants were agreed to name micro-cooperative organization. 

Primary Co-operative (Micro-cooperative) Management 

The views of participants about the management of primary cooperative (Micro-

cooperative) have been included in this topic. 

 The view of participants, about the minimum required members for 

registration of the primary co-operative, if small groups were recognized as a primary 

co-operative has been shown on table 6.8. 
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Table 6.8 

The Minimum Required Members for Registration of the Primary Co-operative 

S.N Minimum Required Members  No. of Participants  No. of participants 
(%) 

1 At  least 3 members 0 0 
2 At  least 5 members 37 17.54 
3 At  least 7 members 93 44.08 
4 At  least 9 members 24 11.37 
5 At least 11 members 57 27`.01 
 Total 211 100 

Source: Field survey, 2012 

Out of 211 participants, 37 participants that is 17.54 % said that minimum five 

members were required for registration of the primary co-operative. Similarly, 93 

participants that is 44.08 % and 24 participants that is 11.37 % said that minimum 

seven members and minimum nine members are required for registration of the 

primary co-operative respectively. Remaining 57 participants that is 27.01 % said that 

there was minimum eleven members were required for registration of the primary co-

operative. According to participants, seven members and eleven members were good 

number for registration of primary cooperative. 

 The view of participants, about the registration office of primary co-operative 

has been illustrated in table 6.9. The registration office of primary co-operative was 

projected as local bodies VDC/ Municipality, constitution level, district level and 

present provision. 
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Table 6.9 

The Opinion towards the Registration Office of Primary Co-operative 

S.N Registration office No. of Participants Total No. of participants 
(%) 

1 Local bodies VDC/ 
municipality 
 

102 48.34 

2 Constituency level 59 
 

27.96 

3 District level 42 
 

19.91 

4 Present provision  8 
 

3.79 

 Total 221 
 

100 

Source: Field survey, 2012  

Out of 211 participants, 102 participants that is 48.34 % said that the registration 

office of primary co-operative was good to establish in local level like VDC/NP. 

Similarly, 59 participants that is 27.96 % and 42 participants that is 19.91 % said that 

the registration office of primary co-operative was good for establishing in 

constituency level and district level respectively. Remaining eight participants that is 

3.79 % said that the registration office of primary co-operative was good to establish 

as a present provision. According to participants' view, registration office is best in 

local bodies VDC/municipality. 

 The view of participants, about the development of micro-cooperative 

organization or secondary cooperative from the primary micro-cooperatives of same 

nature has been shown in table 6.10. The development of cooperative organization 

from the primary micro-cooperatives of same nature was categorized as good, not 

good and not known. 
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Table 6.10  

Colonization of the Primary Co-operatives of Same Nature 

S.N Outcome No. of Participants  No. of participants 
(%) 

1 Good  
 

143 64.71 

2 Not Good  
 

52 23.53 

3 Don’t know 26  11.76 
 

 Total 
 

221 100 

Source: Field survey, 2012 

Out of 221 participants, 143 participants that is 64.71 % said that, that was good to 

convert the primary co-operatives into co-operative organization. Similarly, 52 

participants that is 23.53 % said that, that isn't good to convert the primary co-

operatives into co-operative organization and remaining 26 participants that is 11.76 

% said that they not known. More than 60 percent participants were agreed for 

formation of cooperative organization and secondary cooperative.  

The view of participants, about the process for development of cooperative 

organization or secondary cooperative from the primary co-operatives of same nature 

has been shown in table 6.11. The process for development of cooperative 

organization or secondary cooperative from the primary co-operatives of same nature 

were classified as 25 members of single, two, three, four, five primary cooperatives or 

all options.  
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Table 6.11 

The Size of Co-operative Organization/ the Secondary Co-operatives  

S.N Process for development of 
cooperative organization 

No. of 
Participants 

 No. of participants 
(%) 

1 At least 25 members of single 
primary co-operative 
 

5 4.90 

2 At least 25 members of two 
primary co-operatives 
 

7 6.86 

3 At least 25 members of three 
primary co-operatives 
 

11 10.78 

 
4 

At least 25 members of four 
primary co-operatives 
 

6 5.88 

5 At least 25 members of five 
primary co-operatives 
 

9 8.82 

6 All above alternatives should be 
opened 

64 62.75 

 Total 
 

102 100 

Source: Field survey, 2012 

Out of 102 participants, five participants that is 4.90 % and seven participants that is 

6.86 % said that the co-operative organization could be developed with 25 members 

of single primary co-operatives and 25 members of two primary co-operatives 

respectively. Similarly, eleven participants that is 10.78 % and six participants that is 

5.88 % said that the co-operative organization could be developed with 25 members 

of three primary co-operatives and 25 members of four primary co-operatives 

respectively. Remaining nine participants that is 8.82 % and 64 participants that is 

62.75 % said that the co-operative organization could be developed with 25 members 

of five primary co-operatives and 25 members of all alternatives of the above table 
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respectively. The highest majority of the participants were all alternatives of the 

above table. 

The options for division from cooperative organization into the primary co-

operatives were classified into allowing the fraction right, not allowing the fraction 

right and others. The view of participants, about the options for division from 

cooperative organization into the primary co-operatives has been shown on table 

below. 

Table 6.12  

The Merging and Resizing the Secondary Cooperatives 

S.N Options for fraction from 
cooperative  

No. of 
Participants 

Total No. of 
participants (%) 

1 By allowing fraction right 60 58.82 
2 Not allowing  

the fraction 
31 30.40 

3 Others  11 10.78 
 Total 102 100 

Source: Field survey, 2012 

Out of 102 participants, 60 participants that is 58.82 % said, that was good to provide 

the options for fraction from cooperative organization and 31 participants that is 30.40 

% said that, it was not allowing the fraction from co-operative organization. 

Remaining eleven participants that is 10.78 % said that there was no any difference 

either allowing or not. Majority persons agreed for fractional right. 

Future Cooperative Model: Alternative Platform for Poverty Alleviation 

The view of participants, about the suggestions for to reform the present co-operative 

system as a basic platform of poverty alleviation was to provide the educational 

support for children of co-operative members, to provides the support for family 
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health insurance, livestock insurance and crops insurance, to provide the identity card 

for purchasing daily required materials with cheapest price through the co-operative 

shop for co-operative families, to provide the subsidy for co-operative shops, to 

provide the facility of registration of co-operative in local level without any problem, 

to change the rule of registration members from 25 members to small number of 

single digit. 

The view of participants, about the Suitable co-operative model for alleviating 

the poverty was to focus on agricultural based co-operative and to provide the modern 

agricultural equipment and economic supports for them through the governmental and 

non-governmental sector, to focus on employment generated co-operatives with based 

of local resources. Government should provide the staff of co-operative in local level 

for registration, supervision, monitoring and to provide the essential suggestion, 

training of management, accounting system, marketing, and by providing the soft loan 

to the member of cooperative through the government, micro finances, co-operative 

banks, other commercial banks etc. Poverty Alleviation Fund (PAF) might help to co-

operative members for to alleviate the poverty, PAF might develop the network in 

local level to support the agricultural based, employment generated and income 

generated professional co-operatives. 

The views of households about the suggestion for sustainable livelihood of 

poor and excluded people through the co-operative movement were that co-operatives 

might be on the favor of poor and excluded people, co-operatives need to focus on 

agriculture and base of local level resources, public land should use in contact base 

for poor and excluded people through the co-operative base, forest was needed to use 

as a co-operative model like community forest and government should receive the 
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cost of carbon from the rich and industrial countries for to develop the green 

revolution, the life of poor and excluded family should make easy through the new 

model of micro co-operative and small groups. 

The view of participants, about the options for any organizational poverty 

alleviation models except the co-operative model has been shown in table 6.13. The 

options for any organizational poverty alleviation models except the co-operative 

model were categorized as a yes and no. 

Table 6.13  

The Options for Poverty Alleviation Models rather than Co-operative Model 

S.N Options for  poverty alleviation 

models 

No. of 

Participants 

Total No. of 

participants (%) 

1 Yes 196 61.64 

2 No 122 38.36 

 Total 318 100 

Source: Field survey, 2012 

Out of 318 participants, 196 participants that is 61.64 % said that there were also 

other alternative models for poverty alleviation like poverty alleviation fund, NGOs, 

INGOs model, especial poverty alleviation model of and so on.  

The view of participants, about the opinions of organizational poverty 

alleviation models for poverty alleviation except the co-operative model are the 

network of Poverty Alleviation Fund would be work national wide in local level likes 

VDC and NP for poverty alleviation, co-operative can work one sectors for poverty 

alleviation, thus different programs were needed apply from governmental and non-

governmental sectors, the cost of carbon could be used for poverty alleviation 

program which comes from rich and industrial countries, governmental and non-
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governmental sectors needs to invest in income generated sectors and solving the 

problem of employment, governmental and non-governmental sectors should focus on 

education right of all people, vocational training, technical education etc, 

governmental and non-governmental sectors should encourage the poor people in 

production sectors. 

Beyond the Existing Cooperatives for Poverty Alleviation 

The views of participants, about the ways to extend the co-operative activities for 

poverty alleviation were shown in figure 6.1. The ways to extend the co-operative 

activities for poverty alleviation were categorized into enhance the activities of 

cooperative, enhance the cooperation between private and government sectors, 

increasing activeness of private sector and activating the non-governmental sector. 

Figure 6.1 The Ways to Extend the Co-operative Activities for Poverty 

Alleviation 

 

Source: Field survey, 2012 
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Out of 122 participants, 14 participants that is 11.48 % said that to enhance the 

activities of co-operative to extend the co-operative activities for poverty alleviation. 

21 participants that is 17.21 % and 14 participants that is 11.48 % said that the co-

operation could be enhanced between Private & government sectors and to raise 

activeness of private sector.  Similarly, 19 participants that is 15.57 %and 12 

participants that is 9.84 % said that the concern groups could activate and to activate 

the non-governmental sector respectively. Remaining 42 participants that is 35.00 % 

said that, all options of above table should apply to extend the co-operative activities 

for poverty alleviation. 

  The views of participants, about the additional suggestions for poverty 

alleviation were as good governance was the best key for poverty alleviation; 

government needed focusing to solve the problem of poverty with special three to five 

years programs, request for special fund for special poverty alleviation program from 

international donor agencies and private, public and cooperative partnership programs 

felt necessary to be developed. 

Chapter Summary 

This chapter has described the access of excluded communities in cooperatives, 

moving ahead: from group to primary cooperative versus micro-cooperative, primary 

cooperative (Micro-cooperative) management, future cooperative model: alternative 

platform for primary poverty alleviation and beyond the existing cooperative for 

poverty alleviation. 

The next chapter has dealt about the discussion of the findings from the 

chapters four, five and six and has illustrated the new emerging themes from the 

grounded settings. 
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CHAPTER VII 

DISCUSSION AND NEW GROUNDED SETTINGS       

 The previous chapters have described the data presentation and analysis of 

livelihood, climate change and cooperative movement. This chapter deals about the 

discussion of the findings from the chapters four, five and six and have illustrated the 

new emerging themes from the grounded settings.  

It covers the diversity in family composition, education as a lever for 

promoting employment, raising trends of saving, crisis of food security and agro 

production, cooperative movement for livelihood improvement, declination of quality 

life and climate change. This section has also informed about shift in season, weather 

change, variation in green coverage, declination in water sources, changing pattern of 

insect adaption, changing time of flowering and ripping fruits, declining crops 

production, over rainfall, drought, and people’s feeling about climate change. The 

cooperative movement has also raised issues regarding the inclusion of the excluded 

groups in cooperatives, poverty alleviation versus cooperative movement, with, 

without and beyond cooperatives, and micro-cooperatives as an alternative platform 

of being together. 

Diversity in Family Composition 

The households were found economically rich, middle, and poor class family; 

landless family and socially woman headed family. That represents the socio-

economic status of Nepalese people in general. The size of the family determined the 
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source of income, expenditure and saving in a family. The size of the family in 

marginalized group was bigger than in the other groups. The nature of family based 

on the family size gave the information about the livelihood status. The household of 

family with four members were the largest found in the study area. It means families 

were being mostly nuclear family. There were also joint families and the families 

were found weak in economic condition. The family composition varied based on the 

numbers of members in the family and majorities were having four, five and six 

respectively. The population of the male was less than female in adult but less than 

four-year children were found with more boys.  It demonstrated that people gave 

priority for son and involved on abortion of girls child. The population was found 

decreasing according to ascending order of age group. 

Education as a Lever for Promoting Employment 

The education is the main weapon to alleviate the poverty. The educated families of 

the study area were getting good opportunity for jobs either domestic or overseas and 

their economic status has been seen well than the illiterate families. The illiterate 

families were found below the absolute poverty line. Still there was the problem of 

awareness of families for education. The literacy rate of woman and man were found 

to be 59.40 percent and 70.9 percent respectively. The male literacy rate was higher in 

male than in female. It means females were seemed in backward in education sectors 

and mostly engaged in the household work. Males were more employed at the age of 

twenty to forty years of age mainly in the overseas employment. Specially, females 

were found active in domestic work. In my study area, most of the school-going 
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children of poor and excluded families left the school without completing the school 

level courses. 

Rising Trends of Saving 

The people were found mainly dependant on agriculture as their primary or secondary 

sources of income. It means more than 61percent people were primarily dependant on 

agriculture and more than 31percent people dependant on other professions than 

agricultures and takes agriculture as secondary source of income. After agriculture, 

overseas employment was another good income source of the rural livelihood at 

present. Majority of the household were found neither in the condition having neither 

in credit nor in saving. The saving status of the families was in ascending order from 

low to high saving amount based on their economic status from poor to rich. More 

than 31percent were found under the poverty line because of their credit life as they 

fell on viscious circle of poverty. Among the families who were in credit, large group 

of families were found receiving less loan. Majority of the families having credit, 

were taking loan less than twenty thousand and few number of families was taking the 

loan more than eighty thousand. There was large number of families who were saving 

more than eighty thousand and rests saving families were found decreasing in order 

according to increasing the saving. The economic status of the families is improving 

day by day before ten years and nearly, 21 percent of the families had no change in 

their economic status. The agro production was declining but overseas employment 

and national employment were found increasing, and economic status was found 

better in the families. The expectation of large number of households, about 47 

percent, was to get the support on modern agriculture from governmental or non-
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governmental sectors. It means that the rural people demanded to improve the 

agriculture and there is rising trend of saving in general. 

Crisis of Food Security and Agro- production 

The agro economic situation determines the real status of the rural livelihoods. The 

landowners were categorized as a large, middle and small landowner, and landless 

families. There were 2.88 percent of landless households, 7.6 percent households had 

not have vegetable field and 8.7 percentage households had not have paddy field. 

Most of the people had small quantity of land and few people had in large quantity. 

The land distribution was not in the favor of poor and excluded people. The enough 

food for family from their production was categorized into1-3 months, 3-6 months,   

6-9 months, 9-12months and above 12 months. More than 49 percent families were 

unable to secure food more than 9 months from their own production. Nearly 32 

percent families had food available for 9 - 12 months and 22.32 percent families used 

their own agricultural products as food more than twelve months. The agro production 

was decreasing pattern and crisis of food security were found high. Generally, the 

market of most of the farmers was from 30 minutes to 1 hours distance. Due to the 

problem of market and transportation, farmers were unable to sell and purchase the 

agro-production easily. There were no good facilities for irrigation. More than 51 

percent farmers were totally depended on monsoon at summer and their land remains 

dry in winter season. They were found able to produce crops only on summer season. 

More than 56 percent farmers were not capable of to get the irrigation facility in 

winter season at paddy field but almost dry at vegetable field. Farmers were also in 
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problem of availability of quality seed, chemical fertilizers, and pesticides in time. 

There is in fact crisis in agro production and food security. 

Co-operative Movement for Livelihood Improvement 

In the interim constitution of Nepal (2006), the cooperative has been considered as the 

third pillar of economy. Mostly, cooperatives were established in urban and highly 

populated area and, there were very few numbers of cooperatives in rural areas in 

Nepal. Small number of households was related to cooperatives and very few 

numbers were found working actively in the study area. There were also other groups 

like mothers’ groups, Forest user groups, saving groups and working groups of 

NGOs. The groups were working smoothly and finally converted into cooperatives. 

Mainly agricultural, saving and credit cooperatives and the groups were functional in 

the study area. Mainly, they were receiving the benefits for saving, taking loans, 

opportunities of employment and raising income. The people who were working as a 

group member, they were found energetic and happy than others not involved. 

Supporting organizations were working properly and they were found confused in the 

function of cooperatives and groups. The supporting organizations of large number of 

participants were supporting by coming from more than two to three hours far. It 

means supporting organizations were working in scattered areas and these 

cooperatives and groups were unable to handle groups and get very less chance of 

proper guidance. At the study area, NGOs were working in grouping system and 

people felt more safe and confidence. The people involved in the group, cooperatives 

were found more active, and livelihood had been improved. 
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Declination of Quality Life  

Secure and quality life is important for sustainable livelihood. Specially, farmers were 

found interested to develop the agriculture and animal keeping sectors for their secure 

life. Their expectation was in line towards the support to modern agriculture system 

and soft loan for agriculture sector. Also farmers were interested to overseas 

employment and they wanted to get soft loan and governmental agencies to support 

them. There was also lack of transportation for marketing purpose. The agricultural 

production was found decreasing day by day due to the lack of irrigation, fertilizer, 

quality seeds and pesticides. Small sources of water were supplied for drinking 

purpose and also for irrigation in the field. More than 38 percent households were 

interested to develop the agricultural sector due to availability of the skill manpower 

and enough farming land. Agriculture based people were unable to run their family 

smoothly and they were interested to change their profession for secure livelihood. 

Farmers were not successful to improve their life due to the problems of agricultural 

sector. Small farmers were working for just to live and they were being poor and 

poor. 

Climate Change: Thereat to Livelihood 

Change in Climate directly or indirectly affected the existing livelihoods. More than 

82 percent participants were not aware about the impacts of climate change and they 

had not followed any cautions. They were applying prevention unknowingly to save 

from the impacts of Climate change by participating with group and cooperative, 

working in additional occupation, migrating to safe place, priority to overseas 
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employee and others. Few persons were careful about the impact of climate change 

and they were either shifting from agricultural sector to other sectors or shifting to 

modernization in farming. Due to the impacts of climate change, water sources were 

decreasing and that directly affected to livelihood. The rainfall pattern was found 

sharply changing and that affected in agro-production. The poor people were being 

vulnerable and they had to face to shocks of natural events like floods, droughts, and 

health of the family members, health of livestock, economic uncertainty, conflict, 

violence, deaths and so on. It means the impacts of climate change directly and 

indirectly threatened to livelihood. 

Shift in Season 

The pattern of warm in summer was found consistent before twenty years but it was 

found raised after ten years. The time of dryness in winter was being long every year 

from thirty years then. Few respondents were saying no any difference of dryness 

period. Before thirty years to ten years from the time of inquiry, there was not any 

significant difference in cold in winter but people responded that coldness was 

increasing from last five years. The quantity of fog and precipitation in winter was 

generally constant before ten years ago but more in amount before five years. At the 

time of data collection, the fog and precipitation was high. The dewdrops and cold 

waves in winter were constant before twenty years ago and the rate of dewdrops and 

cold waves were decreasing after twenty years. The monsoon was also being late in 

the year of the data collection. 
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Weather Change: Rise and Fall 

The quantity of heat haze before ten years and this year is similar and before twenty to 

ten years, it was found higher. The strength of blow of storm/ cyclone before twenty 

years was higher and blowing rate was decreasing before twenty years. The pattern of 

hailstone falling rate was sharply decreasing before thirty years but some times it fell 

in such a way that huge amount of hail appeared and damaged the crops and wild 

animals. The quantity of rainfall in winter in the different interval of thirty years was 

in decreasing trend; especially the rainfall in winter was sharply decreased from last 

ten years and winter season becoming drier. The global impact of climate change 

could be also seen as there occurred over rainfall in some years and draught in some 

years. The rise and fall of temperature and weather change had correlation with the 

global warming. 

Variation in Green Coverage 

More than 67 percent families were using the firewood for cooking purpose. Biogas, 

electricity and LP gas were partially used by rest families as a supporter of fire wood. 

More respondents said that the green coverage was found increased after few years 

due to the development of community forest and planting the trees for fire wood, 

furniture, planting annual & biannual grasses & trees for cattle. Farmers were also 

engaged in horticulture planting the trees like nuts, Rudraksha, etc. It helps to increase 

the green coverage at that area. Nearly 39 percent of respondents said that the green 

coverage was decreasing at the time of data collection than 10 to 20 years ago due to 

the use for fire wood, building, furniture, farming, uncontrolled firing, deforestation 

for roads construction. The views of  participants gave the reasons for increasing the 
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forest or green coverage was the development of community forest in the recent years, 

controlling the deforestation, decreasing farming and increasing even green farming. 

Few respondents answered that there was increasing of the residential area due to not 

controlling the fire, being lack of grazing land and newly constructed roads. The 

pattern of firing in the forest was decreasing before ten years due to the community 

forest. 

More than 67 percent respondents said that there were less wild animals & 

birds around the field and forest due to the deforestation, and illegal hunters. Also, 

there were few new coming of wild animals & birds around the fields and forests due 

to protection of green coverage than in past years. Name of newcomer animals were 

reported as monkey, deer, porcupine, Langur, wildcat, Gandro, Malshapro and 

Ghoral. Similarly name of newcomer birds were crow, white-headed bird, Luiche, 

black long tailed bird, Kalij and koili. Name of extinct animals were jackal, tiger, 

bear, Nigale and Chituwa. Similarly, name of extinct birds were eagle, Chibe, Thaula, 

Bhyakur, Hutityau, Maina, Long tailed bird, Koili, Gauthali, sparrow, Rupi, Kukku, 

Queen bird Karangkurung, Bakula, dove, peacock, Chil, Biuchara, Kekastochha, 

Kaphalpako and Jhiljhile. These evidences have proved that there has been increasing 

the green coverage in the territory. 

Declining Water Sources 

The sources of water were found decreasing in condition in the study area. It was 

reported that the source was decreasing continuously from last thirty years. The 

quantity of snow in mountain and snow line was sharply decreasing every year and 

snow & frost falling rate and snow falling area was declining. The quantity of 
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monsoon fall in summer was sharply decreased before ten years. Respondents said 

that monsoon was for seven days to fifteen days continuously in past but now a day 

that became history.  

More than 60 percent respondents said that there was less depth of lake and 

pond than past due to the less rainfall and deposition of sand and clay. More than 49 

percent participants said that there was less quantity of water in streams and rivers 

than past due to the less rainfall and decreasing sources of water. Some drinking water 

sources were dry and decrease long time in winter season than in past. Some 

participants were surprising because of decreasing the water level in Arun River. 

People were able to cross Arun river in winter of this year which the participants had 

not seen the incidents before in their life. 

Changing Pattern of Insect Adaptation 

The respondents reported that different insects and pests were found more in study 

area. The number of mosquitoes was continuously increasing from last ten years and 

also found in high altitude. The quantity of pest is highly increasing from last ten 

years. The majority number of respondents said that there was continuously 

increasing diseases in plants, livestock and human before twenty years. The chemical 

fertilizer and pesticides were highly used from twenty years before. At present, nearly 

80% households were using the chemical fertilizer and pesticides. The new danger 

diseases like Bird flu and Swine flu was repeating every year that was not known in 

the past years. It has indicated that the habitats of the animals and insects have been 

changed rapidly and similar effect can be seen in livelihood of human beings. 
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Changing Pattern of Flowering and Ripening Fruits 

The respondents reported evidences about the fast flowering and ripening the flowers 

and fruits respectively. More than 72 percent respondents were unknown of fast and 

late flowering and fruiting time but 17 percent respondents said that there was faster 

flowering and fruiting than past due to quick starting of summer. Similarly, few 

respondents said that there was later than past about flowering due to the late pattern 

of rainfall at present. More than 68 percent respondents were unknown of ripening 

time of the fruits. Similarly, more than 26 percent respondents said that there was 

faster ripening than past due to start of summer soon. Fewer respondents said that 

there was later than past due to the late pattern of rainfall at present.  

 The evidences have proved that though people from the area were little aware 

in the changing pattern of flowering and ripening of fruits, the field observation 

indicated the rapid change in season. The crop varieties felt needed to be changed 

based on the climatic variations. 

Declining Crops Production 

The quantity of crop production was continuously decreasing before thirty years to 

present. The quantity of livestock farming trend was sharply decreasing from thirty 

years now and production of crops was interrelated with farming of the cattle. 

Similarly, majority respondents said that there was less production of crops due to the 

irregular rainfall pattern, lack of fertilizer, quality seeds, and irrigation. Few 

respondents said that there was increased production of crops due to use of high 

quality of seeds, facilities of good irrigation and use of chemical & organic fertilizers, 

and pesticides. There were not any one participant on the favor of climate change for 
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good production. More than 36 percent respondents said that there was alternative 

income by working as a labor to recover the decreased production and 35.32 percent 

said there was alternative income from overseas employment. Similarly, other 

participants said that there was alternative income by keeping the cattle and small 

business. 

The migration from study area was higher than migration to that area. There 

were reasons for migrating due to the facilities of education, service, health, 

transportation, and drinking water. There was other reason for migrating pattern from 

Arun valley to other places especially to Terai reason because of poverty. The decline 

in the crop production was found severe and mitigation of the problem was extremely 

felt. 

Over Rainfall and Drought 

The flood and landslide was higher before twenty years but the flood and landslide is 

sharply decreased after twenty years because of fewer monsoons. Based on the 

participants experiences, there is flexible in over rainfall and draught that frequently 

happen in different year. They said that there were consistent monsoon in past years. 

They reacted that the draught appeared and reduced the crop production. Similarly, 

over rainfall also damaged crops, life, and property of people through landslide, flood 

and untimely rainfall. 

People’s Feeling of Climate Change 

The experiences of respondents about the climate change were change in rainfall 

pattern. It indicated that there was not regular rainfall as in the past years. Monsoon 
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was being late, the some sources of water were totally dried and the quantity of water 

of some sources was decreasing. There was no more snow in Mt. Makalu as in past 

years and also snow line was diminishing, large black spots were seen on Mt. Makalu, 

flood of snow in Arun river increasing from few years ago, fog covered long time 

which had been seen since five years from the past. Fruits and crops were highly 

affected by insects. 

 People realized the severe symptoms of climate change in their areas. The 

effects were found not only in their livelihood but also in natural conditions and 

geographical inhabitation. 

Including Excluded Groups in Cooperative 

Only few numbers of Dalit, marginal, and excluded poor people were found 

participated in cooperative movement. Fewer numbers of these people were actively 

working. More than 47% participants’ views were that there was little advantages 

Dalit, marginal, excluded and poor people receiving from the participation in 

cooperative organizations. More than 69 percent participants were agreed to increase 

the value of co-operative by uniting the poor and excluded people as a small group 

with principle, value, and norms of cooperative to involve in cooperative movement. 

They suggested that small groups should be converted into primary cooperatives. The 

participants who were not agreed to name as a primary cooperative of these groups, 

their suggestion was to develop the co-operative education platform for these groups.  

 The government or non-government organizations felt needed to provide the 

co-operative education to the targeted people like Dalits, marginal, excluded and poor 

people to involve in cooperative movement. Participants expressed that they needed to 
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provide the awareness programs through the workshop, training etc. and the subsidies, 

aids to the co-operatives of the Dalits, marginal, excluded, and poor people. They also 

demanded the compulsory literacy classes for illiterate members of co-operatives. 

Based on the participants’ view, it was realized that the co-operative 

movement should be in favor of poor and excluded people and it should be based on 

agriculture, and local level resources. Public land should use in contact for poor and 

excluded people through the co-operative base. Forest should use as a co-operative 

model like community forest and government should receive the cost of carbon from 

the rich and industrial countries to develop the green revolution. The sustainable 

livelihood of poor and excluded family should make easy through the new model of 

micro co-operative and concept of small groups of cooperative. Respondents also 

referred the other alternative models for poverty alleviation like poverty alleviation 

fund, NGOs, INGOs’ model, especially the poverty alleviation models of government. 

Poverty Alleviation versus Cooperatives 

The views more than 72 percent participants were the effective action and plans in 

order to alleviate the poverty of Dalit, Marginal, excluded and poor people through 

co-operative movement by forming the small groups with based on value and norms 

of co-operative to provide the co-operative education. The views of few participants 

were the need of effective action and plan to alleviate the poverty by increasing the 

speed of present co-operative movement for  involving in Co-operative and remaining 

other programs like poverty alleviation fund and models of NGOs/INGOs.  

Cooperative and poverty alleviation ministry of government could provide the 

educational support for children of poor co-operative members and the identity card 
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for purchasing daily-required materials with cheapest price through the co-operative 

shop to poverty alleviation. It was also felt that there was extreme need to provide the 

support for family health insurance, livestock insurance and crops insurance. The 

government could also provide the facility of registration of co-operative in local level 

with small number of single digit. 

It needed to focus on agricultural based suitable co-operative model for 

alleviating the poverty and to provide the modern agricultural equipment with 

technical supports for poor farmers. Government would focus on employment 

generated co-operatives with the base of local resources and would provide the staff 

of co-operative in local level for registration, supervision, monitoring and to provide 

the essential suggestion, training of management, accounting system, marketing etc. It 

needed to provide the soft loan to the members of co-operative through the 

government, micro finances, co-operative banks, other commercial banks etc. Poverty 

Alleviation Fund (PAF) would be one option to focus the co-operative members to 

alleviate the poverty. 

The views of most of the participants were to enhance the activities of co-

operatives to extend the co-operative activities, to enhance the co-operation between 

private & government sectors, to activate the concern groups and to activate the non-

governmental sectors for poverty alleviation. 

Without, With and Beyond the Cooperatives 

The private, public, and cooperative partnership programs were found effective. There 

were many groups of people who by tradition had the custom of money lending and 

making credit for their household purposes. Still people shared work for work and in 
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turn used human resources for the purpose of economic promotion. Without the 

existence of cooperatives, people also practiced the financial managerial activities. 

However, cooperative intervention played a pivotal role for the proper financial 

management of the economic activities. The small groups and the cooperatives have 

improved the livelihood of people and initiated the entrepreneurial activities in the 

village. The saving culture of people was increasing and loan scheme was found 

easier to be managed. The study demanded that cooperatives should go beyond its 

practice and move in the direction of micro cooperatives or primary cooperatives. 

Because of the limited people in marginal communities, small number of members 

would also facilitate the small groups to be involved in cooperatives. It would be 

better if micro cooperative exists in future. 

Micro-Cooperatives: An Alternative Platform of Being Together 

Among the participants who were agreed to name the primary cooperative for small 

groups, more than 44 percent participants were agreed to register the primary 

cooperative with the minimum seven members and 27.01 percent participants agreed 

to register the cooperative with eleven members. Similarly, more than 48 percent 

participants agreed to establish the registration office of primary co-operative in local 

level like Village Development Committee and Municipality. More than 64 percent 

participants agreed to convert the primary co-operatives into co-operative network or 

secondary cooperative. Nearly, 63 percent participants agreed for converting the 

primary cooperative to secondary cooperative having at least 25 members of 

individual or group (micro cooperative). They felt the needs of counting of each 

members of the group to  25 members. Fewer participants agreed at least 25 members 
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of three and five united primary cooperatives for secondary cooperative. More than 58 

percent participants agreed to provide the options for fractional right for primary 

cooperatives from secondary cooperative. The rest of the participants did not agree for 

fractional right because there may be development of the conflict among them. The 

secondary cooperative may not work smoothly. Nearly 63 percent participants were 

agreed the name of primary co-operative as a name of micro- cooperative network.  

 From this study, it can be concluded that micro cooperative or primary 

cooperative may be the alternative platform for being together and the new approach 

for reaching the unreached. It may increase collaboration and cooperation among the 

people. 

New Grounded Settings: The Knowledge Claim 

The grounded setting of poverty alleviation through micro-cooperatives model dealt 

with the micro-cooperative works as a tool of poverty alleviation for the improvement 

of livelihood. The climate change affected the rise and fall of weather, variation in 

green coverage, shift in season, and change in flora and fauna and over rainfall.  

 It also increased the frequency of draught, and the impacts of climate change 

on livelihood resulted crisis in food security, declination of quality life, thereat to 

livelihood, and declination of water sources and crop production. For the sustainable 

livelihood, cooperative movement played the vital role. The favorable environment of 

education, rising trend on saving, diversity in family, people’s positive attitude and 

flexible policy pushed up the cooperative movement. 
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Figure 7.1  The Ways to Extend the Co-operative Activities for Poverty 

Alleviation 

 

 

 

 

 

   

 

 

 

 

The favorable environment also encouraged the micro-cooperatives. The micro-
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flexibility in membership number, options of policies and interrelated with micro 

finance, micro credit, poverty alleviation funds, NGOs and INGOs for jointly working 

to alleviate the poverty. Due to the micro cooperative movement, there may be 

development of the entrepreneurial development, development of incubation center, 

and inclusion of excluded and capital formation like physical, financial, natural, 

social, and human capitals. The micro coperative may be the pivot to improve 

livelihood and to alleviate poverty. 
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Chapter Summary 

This chapter described emerging themes including the diversity in family 

composition, education as a lever for promoting employment, raising trends of saving, 

crisis of food security and agro production, cooperative movement for livelihood 

improvement. It also illustrated declination of quality life and climate change, shift in 

season, weather change, variation in green coverage, declination of water sources, 

changing pattern of insect adaption, changing time of flowering and ripening fruits, 

declining crops production, over rainfall, drought, and people’s feeling of climate 

change. The issues of cooperatives covered the inclusion of the excluded groups in 

cooperatives, poverty alleviation versus cooperative movement, with, without and 

beyond cooperatives, micro-cooperatives. The next chapter describes detail of the 

summary, conclusion, and implications of the study. 
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CHAPTER VIII 

SUMMARY, CONCLUSION AND IMPLICATIONS 

The previous chapter has described the discussion and new-grounded setting 

including the diversity in family composition, education as a lever for promoting 

employment, raising trends of saving, crisis of food security and agro production, 

cooperative movement for livelihood improvement. Similarly, the previous chapter 

also illustrated the emerging themes like declination of quality life, climate change, 

and shift in season, weather change, variation in green coverage, and declination of 

water sources. The chapter also described about the changing pattern of insect 

adaption, changing time of flowering and ripping fruits, declining crops production, 

over rainfall and drought, people’s feeling of climate change, the inclusion of the 

excluded groups in cooperatives, poverty alleviation, and micro-cooperatives. 

This chapter deals about the summary, conclusion, and recommendation of 

whole study describing the process of research in brief in summary, making 

conclusion of the research work and finally pointing out the implications of the 

research outputs. 

Summary 

Climate change is hitting hard the countries with poor and weak economies. Most 

developing countries and the poor have been most vulnerable as they depend on 

climate sensitive sectors like agriculture. The process of adaptation is always 

constrained by the institutional, social, economic, and political environment in which 
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people must operate. The climate change has become complexities and more 

challenges in the developing world.  Nepal is the vulnerable country due to the 

impacts of climate change. The overall effect of climate change on agriculture and 

livelihood depend on the balance of the effects. The farmers have to adjust to the 

changes in climate by adapting their usual crop cycle and production systems to an 

unpredictable situation due to the climate change. These issues made careful 

engagement of multiple decision makers in the development and implementation of 

adaptation strategies even more important. The proposed research study identified the 

problem statement as the impacts of climate change in sustainable livelihood and 

response through cooperative movement of vulnerable groups like poor, marginalized, 

Dalit and excluded people. The purpose of the study is to trace out the current trend of 

climate change, resulting impact on livelihood and required type of co-operative 

movements for their sustainable life. The research questions for guiding the research 

were devised as, 

a) What are the measurements of adaptation and mitigation for secure livelihood 

of people? 

b) How does climate change affect in livelihood of the Nepalese people? and 

c) How does co-operative movement promote sustainable livelihood of 

vulnerable and marginalized people to cope with climate change? 

The thesis was organized in eight chapters. The first chapter contained introduction, 

second the literature review, third the research methodology, four five and six about 

the findings, seven the discussion and finally the summary and conclusion were 

present in the chapter eight along with the implications of the result.  
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The literature review was carried out making the thematic review, theoretical 

review, and contemporary research studies. The review was concluded by making a 

model of conceptual framework for the purpose of the study. 

This study was an exploratory and descriptive research based on qualitative 

and quantitative research approaches. Components like justification for the selection 

of field survey method as the main research method, use of study tools, data collection 

and analysis procedures and validity and reliability of the study tools were sketched in 

details under the research methodology approach. In light of this, the researcher 

positioned himself within the positivistic discourse, for assessing livelihood and 

climate change impacts. The purpose of this method was to explore the 

epistemological and ontological knowledge with the process of transforming things 

believed into things known.  

This study applied explorative and analytical research methods. The research 

included the gathering of information and data, quantitative and primary sources. This 

study was mostly focused on primary data, which was collected from field study. 

Interview bases on schedule, case study, focus group discussion, and observation. The 

sources of secondary data were various published  and unpublished books, journals, 

project reports, articles, feature writing, newspapers, official letters and statements, 

formal and informal   speeches, governmental and non- governmental documents & 

reports, reports of different research centers and institutions, related conference papers 

and declarations and other many related materials. The study area of this survey 

research was focused in the Arun Valley, which lies in the eastern part of Nepal. Data 

were collected from the study area with the help of questionnaires, interviews and 

other relevant tools. The collected data was analyzed both descriptive and inferential 
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statistical tools. The validity of this research was enhanced by the extensive and 

participatory nature of the investigations. 

 To further guarantee validity, the same instruments, persons, and procedure 

were used for data collection in all sectors of livelihood, climate change, and 

cooperative. This measure was taken to ensure that the model produces the effect for 

which it was designed. The pre-test and piloting of the instrument provided the 

opportunity to check and revise of the instruments. The reliability of the study was 

ensured with multiple source of evidence, which leads to triangulation of data, the 

detailed, rich and thick descriptions of the researcher’s own assumptions and position 

in the study, data collection, category derivation, decision making procedures and 

ultimate conclusions. These may lead the accuracy and credibility of the data.  For the 

reliability and validity, designed instruments were tested and feed- backs were 

collected from experts providing proposal of research. The researcher reworked to 

modify the tools for further modification of research design.   

The findings were illustrated in chapter four, five and six including livelihood, 

climate change and cooperative findings respectively. The chapter four presented the 

existing status of the livelihood in detail and covered family background, education, 

land status, economic status and profession, and the entrepreneurial activities of the 

people with detail of all family members. Chapter five presented the climate change 

and its thereat to everywhere including impact of climate change in natural resources, 

bio-diversity, agriculture, social and economic sectors. The study was focused in the 

deepest valley of the world named as Arun Valley. Similarly, the sixth chapter 

presented access of excluded communities in cooperatives, moving ahead: from group 

to primary cooperative versus micro-cooperative, primary cooperative (Micro-



255 
 

 

cooperative) management, future cooperative model: alternative platform for primary 

poverty alleviation and beyond the existing cooperative for poverty alleviation. 

Chapter seven dealt about the discussion of the findings from the chapters four, five 

and six and illustrated the new emerging themes from the grounded settings.  

Finally, the conclusion was drawn based on the discussion of the findings and 

interpretation from the grounded settings. The themes emerged indicated the new 

knowledge claim and thus implications were made to concerned areas of further 

intervention. 

Conclusion 

The present study has devised a model for policy option in the field of mitigating 

climate change, and improvement of livelihood through micro cooperative movement. 

The study reflected about different emerging themes from the grounded settings.  

The livelihood setting demonstrated diversity in family composition, 

education as a lever for promoting employment, rising trends of saving, crisis of food 

security and agro production, cooperative movement for livelihood improvement, 

declination of quality life and climate change. The households were found 

economically rich, middle, and poor class family; landless family and socially woman 

headed family. That represents the socio-economic status of Nepalese people in 

general. The size of the family determined the source of income, expenditure and 

saving in a family. The size of the family in marginalized group was bigger than in 

the other groups. The educated families of the study area were getting good 

opportunity for jobs either domestic or overseas and their economic status was seen 

well than the illiterate families. The illiterate families were found below the absolute 
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poverty line. Still there was the problem of awareness of families for education. The 

people were mainly dependant on agriculture as their primary or secondary sources of 

income. They demanded to improve the agriculture and there is rising trend of saving 

in general. Farmers were also in problem of availability of quality seed, chemical 

fertilizers, and pesticides in time. There is in fact crisis in agro production and food 

security. The people involved in the group, cooperatives were found more active, and 

livelihood had been improved. Farmers were found interested to develop the 

agriculture and animal keeping sectors for their secure life. Their expectation was 

towards the support to modern agriculture system and soft loan for agriculture sector. 

Farmers were not successful to improve their life due to the problems of agricultural 

sector. Small farmers were working for just to live and they were being poor and 

poor. Due to the impacts of climate change, water sources were decreasing and that 

directly affected to livelihood. The rainfall pattern was found sharply changing and 

that affected in agro-production. The poor people were being vulnerable and they had 

to face to shocks of natural events like floods, droughts, and health of the family 

members, health of livestock, economic uncertainty, conflict, violence, deaths and so 

on. It means the impacts of climate change directly and indirectly threatened to 

livelihood. 

 The assessment of climate change impacts illustrated about shift in season, 

weather change, variation in green coverage, declination in water sources, changing 

pattern of insect adaption, changing time of flowering and ripping fruits, declining 

crops production, over rainfall, drought, and people’s feeling about climate change. 

The pattern of warm in summer was found consistent before twenty years but it was 

found raised after ten years. The time of dryness in winter was being long every year 
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from thirty years then. At the time of data collection, the fog and precipitation was 

high. The dewdrops and cold waves in winter were constant before twenty years ago 

and the rate of dewdrops and cold waves were decreasing after twenty years. The 

monsoon was also being late in the year of the data collection. The quantity of heat 

haze before ten years and this year is similar and before twenty to ten years, it was 

found higher.. The global impact of climate change could be also seen as over rainfall 

in some years and draught in some years. The rise and fall of temperature and weather 

change had correlation with the global warming. The pattern of firing in the forest 

was decreasing before ten years due to the community forest. Also, there were few 

new coming of wild animals & birds around the fields and forests due to protection of 

green coverage than in past years. The sources of water were found decreasing in 

condition in the study area. Some drinking water sources were dry and decrease long 

time in winter season than in past. People were able to cross Arun river in winter of 

this year which the participants had not seen the incidents before in their life. The new 

danger diseases like Bird flu and Swine flu was repeating every year that was not 

known in the past years. It has indicated that the habitats of the animals and insects 

have been changed rapidly and similar effect can be seen in livelihood of human 

beings. The crop varieties felt needed to be changed based on the climatic variations. 

The quantity of crop production was continuously decreasing before thirty years to 

present. The migration from study area was higher than migration to that area. There 

were reasons for migrating due to the facilities of education, service, health, 

transportation, and drinking water. There was other reason for migrating pattern from 

Arun valley to other places especially to Terai region because of poverty. The decline 

in the crop production was found severe and mitigation of the problem was extremely 
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felt. The flood and landslide was higher before twenty years but the flood and 

landslide has been sharply decreased after twenty years because of fewer monsoons. 

Over rainfall damaged crops and life and property of people through landslide, flood 

and untimely rainfall. People realized the severe symptoms of climate change in their 

areas. The effects were found not only in their livelihood but also in natural 

conditions and geographical inhabitation. 

In case of the cooperative movement has also raised issues regarding the 

inclusion of the excluded groups in cooperatives, poverty alleviation versus 

cooperative movement, with, without and beyond cooperatives, and micro-

cooperatives as an alternative platform of being together. Only few numbers of Dalit, 

marginal, and excluded poor people were found participated in cooperative 

movement. Fewer numbers of these people were actively working. The government or 

non-government organizations felt needed to provide the co-operative education to the 

targeted people like Dalits, marginal, excluded and poor people to involve in 

cooperative movement. The sustainable livelihood of poor and excluded family 

should make easy through the new model of micro co-operative and concept of small 

groups of cooperative. Respondents also referred the other alternative models for 

poverty alleviation like poverty alleviation fund, NGOs, INGOs’ model, especially 

the poverty alleviation models of government. Cooperative and poverty alleviation 

ministry of government could provide the educational support for children of poor co-

operative members and the identity card for purchasing daily required materials with 

cheapest price through the co-operative shop to poverty alleviation. It was also felt 

that there was extreme need to provide the support for family health insurance, 

livestock insurance and crops insurance. The government could also provide the 
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facility of registration of co-operative in local level with small number of single digit. 

It needed to focus on agricultural based suitable co-operative model for alleviating the 

poverty. Poverty Alleviation Fund (PAF) would be one option to focus the co-

operative members to alleviate the poverty. The views of most of the participants 

were to enhance the activities of co-operatives to extend the co-operative activities, to 

increase the co-operation between private & government sectors, to activate the 

concern groups and to activate the non-governmental sectors for poverty alleviation. 

The study demanded that cooperatives should go beyond its practice and move in the 

direction of micro cooperatives or primary cooperatives. Because of the limited 

people in marginal communities, small number of members would also facilitate the 

small groups to be involved in cooperatives. It would be better if micro cooperative 

exists in future. 

 From this study, it is concluded that micro cooperative or primary cooperative 

may be the alternative platform for being together and the new approach for reaching 

the unreached. It may increase collaboration and cooperation among the people. 

Implications 

In fact, the study has made a contribution to the field of climate change, sustainable 

livelihood and cooperative movement. The study confirmed pointing out the impacts 

of climate change on livelihood and ways of mitigation through the micro cooperative 

model. At present, overseas employment has been one of the major sources of 

national income. Agriculture is one of the vital income sources for sustainable 

livelihood in rural communities. The deviation and shift in the sector of overseas 

employee, at that time the economic crisis, may be burden for nation. The best 
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solution of sustainable livelihood is the well management of the agriculture system in 

nationwide. The agriculture sector would be an option to address the crisis of overseas 

employment. The climate change has produced thereat to livelihood. At this situation, 

micro-cooperative movement may work as a best tool to withstand the impacts of 

climate change and poverty alleviation.  

  The agricultural sector felt needed to be established in priority list of 

government. The governmental and non-governmental sectors can focus in creation of 

available opportunity for youth through the modernization of agriculture. The 

implications of the present study can be illustrated in the following sectors: 

Philosophical Implications 

A key philosophical approach from sustainable livelihood analysis is the holistic 

approach and does not imply that multi sector and multilevel interventions are 

necessarily appropriate. There is no specific right way of applying the sustainable 

livelihood approach. The seven theories of climate change can be an option for the 

mitigation of climate change with respect to livelihood sustaining. 

The seven principles of cooperatives can be the alternatives for membership 

practice in democratic way. Education, training and information, cooperation among 

the members and responsibility to the community would be the philosophical basis of 

cooperative principles for democratic member control.  

Implication to the Policy Makers  

Policy makers should realize the impact of policy decisions on successful 

implementation of development programs for sustainable livelihood.  The climate 

change has been found directly and indirectly affecting on livelihood. In this 

condition, policy makers can focus on rules and regulations for good governance. It 
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may be the best key for poverty alleviation. The network of Poverty Alleviation Fund 

working nationwide can bring changes in local level like VDCs/ municipalities 

especially in income generation sectors either in agriculture or non agriculture base in 

order to alleviate poverty. 

Governmental policies should address education rights of all people, 

vocational training, and technical education. Public land use policy would be an 

option to provide in contract base/ lease for poor and excluded people through the co-

operative base policies. Model irrigation system policies should be developed in 

farming area such that the right should be established as 'irrigation is the right of 

farming land' and also there is need to provide the support for family health, livestock 

and crops insurance. 

Government should focus on agriculture based co-operative and to provide the 

modern agricultural equipment and economic supports for them. It should provide the 

services of co-operative in local level as registration, supervision, monitoring and to 

provide the essential suggestion, training of management, accounting system, 

marketing and other relevant services. Flexibility in membership taking even single 

digit group felt need of accepting the formation of groups (micro cooperative or 

primary cooperative) and the co-operative education should be provided to the 

targeted people like Dalits, marginal groups, excluded and poor people. The 

compulsory literacy classes for illiterate members of co-operative should be run so 

that it may help to improve the awareness and sustainability of the co-operative. Rural 

agriculture and farming is dependent upon climate and season. Since farmers are 

dependent upon monsoon, productive and fertile lands are also unable to increase the 

production.  Farmers were found unable to receive manure and seeds in time. If 
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farmers are provided with manure, seeds, pesticides, agricultural tools at cheap price 

in time, then agriculture production would be more efficient and effective. 

Implication to Development Partners 

 International donor agencies, NGOs and INGOs should work for special poverty 

alleviation programs focusing on sustainable model. Private, public and cooperative 

partnership programs should be in priority and coordination for economic growth and 

creation of job opportunity for solving the problem of unemployment should be 

development goals. Development partners should focus on awareness of farmers and 

should focus for the development of training centers, quality seed production centers, 

cold storage centers, organic production markets, agricultural equipment production 

centers. In addition, their support is needed for the modernization system in 

agriculture by management of water for irrigation, by using the maximum utility of 

machinery equipments. The agriculture based industries should be developed and 

needed to encourage the people for production of require raw materials. 

Implication to Community Workers 

This study has emphasized that community people should involve for alternative 

additional occupation like farming, trade, handcrafts, animal keeping, bee keeping, 

silk farming and so on. They should apply modern farming system, collection of rain 

water in ponds for irrigation. They have to prioritize for evergreen farming and herbal 

production. Farmers should use organic fertilizer and the plastic tunnel for off 

seasonal vegetables, and quality seeds. People should be careful for cooperating 

works for mass production and distribution of agro products. 
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Implication to Environment Managers 

Hydropower energy is the best energy for sustainable development. Forest is being 

highly destroyed for firewood and conservation of them is necessary the use of 

alternative resources of cooking like electricity, bio gas, solar energy and others. 

Modern technology would be added advantage if used properly on agriculture sectors 

according to changing climate. The 'cost of carbon' should be used for poverty 

alleviation program of green coverage of farming or plantation, which comes from 

rich and industrial countries. Environment scientists should focus on fruit farming, 

evergreen farming, and biannual plants like cardamom, tea, Kiwi, herbs and other  

Non-timber  plants. The environment managers provide the awareness programs 

about the climate change and possible sustainable programs to withstand the climate 

change. 

Implication to Cooperative Management 

Co-operatives can work as effective tools for poverty alleviation. Thus different 

programs should be applied from governmental and non-governmental sectors for 

encouraging the people to involve in the cooperative movement. Co-operatives should 

focus on agriculture and base of local natural resources. The life of poor and excluded 

family could be improved along with their economic status through the new model of 

micro co-operative and small groups. It is needed to provide the soft loan to the 

members of cooperatives through the government, micro finances, co-operative 

banks, and other commercial banks. Poverty Alleviation Fund (PAF) should help the 

co-operative members to alleviate the poverty and needs to develop the network in 

local level to support the agricultural based, employment generating and income 

generating professional co-operatives. 
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Implication to Agriculture Scientist 

The agriculture scientists should refer alternative crops to farmers according to 

changing climate. The impacts of climate change have directly affected the farming 

systems and production is decreasing every year. It is needed to research the adaptive 

vegetables, fruits, crops, medicinal herbs and other useful plants according to 

altitudinal range and changing pattern of climate. 

Recommendation for Further Research 

The study has contributed to the field of environment science, farming sectors, 

sustainable livelihood and cooperative movement. The study confirmed pointing out 

that the micro-cooperative model as a tool for the poverty alleviation in developing 

countries. It is needed to test the micro-cooperative model to alleviate the poverty.  

The theory and practices are in line with the design of cooperative models. A 

set of micro cooperative principles was derived in the course of the research, which 

may be used as a framework for the design of primary cooperatives in similar 

Nepalese contexts. The design framework was generated by the mixed method 

research methodology. The second contribution of the study is in the field of 

sustainable livelihood.  

Further research is needed to determine if these findings are transferable to a 

larger audience, or if they are unique to them. It is possible that other variables might 

be equally influential in helping the people understand climate change and mitigating 

through cooperative movements. Further research should involve a large number of 

areas and people, additional levels of cooperatives, additional categories, and 

additional environments. This additional research might further help to answer the 

question, “how can a concise framework of micro cooperative be designed and 
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developed that accommodates cooperative principles, livelihood theories, and 

principles of climate change in different contexts. 

Further research might also explore the people's perspective of coping with 

climate change through cooperative movement from different sectors who have 

endorsements in both macro and micro levels in cooperatives and in other 

socioeconomic situations. That might lead to new discoveries explaining how the 

marginalized groups understand micro cooperatives. This additional research may 

increase our understandings of the significant relationships between economic growth, 

development interventions, climate change consequences and improvement of 

livelihood in sustainable manner.  

In addition, further research is needed to more deeply understand the gender 

perspective on the relationship between male and female people's involvement in 

terms of participation. This research may help explain why the males outperformed 

the females based on professions but not based on the cooperatives. In a time of 

increased accountability and testing, we need to be sure about our testing strategies as 

free of bias in ethnicity and culture.  

Future research might explore which strategies of cooperative intervention 

micro or macro cooperative are most appropriate for culturally and ethnically diverse 

people in different geographical areas with different professions.  
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ANNEXES 

Some Visuals from the Study Field 

 

Group discussion with participants  

 

 

Researcher with respodents at Kharang, Sankhuwa Sabha 
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Group discussion with participants  

 

Discussion with old aged people of Manakamana Ashram  
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Researcher with respondents of Kaurenipani, Bhojpur  

 

 

Researcher with respondents of Chanuwa, Dhankuta  
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Researcher with respondents of Chanuwa, Dhankuta 

 

Bhojpur and Dhankuta districts beside the Arun River 
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Sankhuwa sabha and Bhojpur districts beside the Arun River 

 

Combustion the forest of Akhibhui, Sankhuwa Sabha 
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Respodent of Sankhuwa Sabha 

 

Map of Study Area  

 

 

Arun River 
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The Maldivian Cabinet Underwater Meeting to Highlight on Climate Change  

 

 

Nepalese Cabinet meeting at Kalapathar of Everast Base Camp 
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Tables 
Number of Primary Co-operative in Sankhuwa-Sabha District of Nepal 

S.N. Types of Cooperatives Number Male Members Female Members Total Members 

1 
Savings and Credit 
Cooperatives 29 439 305 744 

2 
Multipurpose 
Cooperatives 40 1933 628 2561 

3 Dairy Cooperatives 2 148 95 243 

4 
Electricity 
Cooperatives 1 18 7 25 

5 
Tea producers 
cooperatives 1 25 1 26 

6 Others 1 14 13 27 

 
Total 83 2622 1056 3678 

 
Number of Primary Co-operative in Bhojpur District of Nepal 

S.N. Types of Cooperatives Number Male Members Female Members Total Members 

1 
Savings and Credit 
Cooperatives 71 1207 2575 3782 

2 
Multipurpose 
Cooperatives 34 4394 1141 5535 

3 
Agriculture 
Cooperatives 4 93 21 114 

4 
Electricity 
Cooperatives 3 68 13 81 

5 
Tea producers 
Cooperatives 1 7 19 26 

6 
Communication 
Cooperatives 1 22 5 27 

 
Total 114 5791 3774 9565 

 
Number of Primary Co-operative in Dhankuta District of Nepal 

S.N. Types of Cooperatives Number Male Members Female Members Total Members 

1 
Savings and Credit 

Cooperatives 42 412 1562 1974 

2 
Multipurpose 
Cooperatives 43 4375 8609 12984 

3 Dairy Cooperatives 29 846 122 858 

4 
Electricity 
Cooperatives 3 71 20 91 

5 
Tea producers 
cooperatives 7 213 44 257 

6 
Agriculture 
Cooperatives 19 368 149 517 

7 Herbal Cooperatives 1 22 7 29 
8 Consumer cooperatives 40 871 369 1240 
9 Others 1 22 5 27 
 Total 185 7218 10887 18105 
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QUESTIONNAIRES 

k|ZgfjnL g+= ! -hnjfo' kl/jt{g;+u ;DjlGwt_ 

 gfd M                                          pd]/ M              lnË M 
  
lhNnf M                           uf=lj=; M                         jf=g+M 
 
 z}lIfs of]Uotf M                   d'Vo k]zf M                 kl/jf/ ;+Vof M  
 
cfk"mnfO{  ;xL nfu]sf] pQ/df 7Ls lrGx -  _ nufpg' xf];\ .  

!= tkfO{sf] 3/df vfgf ksfpg] OGwg s]  k|of]u ug{' ePsf] 5 < 
-s_ bfp/f  -v_ dl§t]n -u_ Uof; -3_sf]Onf ÷ u'O7f -ª_ cGo 

  
@= tkfO{nfO{ klxn] eGbf jg h+un j9]sf] h:tf] nfU5 ls 36]sf] h:tf] nfU5 < 

-s_ j9]sf] 5  -v_ 36]sf] 5 -u_ vf;} km/s 5}g\  
 
#= tkfO{sf] cf;kf;df klxn] eGbf jg h+un cyf{t\ xl/ofnL j9]sf] h:tf] nfU5 eg] s] sf/0fn] j9]sf] xf]nf < 

-s_ v]tL sd ug]{ eP/ -v_ h+un km8fgL sd eP/ -u_ ;fd'bflos jgsf] ljsf; ePsf]n] -3_ ;bfjfx/ 
v]tLdf j[l4 eP/ -3_ cGo   

 
$= tkfO{sf] cf;kf;df klxn] eGbf jg h+un cyf{t\ xl/ofnL 36]sf] 5 eg] lsg 36]sf] xf]nf h:tf] nfU5 <  

-s_ h+un km8fgL eP/ -v_ cfuf] nflu eP/ -u_ j:tL lj:tf/ eP/ -3_ rl/r/g j9]/ -ª_ cGo  
 
%= tkfO{n] kfgLsf ;|f]tx? -wf/f, s'jf, Ogf/, vf]nfvfN;L, gbL_df kfgLsf] dfqfsf] cj:yf s'g s'g ;dodf s:tf] 
s:tf] b]Vb} cfpg' ePsf] 5 < 

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
^= oxfFjf6 b]lvg] lxdfndf lxpFsf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 
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&= lxpbdf kg]{ lxpF, t';f/f]sf]]]] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  
#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
*= lxpbdf kfgL k/fO{sf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
(= lxpbdf hf8f]sf] dfqf s'g s'g ;dodf s:tf] s:tf] ef]Ub} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!)= lxpbdf nfUg] s'lx/f]÷x':;'sf]]]] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!!= lxpbdf zLt÷ zLt nx/sf]]]] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 
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!@= cfsfzdf t'jfnf]sf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  
#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!#= x'/L, jtf;, cfFwL cfpg] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!$= jg h+undf 88]nf] nfUg] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!%= cl;gf k/fO{sf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!^= jiff{ uld{sf] dfqf s'g s'g ;dodf s:tf] s:tf] ef]Ub} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 
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!&= uld{ ;dodf nfdv'§]sf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  
#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!*=tkfO{n] dg;'gL jiff{sf] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
!(= tkfO{n] v]tLkftL ul//xg' ePsf] jfnLgfnLdf nfUg] sL/fsf]]] dfqf s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' 
ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@)= hgjf/ tyf dflg;df gofF /f]ux? b]vf kg]{ qmd s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@!= tkfO{n] yfxf kfP cg';f/ v8]/L kg]{ qmd s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 
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@@= jf9L, kf]lx/f]sf] k|sf]k s'g s'g ;dodf s:tf] s:tf] b]Vb} cfpg' ePsf] 5 <  
#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@#= tkfO{n] ul//xg' v]tLkftLdf /;folgs dn, sL6gfzs cf}ifwL k|of]u s'g s'g ;dodf s:tf] s:tf] ub}{ cfpg' 
ePsf] 5 <  

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@$= tkfO{sf] ufpF3/df cGgjfnLsf] pTkfbgsf] dfqf s:tf] 5 h:tf] nfU5 < 

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@%= tkfO{sf] ufpF3/df kz'kfngsf] cj:yf s:tf] 5 h:tf] nfU5 < 

#) jif{ klxn] @) jif{ klxn] !) jif{ klxn] % jif{ klxn] of] jif{ 

s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L lyof] s= j9L 5 

v= sd lyof] v= sd lyof] v= sd lyof] v= sd lyof] v= sd 5 

u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s lyPg u=vf;} km/s 5}g 

 
@^= tkfO{sf] ufpF3/df j;fO{ ;/]/ cfpg] / tkfO{sf] ufpF3/jf6 j;fO{ ;/]/ hfg] dWo] s'gsf] ;+Vof j9L 5 h:tf] 
nfU5 <  

-s_ j;fO{ ;/]/ cfpg]  -v_ j;fO{ ;/]/ hfg] -u_ j;fO{ ;/]/ cfpg] / hfg] j/fj/ h:t} 5 
 
@&= tkfO{sf] ufpF3/df j;fO{ ;/]/ cfpg]sf] ;+Vof j9L x'g'sf sf/0fx? s] s] xf]nfg\ < 

-s_ zx/Lss/0f eP/ -v_ v]tL of]Uo hldg eP/ -u_ lzIff, :j:Yo, vfg]kfgL, oftfotf cflbsf] ;'ljwf 
eP/  
 
@*= tkfO{sf] ufpF3/jf6 j;fO{ ;/]/ hfg]sf] ;+Vof j9L x'g'sf sf/0fx? s] s] xf]nfg\ < 

-s_ vfgf nfpg gk'uL ul/jL eP/ -v_ v]tL of]Uo hldgsf] cefj eP/ -u_ lzIff, :j:Yo, vfg]kfgL, 
oftfotf cflbsf] ;'ljwf geP/ -3_ wgL eP/ 

 
@(= tkfO{sf] v]tjf/L tyf jgsf jf]6lj?jfx? k'mNg] tyf kmn nfUg] ;dodf kl/jt{g t kfpg' ePsf] 5}g < 
  -s_ klxn] eGbf rf8} k"mN5 -v_ klxn] eGbf l9nf] k"mN5 -u_ vf;} km/s k/]sf] 5}g 
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#)= tkfO{sf] cf;kf;df ePsf kf]v/L tyf tfndf kfgLsf] ulx/fO{df s] km/s kfpg' ePsf] 5 < 

-s_ klxn] kfgLsf] ;tx j9L lyof]  -v_ clxn] kfgLsf] ;tx j9L 5   -u_ vf;} km/s k/]sf] 5}g 
 
#!= tkfO{sf] cf;kf;df ePsf vf]nf tyf gbLdf kfgLsf] ;txdf s]xL km/s kfpg' ePsf] 5 < 

-s_ klxn] kfgL] j9L lyof]  -v_ clxn] kfgL j9L 5   -u_ vf;} km/s k/]sf] 5}g 
 
#@= tkfO{n] nufpg' ePsf] kmnk"mn cufl8 jf k5fl8 kfSg] t u/]sf] 5}g < 
  -s_ cufl8 kfSg] u/]sf] 5  -v_  k5fl8 kfSg]  u/]sf] 5 -u_ vf;} km/s k/]sf] 5}g 
 
##= tkfO{ j;f]jf; u/]sf] If]qdf jGo hGt' tyf r/fr'?ËLx? ;+Vof s:tf] 5 < 
         -s_ j9]sf] 5  -v_  36]sf] 5 -u_ vf;} km/s k/]sf] 5}g 
 
#$= tkfO{ j;f]jf; u/]sf] If]qdf klxn] gePsf hgjf/, r/fr'?ËLx? t kfOg] u/]sf 5}gg\ < 

-s_ 5}gg\  -v_ 5g\ — hgjf/M                                                       
            — r/fr'?ËLM 
 
#%= tkfO{ j;f]jf; u/]sf] If]qdf klxn] ePsf hgjf/, r/fr'?ËLx? nf]k x'Fb} uPsf t 5}gg\ <  

-s_  5}gg\  -v_ 5g\ — hgjf/M                                                       
             — r/fr'?ËL 
 
#^= df};d, jiff{ tyf tfkqmddf kl/jt{g cfO{ tkfO{sf] pTkfbgdf s] km/s ePsf] 5 < 

-s_ j9]sf] 5  -v_ 36]sf] 5   -u_ vf;} km/s  5}g 
 
#&= pTkfbg j9]sf] eP s] sf/0fn] j9]sf] xf]nf < 

-s_ dn, cf}ifwLsf] k|of]u u/]/  -v_ pGgt hftsf] aLp ljhg k|of]u u/]/  -u_ l;rfO{sf] Jofj:yf /fd|f] 
eP/ -3_ df};d   kl/jt{g cg's"n eP/  -ª_ dflysf ;j} 

 
#*= pTkfbg 36]sf] eP j}slNks vfB tyf cfo ;|f]tsf] Jofj:yf s;/L ug'{ ePsf] 5 < 

-s_ dhb'/L u/]/  -v_ hflu/ vfP/ -u_ j}b]lzs /f]huf/L u/]/ -3_ kz'kfng u/]/ -ª_ cGo 
 
#(= hnjfo' kl/jt{gsf c;/ jf/] cGo s]xL s'/fx? b]Vb} ef]Ub} cfpg' ePsf] 5 sL < 
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kfl/jfl/s hLjg lgjf{x;+u ;DjlGwt -k|ZgfjnL g+=@_ 
 

  
3/d"nLsf] gfdM                                                 kl/jf/ ;+VofM 
 
!= kfl/jfl/s ljj/0f tflnsf 
dlxnfsf] 

pd]/ 

dlxnfsf] 

;+Vof 

sdfO{ ug]{ 

dlxnf 

z}lIfs 

of]Uotf 

k'?ifsf] 

pd]/ 

k'?ifsf] 

;+Vof 

sdfO{ 

ug]{ k'?if 

z}lIfs 

of]Uotf 

s}lkmot 

)  — !)    )  — !)     

!) — @)    !) — @)     

@) — #)    @) — #)     

#) — $)    #) — $)     

$) — %)    $) — %)     

%) — ^)    %) — ^)     

^) — &)    ^) — &)     

&) — *)    &) — *)     

*) — ()    *) — ()     

() — !))    () — 

!)) 

    

 
@= tkfO{sf] kl/jf/n] u/]sf] cfDbfgLn] tkfO{sf] 3/ kl/jf/ rnfpg vr{ k'U5 ls k'Ub}g < 

 
-s_ b'Mv;'v k'u]sf]5 -v_ C0f gu/] vr{ k'Ub}g\ -u_ vr{ u/]/ s]xL jrt x'G5 

 
#=olb tkfO{nfO{ 3/ kl/jf/ rnfpg vr{ k'Ub}g eg] gk'u vr{sf] nflu jflif{s slt C0f ub}{ cfpg' ePsf]5 < 

 
-s_ @) xhf/ eGbf sd -v_ $) xhf/ eGbf sd -u_ ^) xhf/ eGbf sd -3_ *) xhf/ eGbf sd 
-ª_================= 

 
$=olb jflif{s cfDbfgLn] tkfO{sf] 3/ kl/jf/ rnfpg vr{ k'u]/ jrt x'G5 eg] jflif{s slt jrt ug'{ x'G5 < 

 
-s_ @) xhf/ eGbf sd -v_ $) xhf/ eGbf sd -u_ ^) xhf/ eGbf sd -3_ *) xhf/ eGbf sd  
-ª_================= 

 
%= tkfO{sf] kl/jf/sf] gfddf v]t, jf/L, kfvf]jf/L slt 5 < 

 
-s_ v]t        /f]kgL÷s6\7f -v_ jf/L      /f]kgL÷s6\7f -u_ hUuf ljlxg 

 
^= tkfO{n] pTkfbg u/]sf] cGgn] tkfO{sf] kl/jf/nfO{ slt dlxgfsf] nflu vfg k'U5 <  

 
-s_ !—# -v_ #—^  -u_ ^—( -3_ (—!@ -ª_ !@ dlxgf eGbf j9L 
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&= klxn]sf] / clxn]sf] tkfO{sf] cfly{s cj:yfdf s] s:tf] km/s kfpg' ePsf]5 < 
 
-s_ klxn] eGbf /fd|f] -v_ klxn] eGbf v/fj -u_ klxn] / clxn]df s]xL km/s 5}g\ 

 
*= clxn]sf] cfly{s cj:yf /fd|f] x'gsf sf/0fx? s] xf]nfg\ < 

 
-s_ :jfb]zL /f]huf/Lsf] ;+Vof j9]/ -v_ j}b]lzs /f]huf/Lsf] ;+Vof j9]/ -u_  pTkfbgdf j[l¢ eP/  -3_ 
Jofj;fodf ljlQo nufgL j9fP/ -ª_ cGo=================================== 

 
(= clxn]sf] cfly{s cj:yf v/fj x'gsf sf/0fx? s] xf]nfg\ < 

 
-s_ :jfb]zL /f]huf/Lsf] ;+Vof 36]/ -v_ j}b]lzs /f]huf/Lsf] ;+Vof 36]/ -u_  pTkfbgdf x|f; cfP/  -3_ 
Jofj;fodf ljlQo nufgL j9fpg g;s]/ -ª_ cGo================================== 

 
!)= clxn]sf] cfly{s cj:yf ;'wf/ ug{ s] sf] ck]Iff ug'{ ePsf]5 < 

 
-s_ :jfb]zL /f]huf/sf] Jofj:yf u/]/ -v_ j}b]lzs /f]huf/df hfg C0fsf] Jofj:yf u/]/  
-u_ Jofj;fodf ljlQo C0f nufgL j9fP/ -3_ s[lif cfw'lglss/0fdf ;xof]u h'6fP/ 
-ª_ cGo========================= 

 
!!= ljBfno hfg] pd]/ ;d"xsf tkfO{sf jfnjRrfx? kl9/x]sf 5g\ ls 5}gg\ < 

-s_ ;j} 5f]/f 5f]/L kl9/x]sf 5g\ -v_ 5f]/f÷5f]/L dfq kl9/x]sf 5g\\ -u_=========hgf 5f]/fdf====== 5f]/f 
dfq k9\5g\  
-3_==========hgf 5f]/Ldf========5f]/L dfq k9\5g\ -ª_ sf]xL klg k9\b}gg\  
  

!@ tkfO{sf] kl/jf/sf] d'Vo k]zf s] xf] < 
 
-s_ s[lif tyf kz'kfng  -v_ hflu/  -u_ Jofkf/  -3_ j}b]lzs /f]huf/  -ª_ dhb'/L -r_ cGo 

 
!# tkfO{sf] kl/jf/sf] ;xfos k]zf s] xf] < 

 
-s_ s[lif tyf kz'kfng  -v_ hflu/  -u_ Jofkf/  -3_ j}b]lzs /f]huf/  -ª_ dhb'/L -r_ cGo 

 
!$= tkfO{n] pTkfbg ug'{ ePsf] j:t' tyf ;fdfu|Lsf] ljqmL ug]{ jhf/ k'Ug slt ;do nfU5 <  

 
-s_ !% ldg]6 -v_ #) ldg]6 -u_ ! 306f -3_ @ 306f -ª_ # 306f -r_ # 306f eGbf j9L 

 
!%= jhf/sf] glhs} Jofj:yf eP tkfO{ yk pTkfbg ug{ ;Sg' x'G5 < 

 
-s_ ;S5' -v_ ;lSbg -u_ eGg ;lsGg 

 
!^=aif]{ v]tLsf] nflu l;rfO{sf] Jofj:yf s:tf] 5 < 

 
-s_ /fd|f] -v_ ;fdfGo -u_ 5}g 

 
!&=lxpb] v]tLsf] nflu l;rfO{sf] Jofj:yf s:tf] 5 < 

 
-s_ /fd|f]   -v_ ;fdfGo    -u_ 5}g 

 
!*= tkfO{sf] glhssf] jhf/df dn, aLp tyf laiffwLsf] Jofj:yf s:tf] 5 < 

 
-s_ /fd|f]   -v_ ;fdfGo     -u_ 5}g 
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!(= tkfO{ cfˆgf] hLljsf]kfh{gsf] nflu s'g} ;xsf/L ;+:yf jf ;d'xdf /x]/ sfd ul//xg' ePsf]5 < 
 
-s_  5      -v_  5}g 

 
@)= olb sfd ul//xg' ePsf] 5 eg] s:tf] ;xsf/L jf ;d"xdf cfj4 x'g'x'G5 < 

 
-s_ s[lifdf cfwfl/t ;d'x jf ;xsf/L -v_ s[lif jhf/df cfwfl/t ;d'x jf ;xsf/L -u_ jrt tyf C0f 

;d'x  jf ;xsf/L -3_ cGo======== 
 
@!= ;xsf/L jf ;d"xdf cfj4 eP/ sfd ubf{ s:tf s:tf kmfObfx? kfpg' ePsf]5 < 

 
-s_ cfDbfgL j[l¢ ePsf] 5   -v_ /f]huf/L ylkPsf] 5   -u_ ;fd'lxs efjfgfn] cfTdf jn j9]sf] 5 -3_ 
dflysf ;j} 
-ª_ vf;} kmfObf lng ;s]sf] 5}g\ 

 
@@= cfly{s pkfh{gsf] nflu s'g} ;+3 ;+:yfn] tkfO{sf] 6f]n l5d]sdf sfd ul//x]sf] 5 < 

 
-s_ 5              -v_ 5}g 

 
@#= 5 eg] Tof] ;+:yf tkfO{sf] 3/jf6 slt 6f9f k5{ < 

 
-s_ !% ldg]6 -v_ #) ldg]6 -u_ ! 306f -3_ @ 306f -ª_ # 306f -r_ # 306f eGbf j9L 

 
@$=  tkfO{ jf tkfO{sf] ;d"xnfO{ s'g ;+:yfnn] ;xof]u ul//x]sf] 5 < 

 
-s_ ;xsf/L ;+:yf -v_ n3' ljlQo ;+:yf -u_ ul/jL lgjf/0f sf]if -3_ u}/ ;/sf/L ;+:yf -ª_ ;/sf/L 

lgsfo 
 
@%= tkfO{ s'g Jofj;fo jf /f]huf/Lsf] sfd ug{ rfxfg' x'G5 < 

 
-s_ s[lif tyf kz'kfng -v_ Jofkf/ -u_ gf]s/L -3_ j}b]lzs /f]huf/ -ª_ cGo================================== 

 
@^=tkfO{n] ug{ rfxfg' ePsf] Jofj;fo jf /f]huf/Lsf k"jf{wf/x? s] 5g\ < 

 
-s_ s[lif hgzlQm / hldg k|ofKt ePsf] -v_ Jofkf/ ug]{ Ifdtf ePsf] -u_ gf]s/Lsf] nflu z}lIfs 
of]Uotf / Ifdtf ePsf] -3_ j}b]lzs /f]huf/sf] nflu Jofj;flos lzk ePsf] -ª_ 
cGo====================================== 

 
@&=To:tf] Jofj;fodf tkfO{n] cfzf u/]sf ;xof]ux? s] s] 5g\ < 

 
-s_ cfly{s tyf ef}lts ;xof]u -v_ k|fljlws lzk tyf tflndsf] ;xof]u -u_ jhf/ Jofj:yfkgsf] 
;xof]u -3_ otfoftsf] ;xof]u -ª_ s[lif tyf kz'kfngdf ;xof]u  -r_ dflysf ;j} 

 
@*=To:tf] Jofj;fo jf /f]huf/Ldf hnjfo' kl/jt{gn] kfg]{ k|efj jf/] Wofg lbg' ePsf] 5  < 

 
-s_ 5              -v_ 5}g 

 
@(= ;DefJo hnjfo' kl/jt{gjf6 jfRg ;fjwfgLsf pkofx? s] s] x'g ;S5g\ < 

 
-s_ ;xsf/L jf ;d"xdf ;+nUg eP/ sfd ug'{ -v_ yk gofF Jofj;fo lt/ nfUg' -u_ ;'/lIft :yfgdf 
j;fO{ ;g]{ -3_ j}b]lzs /f]huf/df hf]8 lbg] -ª_ df};d cg's"nsf] s[lif k|0ffnLdf hf]8 lbg] -r_ 
cGo==================================== 
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#)=;fjwfgLsf k|of;df ;xsf/L jf ;d"xdf ;+nUg x'gfn] kfpg] kmfO{bf s] s] 5g\ < 
 
-s_ ;fd'lxs k|of; x'g]  -v_ Jofj;fo ug{ C0f ;lhn} k|fKt x'g] -u_ /f]huf/Lsf] cj;/ k|fKt x'g] -3_ 
;/sf/L tyf u}/ ;/sf/L ;xof]u k|fKt x'g] -ª_ dflysf ;j}  
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;xsf/L;+u ;DjlGwt k|ZgfjnL g+= # 
 

-;xsf/L ;+:yfdf cfj¢ ePsf ;xsf/Lsf ;b:ox?, pkef]Qfx? tyf ;xsf/L;+u ;DjlGwt ljleGg ;/sf/L tyf 
u}/ ;/sf/L lgsfosf JolQmx?, ;xsf/Lsf] jf/] hfgsf/L ePsf JolQmx?;+u dfq l;ldt ug]{_ 
 
;xefuLsf] Gffd M                                     
 
;+nUg ;+:yf jf sfo{nosf] gfd M 
 
;+nUg ;+:yf jf sfo{nodf cfj¢ ePsf] ;do M  
 
!=;xsf/Ldf blnt, hghftL, cNk ;+Vofs, l;dfGts[t hftL tyf ul/j ju{sf] ;xeflutf s:tf] 5 h:tf] nfU5 < 

-s_ /fd|f] -%) k|ltzt eGbf j9L ;xefuL_ -v_ ;fdfGo -@) k|ltzt b]lv dfly %) k|ltzt eGbf sd 
;xefuL_  
-u_ Go'g -!) — @) k|ltzt; ;Dd ;xefuL_ -3_ clt Go'g -% — !) k|ltzt ;Dd ;xefuL_ -ª_ ;"Go       

 
@=;xsf/Ljf6 lk5fl8Psf tyf ul/j ju{n] slt kmfObf lnO/x]sf 5g\ h:tf] nfU5 < 

-s_ /fd|f] kmfObf lnPsf 5g\ -v_ ;fdfGo kmfObf lnPsf 5g\ -u_ Go'g kmfObf lnPsf 5g\ -3_ clt Go'g -
ª_ ;"Go       

 
#= ul/jL lgjf/0fdf ;xsf/L cfGbf]ngnfO{ k|efjsf/L jgfO{ lk5fl8Psf tyf ul/j ju{nfO{ dfly p7fpg s] ug'{ 
knf{ < 

-s_ ;xsf/Lsf] d"No / dfGotfdf cfwfl/t ;fgf ;fgf ;d"x u7g u/L ;xsf/L lzIff lbO{ ;xsf/L tk{m 
cfsif{0f ug]{  
-v_ xfnsf] ;xsf/L cfGbf]ngsf] ult j9fO{ ;xsf/L tk{m cfsif{0f ug]{ -u_ cGo 

 
$= olb ;xsf/Lsf] d"No / dfGotfdf cfwfl/t ;fgf ;d"x u7g u/L  lk5fl8Psf tyf ul/j ju{nfO{ ;xsf/L 
cfGbf]ngdf ;l/s ubf{ s] xf]nf < 

-s_ ;xsf/Lsf] dxTj j9\5 -v_ ;xsf/Lsf] dxTj 36\5 -u_ vf;} km/s kb}{g\ 
 
%= olb ;xsf/Lsf] d"No / dfGotfdf cfwfl/t ;fgf ;d"x u7g ug'{ 7Ls xf] eg] To:tf u7Lt ;d"xnfO{ k|f/lDes 
;xsf/Lsf] dfGotf lbFbf s] x'G5 xf]nf < 

-s_ k|f/lDes ;xsf/Lsf] dfGotf lbg' /fd|f] x'G5  -v_ k|f/lDes ;xsf/Lsf] dfGotf lbg' /fd|f] x'Fb}g  
-u_ vf;} km/s kb}{g\ 

 
^= olb To:tf ;fgf ;d"xnfO{ k|f/lDes ;xsf/Lsf] dfGotf lbg' /fd|f] x'Fb}g eg] s] ug'{ knf{ <  

-s_ ;b:ox? jLr cfk;L ;dembf/Ldf ;xsf/Lsf] d"No / dfGotfsf] cfwf/df sfd ug{  lbg]  
-v_ To:tf ;d"xnfO{ ;xsf/L ;+:yf eGbf 5'§} ;+:yfsf] ?kdf ljsf; ug]{ 
-u_ ;xsf/L lzIff lbg] ynf] dfq jgfO{ ;xsf/Ldf ;xefuL u/fpg] k|of; ug]{     

 
&= olb To:tf ;fgf ;d"xnfO{ k|f/lDes ;xsf/Lsf] dfGotf lbg' /fd|f] x'G5 eg] Go'gtd slt ;b:ox?n] k|f/flDes 
;xsf/L u7g ubf{ 7Ls xf]nf h:tf] nfU5 < 

-s_ # hgf    -v_ % hgf    -u_ & hgf   -3_ (   -ª_ !!   
 
*= o:tf] k|f/flDes ;xsf/L ;+:yfnfO{ sxfF btf{ ug]{ Jofj:yf ug'{ /fd|f] xf]nf h:tf]] nfU5 < 

-s_ :yfgLo lgsfo –uf=lj=;=÷g=kf   -v_ lgjf{rg If]q :t/Lo lgsfo -u_ lhNnf :t/Lo lgsfo -3_ 
xfn ;xsf/L ;+:yf btf{ ePs} lgsfo 

 
(= Ps} k|s[ltsf k|f/flDes ;xsf/L ;+:yfx? ;xsf/Ldf kl/0ft ug'{ 7Ls x'G5 ls x'Fb}g < 

-s_ ;xsf/Ldf kl/0ft ug'{ 7Ls x'G5 -v_ ;xsf/Ldf kl/0ft ug'{ 7Ls x'Fb}g -u_ vf;} km/s kb}{g\ 
 
!)=olb k|f/flDes ;xsf/L ;+:yfx? ;xsf/L ;+:yfdf kl/0ft ug'{ k5{ eg] s;/L ug'{ 7Ls xf]nf < 

-s_ Pp6} k|f/flDes ;xsf/L ;+:yfsf slDtdf @% ;b:o jgfP/ 
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-v_ @ k|f/flDes ;xsf/L ;+:yfx?sf slDtdf @% ;b:o jgfP/ -u_ # k|f/flDes ;xsf/L ;+:yfx?sf 
slDtdf @% ;b:o jgfP/ -3_ $  k|f/flDes ;xsf/L ;+:yfx?sf slDtdf @% ;b:o jgfP/   -ª_ %  
k|f/flDes ;xsf/L ;+:yfx?sf slDtdf @% ;b:o jgfP/ -r_ dflysf ;j} ljsNk v'Nnf ug]{ 

 
!!= Ps} k|s[ltsf k|f/flDes ;xsf/L ;+:yfx? ldnL jg]sf] ;xsf/L ;+:yfjf6 k|f/flDes ;xsf/L ;+:yfx? cnu x'g 
rfx]df    :jftGqtf lbg] ls glbg] < 

-s_:jftGqtf x'g lbg] -v_ :jftGqtf x'g glbg -u_ vf;} km/s kb}{g\ 
 

!@= k|f/flDes ;xsf/L ;+:yfnfO{ n3' ;xsf/L ;+:yf gfdfs/0f ubf{ s] xf]nf < 
-s_ k|f/flDes ;xsf/L ;+:yf g} 7Ls 5 -v_ n3' ;xsf/L ;+:yf 7Ls 5 -u_ vf;} km/s kb}{g\ 
 

!#= ;xsf/Ldf blnt, hghftL, cNk ;+Vofs hftL, l;dfGts[t hftL tyf ul/j ju{sf] ;xeflutf j9fpg tkfO{sf 
s]xL ;'emfjx? 5g\ ls < 

•  
•  

 
!$= ;xsf/LnfO{ ul/jL lgjf/0fsf] cfwf/ jgfpg xfnsf] ;xsf/L Joj:yfdf s] s:tf] ;'wf/ ug'{ knf{ < 

•  
•  

 
!%= ul/jL lgjf/0fdf ;xof]u k'¥ofpg pko'Qm ;xsf/Lsf] df]8n s:tf] x'g' knf{ < 

•  
•  

 
!^=hnjfo' kl/jt{gjf6 jrfpg ul/j tyf lk5fl8sf ju{nfO{ lbuf] lhljsf]kfh{g k|0ffnLdf n}hfg s] ug'{ knf{ < 

•  
•  

 
!&= s] ;xsf/L hnjfo' kl/jt{gjf6 jrfpg pkof]uL x'g ;S5 < ;S5 eg] o;sf cfwf/ s] s] x'g ;S5 < 

•  
•  

 
!*= ul/jL lgjf/0fdf ;xsf/L jfx]s cGo s'g} ;+:yfut 9fFrf ;f]Rg' ePsf] 5 < 

-s_ 5  -v_ 5}g 
 
!(= 5 eg] s:tf] ;+:yfut 9fFrf ;f]Rg' ePsf] 5 < 

•  
•  

 
@)= 5}g eg] o; k|of;sf] nflu ;xsf/Lsf] :jf?k s;/L Jofks  ug'{ knf{ < 

-s_ ;xsf/L If]qjf6 cleofg rnfP/ -v_ gLlh tyf ;/sf/L ;fembf/Ldf -u_ gLlh If]qnfO{ ;lqmo 
jgfP/ -3_ ;/f]sf/jfnf ;d"xnfO{ cufl8 j9fP/ -ª_ u}/ ;/sf/L ;+:yfx?nfO{ kl/rfng u/fP/ 

 
@!= yk cGo ;'emfjx? s]xL 5g\ sL < 
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