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Nepal faces unique challenges in designing science based sustainable stewardship of natural assets such as healthy 
soil, fresh water, clean air and diverse fauna and flora with healthy ecosystems for the prosperity and well-being of 
her citizens. The challenges lie in designing the transformation pathways to achieving socially acceptable sustainable 
stewardship of natural resources underpinning human well-being and environmental sustainability. Rapid and 
unplanned development activities in the recent past and several regional global climate changes have degraded 
Nepal’s important and sensitive natural capitals faster than in any period in history, and hence, exposed Nepal’s 
vulnerable citizens to serious risks. Nepali diaspora community needs to work together with key stakeholders and 
practitioner communities in Nepal to understand the opportunities and challenges and rejuvenate the sustainability 
researches, innovations and policy framework. Together we can generate the multifaceted science based scientific 
knowledge, skills and technologies to design solutions for complex and intricately intertwined environmental, 
societal and development challenges. This will help to accelerate the transformations contributing to broader 
socioeconomic development goals of Nepal with sustainable environment. This symposium aims to discuss these 
pertaining issues.
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Abstracts 
Emission Factors for Air Pollution Sources: Ways to Achieve Clean 
and Sustainable Nepal

Rejina Maskey Byanju 
Tribhuvan University, Kathmandu, Nepal 

Vehicular exhaust, open burning of crop residue and wastes, and enteric fermentation from cattle are very important but 
poorly characterized sources of ambient air pollution in Nepal. Nepal lacks comprehensive emission inventory studies from 
these air polluting sources but are required for quantifying the amount of pollutants emitted. Moreover, some past research 
on air quality indicate that diesel vehicles make a substantial contribution to the ambient pollution but emission factors from 
these sources are lacking. Hence, it’s important to identify cost-effective measures for reducing their emissions. Moreover, the 
gridded inventory reported by Global Fire Emissions Database for biomass burning including open burning of crop residue are of 
coarse resolution, and may not be appropriate for a simulation in Nepalese scenario. Similarly, the country lacks estimate of the 
country-specific enteric methane (CH4) emission factors and the net CH4 fluxes for the local and improved cattle breeds in Nepal. 
In this context of lack of these metrices and gaps, we attempted to determine the emission factors for these sources. For the 
purpose, our study performed roadside surveillance and exploratory emission-measurement to provide preliminary evidence 
that a policy of mandatory, routine maintenance of a targeted subset of the diesel fleet can systematically reduce emissions and 
improve air quality in the Kathmandu Valley and other cities around the world that are facing similar problems. Similarly, for 
determining the emission factor for open burning, our studies have developed a comprehensive high resolution (1 km ᵡ 1 km) 
gridded model-ready emissions inventory for Nepal to understand the spatial characteristics of air pollutant emissions from 
open burning. The available data on agricultural production, residue consumption patterns, agricultural burning parameters 
and emission factors were derived from secondary sources. The findings of this study indicate substantial reduction in open field 
burning would dramatically improve air quality in both the Terai region and other parts of Nepal and help reduce negative health 
impacts associated with the open burning of residue such as premature deaths, respiratory disease, and cardiovascular disease. 
Additionally, using IPCC Tier 2 methodology and country-specific herd structure, morphological and feed characteristics data 
of cattle, emission factor for methane emission and carbon fluxes from enteric fermentation were determined. The emission 
factors derived from our studies will help to facilitate future discourse of emissions and air pollution scenario of Nepal. Building 
Resilience in the face of Impacts of Climate Change in the Hindu Kush Himalaya
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Climate Changes and Food Security
Bishow Parajuli
United Nation World Food Program

I would like to highlight four key points within this topic: a) Food Security and Global Situation b) Climate Changes and its 
impact on food and nutrition security c) Situation in South East Asia and Nepal d) the Way forward  

Food Security and Global Situation 
The good news is that with the continued advancement of science and green revolution efforts, there is enough food for 
everyone in this world. Food production has substantially increased globally and there is enough surplus food stock to feed 
everyone. Unfortunately, the situation has deteriorated in several countries including Nepal. Compared to other neighbouring 
countries such as India and Bangladesh, which are becoming self-sufficient in Food production inspite of huge population sizes, 
Nepal’s dependency on import has increased.  Also, the bad news is that, some 690 million people are estimated not to get 
enough to eat globally. Over half of this population are in Asia. About 10 million more people are added each year to the total 
number of hungry people and a total of 60 million in last five years. 

COVID pandemic has affected beyond health and has become a major food security and livelihood threat to millions. WFP 
estimates that due to COVID crisis, the number of acute food insecure people across the globe will double to 270 million in 
2020/21. Continued neglect in agriculture and combined effect of climate changes is making Nepal food insecure. Child hunger 
is expected to rise. Mere availability of food supply is not enough to address hunger. Crucial is the affordability of adequate food 
with adequate nutritional needs.

Climate Changes, Impact on Agriculture, Food and Nutrition Security
Climate Change can act as a high-risk multiplier exacerbating drivers of food security. 

Climate changes can decrease crop production and changes in the frequency and intensity of climate related hazards, which can 
result in more humanitarian and food security crisis.  It is anticipated and estimated impacts of climate change are becoming 
more and more visible – and some sectors are more intensely affected than others.  Many countries are witnessing years after 
year, severe droughts and floods and cyclone increasing population dependent on social services.  The interlinked factors of 
temperature rise, changing rainfall and weather patterns adversely affect multiple sectors related food and nutrition security 
and agriculture. Climate change affects the different dimensions of food security in complex ways: 

i) The availability of food can be affected through variations in yields – especially in key producing areas – due 
to increasing temperatures as well as changes in the quantity of arable land and water available for 
agriculture. 

ii) Changes in production, in turn, can affect the ability of households to access food and as such impact on dietary 
diversity. 

iii) Moreover, changes in rainfall and temperature patterns directly impact livelihoods that depend on climate-sensitive 
activities, such as rain-fed agriculture and livestock rearing. 

Climate variability and extreme weather events are among the key drivers behind the recent uptick in global hunger. 
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Globally, 76 percent of population facing severe food insecurity are also affected by extreme weather events.  Over 80 percent 
of the world’s food insecure live in degraded environments that keep getting hit by extreme weather events (Storm, floods, 
droughts). It is estimated that the risk of hunger and malnutrition could increase up to 20 percent on an average, annually 
200-300 million people are affected and about 26 million people are forced into poverty due to climate related extreme events.

Hence if the trends continue, in very near future crop losses may increase at an unprecedented rate which will substantially 
contribute to reduced production, spiked food prices, and it will become difficult to cope up with rising needs of growing 
population- thus affecting the food availability and access.

The climate change can limit the availability of nutritious food and impact the nutritious composition of commonly 
consumed foods (impacting the nutritional status and utilization). Droughts and floods are threat to food stability 
and could bring about both chronic and transitory food insecurity. Food system are likely to become more precarious with 
changes in timings, intensity or rainfall. Increasing incidence of extreme events may force people to migrate giving rise to 
conflicts over access to scarce resources. One important climate change would be on the vulnerable groups. Their situation 
is likely to deteriorate- situation becoming precarious, especially among women, children, elderly populations and 
disabled persons. Their special needs will become important and role of large scale safety-nets ensuring no one is left behind 
will become.

Situation in ASIA, South East Asia:
South Asia region is home to some of the world’s most vulnerable countries to climate change. In the past decade, half of the 
region’s population (700 million people) were affected by one or more climate-related disasters.  The World Bank has estimated 
that climate change could push 62 million South Asians into extreme poverty by 2030.  

It is important to note, Asia is particularly vulnerable to climate change due to a combination of:

i)  high reliance on climate-sensitive livelihoods, 

ii)  high incidence of poverty and food insecurity, and 

iii)  high population densities in vulnerable and areas highly exposed to climate-related hazards such as floods, cyclones 
and droughts, and 

iv)  long-term climate change such as gradual changes in monsoon patterns, glacier melt and sea-level rise.  In last one 
and half decade, the damage caused by natural hazards costed the region worth about $150 billion.

The rise in global temperature, change in monsoon and cyclone patterns in South Asia will affect the entire region and will 
result in slow down of its economic growth- with already the new challenges posed by slow-down and COVID-19.

In last few years, the region has seen notable increase in frequency of climate related disasters- and community is challenged- 
as before they recover from one disaster, another one strikes, reversing any progress made in terms of food and nutrition 
security or otherwise.

The early warning systems are important consideration which provides regional forecasts- while the countries get the 
information simultaneously- the response capacities of translating this information into action in the ground are 
varied. An approach for strengthening such capacities across the countries is important

May it be the cyclonic development in Bay of Bengal, Arabian sea or melting of glaciers in Hindukush region-will affect multiple 
countries in the region.
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i) Take Away and Key Messages:
i) Climate Changes is it is there to stay; it will continue to affect agriculture and food security and the poor and vulnerable 

will be impacted. Therefore, it must be part of the planning, policy and programme in the agriculture, food security 
and livelihood to have resilient programme and adapt to these situations.  

ii) Preparedness, Early Warning, Adaptation, food diversification and resilience building are key in agriculture and 
livelihood sectors development and scientific research and planning.  There is so much can be learned from the regional 
and global experiences.  

iii) Responses and Protecting the most vulnerable and the needy will be critical. 

iv) The regional approaches and strategies can bring multiple benefits. 
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Building Resilience in the Face of Climate and Other Change in 
the Hindu Kush Himalaya

David Molden 
International Centre for Integrated Mountain Development (ICIMOD)

The Hindu Kush Himalaya (HKH) region is home to rich cultures, high biodiversity, and is an important resource base for water, 
energy and food for the people of the mountains and the downstream plains.  The mountains are a source for 10 river basins, 
home to nearly 2 billion people, serving cities, industries, agriculture, and critical ecosystems. Eight countries share this critical 
resource: Afghanistan, Bangladesh, Bhutan, China, India, Myanmar, Nepal, and Pakistan.  Changes in mountain systems, will 
impact mountain communities, but also nations, and potentially the global community.

In spite of its importance, less than sufficient attention is given to mountain areas.  Policies made in far-away cities like Delhi, 
Beijing, or even Washington D. C. have impact on the mountains, but these rarely take into consideration of mountain needs.  
Investments in science and research have been inadequate to describe, analyze and inform policies, but this has been changing 
in recent years, and the HKH Assessment Report produced by hundreds of scientists, practitioners and policy makers brings 
recent information together for the mountains around policy relevant topics.  

The assessment report showed that the region is already a “hotspot” for obtaining the Sustainable Development Goals.  Poverty 
levels at 30% and are higher than country averages.  Malnutrition is quite high in mountains with an average of 50%.  Still 
about eighty percent of people have no access to clean fuel for cooking.  Over the last years, it is not surprising that there is 
high outmigration mostly of men, leaving women to take care of mountain communities and ecosystems.  On the positive side, 
mountain people have shown an innate resilience, and high adaptive capacity.  Gains were being made toward the SDGs, but 
unfortunately, these gains were reversed with the Covid-19 pandemic that will drive more people toward poverty and adequate 
nutrition will be a challenge. 

Mountain socio-ecological systems are changing rapidly from economic development, increased connectivity, migration, 
urbanization and environmental degradation.  In a more globalized world, change outside of the mountains sets an important 
context.  Interacting with these changes is climate change.  Understanding and development of policies for sustainable 
mountain development has to take into consideration of this complex web of changing dynamics.  

The HKH region is highly vulnerable to climate change with temperatures rising faster in the mountains than on the plain.  If the 
world could limit temperatures to 1.5 degrees, temperature rise in mountains would rise to around 2 degrees, and at present 
emission trends, the increase could go up above 5 degrees.  Glaciers provide a direct climate change signal and have been 
retreating and thinning, and analysis shows that we would lose 1/3 of our HKH glaciers by 2100 in a 1.5 degree world, and 2/3 
with present emission trends.  However, there are many more changes and impacts that will be experienced including changes 
in rainfall patterns, hydrologic systems, changes in the range of plants and animals including disease vectors, and changes 
in agricultural systems.  Moreover, these climate change impacts are exacerbated by local air pollution impacts which have a 
tendency to increase temperature and glacier and snow melt as well as decrease agricultural yield, in addition to their health 
impacts.

The changes in hydrologic regimes are being felt by mountain communities, and some are already losing their water source, 
or highly vulnerable to disasters like glacier lake outburst floods.  Moving downstream, communities in the mid-hills are 
increasingly reporting drying up springs and changing agricultural systems with more heat and erratic rainfall.  Hydrologic 
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regimes are changing and this will pose challenges to the densely populated plains, already at risk from increasing flood events.  
The demand for water is growing and meeting the demands will be challenging with a shift in hydrologic regimes.

Resilience building in the face of such changes will be critical to lessen the social and economic impacts of a range of changes.  
Resilience building will require the ability to absorb a range of shocks – from disasters to changing agricultural systems.  It will 
require the capacity to adapt systems to such changes.  Change can also be an important trigger for transformation which can 
ultimately build resilience mountain systems will change and transform.

Some examples of resilience building in the HKH include flood early warning systems at various scales. Community based flood 
early warning systems show promise to protect communities.  Similarly, regional early warning systems working across borders 
can avert large scale damage.  

Rural mountain communities, most dependent on agriculture, are highly vulnerable to climate and other changes.  One 
way to build resilience is to identify a range of alternative livelihood options co-creating resilient mountain solutions with 
communities. Different approaches include “climate smart” agricultural systems, and also systems that promote high valued 
and nutritious products, with a strong marketing link.  Eco-tourism, hit hard by Covid-19, is an opportunity for mountain people, 
and rebuilding tourism to be more sustainable will be an important option.  

Cooperation is needed at all scales from community, to national level, to the HKH region, and globally for resilient societies. In 
the HKH region, the cost of non-cooperation between countries is already to high – with disasters striking across borders, trade 
and cultural and scientific exchange at sub-optimal levels, and the potential for conflict.  ICIMOD plays a special role working 
across countries, and we find there is a tremendous desire for cooperation – in the areas of science, ecosystem management, 
disasters, and more.  ICIMOD works between countries to promote more science based dialogue and solution development, 
which will go a long way to build resilience. 
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Environmental Sustainability Requires 
Pragmatic Environmental Ethics

Gopi Upreti
Manteck International Corporation, USA 

Environmental destruction and degradation that have occurred in the planet Earth can be attributed largely to the current 
neo-liberal economic development paradigm that considers Nature as simply the resource to be extracted and processed for 
human consumption. This paradigm does not consider the values of life support-services, goods and material inputs of the 
natural ecosystem in the economic valuation system and, therefore, maintaining a healthy and productive natural ecosystem 
becomes simply outside its analytical framework. It is fundamentally important to understand how our values are determined 
and shaped by the dominant paradigm within the framework of which, we perceive and interpret the worldly phenomena 
around us. The most important question that needs to be embedded into any development model or framework is the question 
of values. If the assumptions of the current economic development model are not restructured and the ecological facts and 
values are not integrated into the economic development model, humanity will inevitably face existential crisis on the planet 
Earth. In this regard, development ethics certainly has an important role in critiquing, reshaping and reforming the dominant 
development paradigm to integrate ecosystem values and facts into its analytical framework.  

Economists consider only the tangible benefits, the commodity values determined by market forces, and consequently overlook 
the ecological values of the life-support services and processes provided by the diverse biotic community in the ecosystem 
even though the planetary ecosystem is the source of  all the material inputs, processes and services for the production of man-
made goods and services. The life support-services and material input processes of the natural ecosystem must be considered 
the part of the economic production and valuation system.  Entire ecosystems should be valued for the processes, goods and 
the services they produce. The fact that the health of socio-economic system which encompasses human happiness and well-
being is intricately interlinked and connected with the health of ecological system makes it clear that humanity’s policies and 
valuation approach must consider the ecological laws, processes and the values of protecting and maintaining the health of the 
ecological systems.

It is argued here that ecosystem health should be the central concern of any policy and management strategy to guide ecologically 
understood environmental management and all public values such as human health, economic, aesthetic and moral should 
depend on protecting the processes that maintain the health of ecological systems on which depend the well-being of human 
being. Therefore, environmental protection, conservation and its sustainable uses must become the centerpiece axis of the 
modern development endeavor which requires an ethical value based development approach that can reconcile satisfaction of 
basic human needs with nature conservation and help humanity to live within planetary means. 

The scientific epistemology that embodies ecological principle of diversity, ecosystem resilience and interconnectedness, self-
organizing complexity and life sustaining environmental services provides the basis for building social and environmental 
sustainability. This necessitates the need for the integration of environmental ethics into the development framework and the 
guiding principle for human behavioral conduct. The professional conservationists argue for the efficient long-term utilization 
of natural resources and recognize only the instrumental values whereas eco-centrists argue for the preservation of intrinsic 
values inherent in nature. It is argued in this paper that there is a need for a pragmatic ethical paradigm that can integrate both 
the instrumental and intrinsic values in nature and promote eco-civilization and lay the foundation of sustainable development. 
Recognizing our fundamental interconnectedness with other life forms, self-organizing complexity of the living system and the 
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interdependent nature of our existence, it behooves that development must be pursued with a pragmatic environmental ethics 
that recognizes both the instrumental and intrinsic values in nature. The functional integrity and resilience of the planetary 
ecosystem and the beauty of this shared and embodied existence of which humans are an important component in itself 
provides sufficient basis for intrinsic value. Human actions and behavior that tend to sustainably use, conserve and preserve such 
values (instrumental and intrinsic values) in nature should be considered not only ethical but also necessary for the existential 
survival and continuation of all life forms including Homo sapiens in the planet Earth. 

I propose an ethical framework called Ecosociocentrism that integrates both instrumental and intrinsic values from 
ecosphere (biosphere or planetary ecosystem) and sociosphere (sphere of human social, economic and cultural system). The 
term, ecosociocentrism has been derived by blending two related terms, ecocentrism (nature-centered system of values) and 
sociocentrism (social or human-centered system of values or anthropocentrism). Sociocentrism has been interchangeably used 
with anthropocentrism or humanocentrism. Ecosociocentrism integrates ecocentric and sociocentric (anthropocentric) values 
and recognizes intrinsic properties both in ecosphere and sociosphere. Ecosociocentrism claims to provide a pragmatic ethical 
framework for human behavioral conduct to live sustainably in good stewardship with planet Earth paving the way to the new 
era of eco-civilization.  

Key Words: Intrinsic and instrumental values, interconnectedness, resilience, dominant paradigm, environmental 
ethics, ecosystem health, ecosphere, sociosphere, ecosociocentrism
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Pace of human well-being in Nepal: Upholding the balance 
between environment and development

Mohan B. Dangi
California State University, Fresno, USA 

Using current literature and more than a two-decade-long educational training and capacity-building effort in Nepal, the 
author will discuss the importance to the ordinary citizen of economic development, preservation of the environment, emerging 
environmental challenges including waste management, and what is included in these topics. While the history of organized 
effort in environmental protection in Nepal may not be that long, its rapid development and implementation is noteworthy 
to mention. Nepal has made some significant progress in a few sectors and improvements in other segments, but the overall 
results have been mixed. In the 1950s, there were only a few kilometers of motorable roads in Kathmandu Valley and Tarai 
(plains) regions of Nepal. People had to cross the Indian border to travel between one Nepali town to another. In 1951, Nepal 
had 376 km of roads, life expectancy was 28 years, the literacy rate was at 2%, 321 primary schools in the country taught 
8,500 students, two colleges graduated 300 students, and the per capita income was $30 a year. In 2018, Nepal had 13,447.61 
km of blacktopped, graveled, and earthen roads, the life expectancy of Nepali was 70.5 years, the literacy rate was 67.91%, 
3,970,016 students were enrolled in 35,211 primary schools, 1,866,716 students attended 15,632 lower secondary schools, 
970,720 students attended 9,416 secondary schools, 370,824 students were enrolled in higher education, and per capita GDP 
was $1,033.91. While these figures lead to some optimism about the pace of development in Nepal, there are scores of reports 
and expressions of public sentiments that doubt the progress. Together with presentation of the observable progress in Nepal, 
the author will use his own experiences and discoveries from his research and education, and professional pursuits in Nepal 
and the U.S. to identify methods and measures to explain the progress in human development that has occurred in Nepal. The 
relationship of this progress to environment and national and international policies will be discussed. The author also will talk 
about domestic efforts through various national plans and highlight the function of the international community as Nepal 
strives to meet the Sustainable Development Goals (SDGs) 2030. While the paper will briefly lay out Nepal’s attempts to tackle 
17 SDGs and the efficacy of long-term plans in Nepal, it will emphasize policy recommendations in waste management in the 
country.
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Sustainable Environment in the Context of Nepal 
Krishna Prasad Oli 
National Planning Commission, Nepal 

Over the past 4 and half decades we have been talking about the sustainability of our environment. In the contemporary world 
it is not just limited to talks time and again, it has to stay at the heart of every beings to safeguard the future of humanity and 
generation. It is important to understand how critical it is that all of us learn how to live our lives in a way that cares for our 
community and the environment we all share at local national regional and global level. We have been talking about nature 
based solutions but what we have to clearly envision is what have we done in protecting and restoring our environment? How 
much dedicated resource and manpower is allocated by the government, private sectors and Nepali diaspora to address the 
solutions which is right in front of us.  

Over the past two decades, many countries have prepared their national action agendas for sustainable environment and 
development and are continuing their economic activity business as usual way.  For example, assessment of biological resources 
including agro biodiversity, what is its current state and how it will contributes to food and agriculture, including components of 
biodiversity that support food and agricultural production by providing services such as pollination, pest control, soil formation 
and maintenance, carbon sequestration, purification and regulation of water supplies, reduction of disasters threats, and the 
provision of habitat for other beneficial species. Atmospheric scientists have measured the accumulation of key elements that 
have negative impacts on climate change and ongoing negative impacts ranging from specific location to larger global scale 
and temperature rise. Despite all these efforts, the mounting evidences suggests that the environment is under severe threats 
including all the components of biodiversity, water resources and others. There seems to be an urgent need in changing the 
human consumption pattern from fossil fuel based energy system to clean and green energy mechanism. Acknowledgement of 
this has been made in various international policy agenda with the promulgation of UNFCC and its Parish agreement, sustainable 
development goals among others. Despite all this, human greed has superseded all those efforts so far and there seems to be a  
danger in that the sustainable goals might be buried into the deep hole of modern highly consumerist economic frame work. 

In this context what have we been doing in case of Nepal? Our constitution of 2015, inter alia, address all the goals and 
components of SDG and protecting the environment in its core. In order to implement the constitution, various legal provision 
have been made and amended including environment protection, biodiversity conservation and sustainable use, land 
protection from degradation and water resources conservation and use. We have chartered SDG road maps with indicators well 
identified and estimate has been made  One of our objective in 15th five year plan is to increase the use of hydro  and other 
alternative clean energy resources to ensure the energy sustainability and gradually reducing emission and cutting down the 
use of fossil fuel. Similarly the agriculture sector will be transformed towards sustainable expert oriented, competitive where 
adaptation to climate change is given in its core. Augmenting soil fertility with emphasis on bio fertilizer resources, judicious 
use of pesticides in vegetable production system(vegetable farmers use to apply 85 % of total shipment of pesticide in 2015) 
and use of natural pesticide is promoted, identification various crop genetic resources including draught and disease resistant 
varieties and establishing community agriculture knowledge centers at the local level.   

Nepal is rich is biodiversity, but its richness has not been harnessed sustainably. Within the small country we have over 118 
ecosystems, over 11000 plant species and over 11000 animal species so far identified. For the biodiversity conservation at its 
core we have allocated 20 protected areas, 10 Ramser sites, 11 botanical gardens and over 22000 community forests user groups 
are engaged in the management of forests along with the government institutions. In addition over 10000 other community 
forests and private forests groups have managed the protection of green natural resource and environment in within almost 



152Nd NrN Global
Knowledge Convention

45 % of the land in Nepal. However in recent years there is perverse challenges on this environment from development of 
infrastructure, urbanization and migration of people. Our main objective in this sector is to sustainably augment the productivity 
of this resources with a view to enhance the environmental services and promoting nature based tourism. 

Nepal is facing challenges due to global warming. With the average increase of Temperature 0.06 degree Celsius per decade, 
Nepal Himalaya has been highly vulnerable to climate change impacts particularly to biodiversity and water resources 
environment. The Central Himalayas which lies in Nepal and Tibetan plateau shows a sharp warming trend of approximately 
0.04 to 0.09 per year and 0.03 to 0.07 per year respectively. Consequently, the number of glacial lakes are increasing creating 
extra concerns due to possibility of GLOF. Already 4 High altitude lakes are raising concerns in Nepal and more are appearing. Too 
much and too little water will be the pressing in future. Due to temperature rise and erratic rainfall and draught, drying of water 
resources and immense flooding, high rate of runoff are the major Impacts. In future our ROR based energy generation system 
will have perverse impacts due to temperature rise. Similarly, vehicular and industrial pollution has made city areas almost 
inhospitable. Thus, the present government has brought policies to curve such issues through massive agroforestry plantation 
greening of urban areas and use of clean energy driven vehicles, cooking and irrigation, water purification schemes. Although 
the contribution of Nepal in global GHG emission is miniscule, we are now party to UNFCC and we therefore have the obligation 
to abide. In this context the Nepali diaspora outside the country can bring immense benefits from their knowledge, technical 
knowhow and investment to make a sustained and environmentally robust country where we can live in Harmony with Nature.  

Key tasks now include are addressing the drivers of environmental deterioration, forces behind unsustainability, strengthening 
the recently constituted federated governance institutions in effective resources management measures and increasing 
the uptake of management practices that promote the contributions to Natural environment  to evolve into a sustainable 
environmental system.
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Spring Water Sources Assessment And Forest Area Coverage 
Dynamics in Roshi and Melamchi Water 

Santosh Chaudhary1, Govinda Baniya2, Kumud Raj Kafle1, Suman Shrestha1, Ek Raj Sigdel3, 2Rajiv 
Giri, and Bim Prasad Shrestha1, 
1Kathmandu University, Dhulikhel, Kavre
2G.R. Design and Builders Pvt. Ltd. Lalitpur
3World Wide Fund (WWF), Baluwatar, Nepal

+Spring water sources assessment and forest area coverage dynamics were carried out in wards of Dhulikhel and Melamchi 
Municipality which lies in the Melamchi and Roshi watersheds. For this study, eight wards in Dhulikhel Municipality and four 
wards in Melamchi Municipality were chosen. For the purpose of forest mapping in Melamchi and Roshi watershed, satellite 
data (Landsat 8) was used. With the help visual interpretation of the satellite data, GIS and using supervised classification, forest 
and other land features were separated.

It was found that most of the water sources were located in Ward No. 9 and 10 of Dhulikhel Municipality. The spring types are 
depression, fractured and contact and occupied by 51.55%, 22.24%, 19.21% respectively with variation in area of recharge 
watersheds. The spring outlets are made of 22 spring boxes and 4 wells in Ward No. 9 whereas 15 spring boxes and 10 wells in 
ward No. 10. In case of Melamchi Municipality, the spring types are depression, fractured and contact and occupied by 14.22%, 
22.34%, 28.44% respectively with variation in area of recharge watersheds. Amongst these, ward No. 6 is rich in water sources in 
comparison to other wards which were selected for study. There were total 39 spring water sources out of which 12 spring boxes 
were found as outlets. Similarly, forest land has occupied 45% in Melamchi 50% in Roshi watersheds. The trend of decreasing 
forest area has been identified after comparison of data with LULC prepared by ICIMOD in 2010.

Land cover on the study areas have been continuously changing due to natural and anthropogenic activities. The influence of 
existing geology and hydro-meteorological condition is important. On other hand, the natural water sources as groundwater 
resources can be preserved by the study of spring water sources and forest mapping. Preparing its database will be the helpful 
for the sustainable management in spring recharge watershed and for efficient uses of these spring water in local community. 
Hence, the proper management of forest area especially on recharge watershed area of respective spring is required in the 
coming days to preserve the groundwater resources.
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Asta-Ja for Sustainable Environment and Prosperity
Durga D. Poudel
Asta-Ja USA

Twelve years ago, I founded a groundbreaking Asta-Ja Framework for sustainable environment     and socio-economic 
transformation of Nepal. Asta-Ja Framework includes eight “Ja”, Nepali letter “Ja” [Jal (water), Jamin (land), Jungle (forest), 
Jadibuti (medicinal and aromatic plants), Janashakti (manpower), Janawar, (animals), Jarajuri (crop plants), and Jalabayu 
(climate)] and eight principles (community awareness, capacity-building, policy decision making, interrelationships and 
linkages, comprehensive assessment, sustainable technologies and practices; institutions, trade, and governance; and 
sustainable community development and socio-economic transformation. Based on Asta-Ja Framework and Nepal’s current 
socio-economic and environmental challenges, Nepal Vision 2040 has been published, which demands, strengthening of 
National Planning Commission for highly integrated, comprehensive, and long-term planning and development. Nepal Vision 
2040 identifies nine themes for development. These themes are: 1) food self-sufficiency, 2) reliance on renewable resource 
energy, 3) thirty million tourists annually, 4) export of organic foods, medicinal and aromatic plants, and other products, 
5) corruption control, 6) infrastructural development, 7) community resiliency, 8) social services, and   9) Asta-Ja resource 
conservation, utilization and development.

The Asta-Ja Framework complements heavily to the recent United Nation’s global Sustainable Development Goals (SDGs), 
declared at the UN’s New York Convention on September 25-27, 2015. The 17 SDGs are: 1) End poverty in all forms, 2) End 
hunger, achieve food security and improved nutrition and promote sustainable agriculture, 3) Ensure healthy lives and promote 
well-being for all, 4) Ensure inclusive and equitable quality education and promote lifelong learning opportunities for all, 5) 
Achieve gender equality and empower all women and girls, 6) Ensure availability and sustainable management of water and 
sanitation for all, 7) Ensure access to affordable, reliable, sustainable and modern energy for all, 8) Promote sustained, inclusive 
and sustainable economic growth, full and productive employment and decent work for all, 9) Build resilient infrastructure, 
promote inclusive and sustainable industrialization and foster innovation, 9) Reduce inequality within and among countries, 
11) Make cities and human settlements inclusive, safe, resilient and sustainable, 12) Ensure sustainable consumption and 
production patterns, 13) Take urgent action to combat climate change and its impacts, 14) Conserve and sustainably use the 
oceans, seas, and marine resources for sustainable development, 15) Protect, restore, and promote sustainable use of terrestrial 
ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity 
loss, 16) Promote peaceful and inclusive societies for sustainable development, provide access to justice for all and build 
effective, accountable and inclusive institutions at all levels, and 17) Strengthen the means of implementation and revitalize 
global partnership for sustainable development. While Goal 1 through 8, 12, 13, 15, and 16 directly relate to Asta-Ja Framework’s 
principle 8 (sustainable community development and socio-economic transformation) and principle 6 (sustainable technologies 
and practices), Goal 9 and 11 relate to principle 2 (community capacity-building) and Goal 10 and 17 relate to principle 7 
(institutions, trade and governance). Therefore, it is prudent for the Government of Nepal in adopting Asta-Ja Framework as its 
developmental platform and working closely with UN agencies for next 15 years on sustainable development of Nepal.
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Environmental Management and 
Climate Change Vulnerability - in Nepal

Medani P Bhandari
Akamai University, USA; Sumy State University, Ukraine

In recent decades climate change vulnerability is highly discussed domain because of its alarming threat to human as well as to all 
living being’s survival system. Conceptually, Vulnerability is “the degree to which a system is susceptible to, or unable to cope with, 
adverse effects of climate change, including climate variability and extremes. Vulnerability is a function of the character, magnitude, 
and rate of climate variation to which a system is exposed, its sensitivity, and its adaptive capacity” (IPCC, 2001:995; IPCC 2018). 
In Nepal, there is no proper set up of institutional architecture to address the climate change induced problems and address the 
vulnerability. There is still need of illuminating environment conservation theory and practice which will enable human to think the 
world is our house and all living beings are our relatives and neighbors “Bashudhaiva Kutumbakkam” (Bhandari 2018).

Precious Plastic: A Small-scale Recycling of Plastic Technology
Amod Karmacharya
Clean up Nepal

The issue of plastic and non-recyclable wrappers has been one of the key challenges faced by cities in developing countries to manage 
municipal solid waste management. Kathmandu alone uses around 4,700,000 to 4,800,000 plastic bags daily. In Nepal, 16% per cent of 
urban waste is plastic, which is 2.7 tons of daily plastic garbage production (Molden et al., 2018; Johannessen, 2018).

Due to the quality requirement  and the subsequent high costs of recycling. At the current scenario, soft plastic does not 
have commercial value on the market and, therefore either are not collected for recycle  purpose or are non-recyclable. 
The management of such plastic requires massive investments and access to technologies leading to rationalize decision: if it is 
not profitable, it is not worth recycling at all.

Precious Plastic initiative is a small-scale, user-friendly model that allows anyone, regardless of their experience, to start a 
workspace that recycles plastics and transforms them into different products. The initiative itself is an open-source platform, 
however, due to the variation and diversity in the chemical composition of the plastic in Nepal, Clean up Nepal evaluate the 
feasibility of using Precious Plastic compression technique for processing the currently not-recycled plastic waste in Nepal and 
gathered and build the equipment allowing to process this waste fraction and to convert it into a new product.

The two-phase research conducted by Clean up Nepal provides a comprehensive contextual knowledge to executive a small-
scale plastic recycling unit in Nepal. The research resulted in finding that will help to recycle soft plastic available in Nepali 
market and the protocol required to recycle them.  Ultimately, fulfiling Precious Plastic global goal to socially revalorize plastic 
to eliminate its waste altogether, reducing the demand on virgin plastic and closing its materials loop by providing localized 
plastic recycling technologies and knowledge.

Link to YouTube videos
Promo video: http://tiny.cc/PromoPrecious
Instructional video: http://tiny.cc/InstructPrecious
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Understanding Air Pollution in Kathmandu
Kabindra Shakya1, Richard Peltier2 and Purusotam L. Shrestha3

1Department of Geography & the Environment, Villanova University, PA, USA
2Department of Environmental Health Science, University of Massachusetts, Amherst, MA, USA
3CEO GeoMinMet Consultant, Inc

Air pollutants and specifically particulate pollution are a serious concern to the residents of Kathmandu Valley. Previous 
studies have shown that particulate matter (PM) concentrations vary widely across the city and vary seasonally. As the PM 
concentrations often exceed the World Health Organization's air quality guideline, illnesses related to high PM exposure are 
expected to be increasing in the region. Since vehicular emission sources are one of the major air pollution sources in the valley, 
higher PM exposures are expected for the residents living nearby busy roads. Indoor exposures of such residents may also be 
very high. Citizen science using inexpensive sensors and community involvement using local organizations such as schools 
may bring greater awareness of air quality issues. Effective education, community awareness, and behavioral changes across 
the community will be critical to successfully manage and implement a sustainable management system for air quality issues 
and reduce the exposure level for the residents in Kathmandu Valley. We will review the state of PM exposure for near roadway 
residents, and discuss examples of community education projects and preventive measures.

Keywords: Particulate Matter; Roadside exposure, indoor air, outdoor air, health effects.

Strategic Policies for Managing Land Resources to Address Social, 
Economic and Environmental Problems in Mountain Areas of Nepal

Bhubaneswor Dhakal
University of Otago, Christchurch, New Zealan

Nepal has increasingly used its common property land resources with extreme nature-based approaches for environmental 
conservation. Instead of scientific management of land resources to increase productivity, the government with the advice 
and support of international agencies has increased more land areas in the name of endangered wild animal conservation year 
by year.  The extreme land use measures broke-down farm-forest integrated production systems with upper-mountain and 
lower-mountain resource flows that local communities practiced to adapt in topographically and climatically harsh mountain 
regions of Nepal. Current land resource management has increased food insecurity, agrobiodiversity loss, economic hardship 
and social problems especially in mountain regions and affected most to the indigenous ethnic communities. It has resulted in 
high migration and social fragmentation of millenniums old pristine indigenous ethnic communities whose livelihood activities 
had enriched and conserved mountain biodiversity. The population of most tribes have now declined nationally. The pandemic 
of covid-19 has exacerbated their livelihood conditions. Nepal’s imported food dependency especially from India is escalated. 
Non-cooperative behavior demonstrated by the country during the post-2015 earthquake crisis and covid19 indicates that 
Nepali people will suffer critically from food shortage during politically hostile years. The poor and especially the indigenous 
people of high hill areas are likely to suffer more seriously in adverse time. This presentation demonstrates some land resource 
management models which can increase agrobiodiversity, food production and local economies in mountain areas and ease 
coexistence of human and wild animals in the same landscape. 
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Impact of Urban Transportation on Air Quality 
(A Case study of Kathmandu valley)

Hemant Tiwari
Safe & Sustainable Travel Nepal (SSTN)

The registration of vehicles increased 33-fold in the last 3 decades and 3 fold in the last decade in the Bagmati zone (DoTM, 2018). 
Among which around 70% ply within Kathmandu valley. The study revealed daily 3,438,393 trips were made in Kathmandu 
valley per day in 2011 (MoPIT, 2011) and it is estimated to rise to about 5456 thousand trips per day in 2022. More than 79% 
of the registered vehicles in the Bagmati zone are motorized 2-Wheelers. Despite this rapid rise, the modal share of the public 
vehicles had remained the same between 1991 and 2011 and is even assumed to reduce by 3.5% till 2021. The situation is likely 
to worsen after the Covid-19 pandemic due to peopleâ€™s consciousness to keep distant from other and public transport in 
Kathmandu is crowded. With the use of low-quality fuel, low standard public transport vehicles, the extend of PM10 is found 
severe even inside public transport means. Thus, with this unmanaged urbanization and unprecedented growth of vehicular 
population, the air quality of Kathmandu Valley has been a matter of grave concern.

Past research revealed that vehicles contribute about 60% air pollutants to the environment of Kathmandu, among which 
65% being contributed by old vehicles. (Shovakar Dhakal, 2006). It is concluded that the extent of emission through gaseous 
pollutants had a significant negative correlation with traffic speed suggesting that traffic congestion will cause higher emission. 
(Dhital, 2014). With congestion being the major transportation problem, air pollution is getting worst. 6464.90 human capital 
hour had been lost in 4 hours of morning and evening peak along the Maitighar â€“ Tinkune section of 3km due to bottleneck. 
(Amit, 2017). Air quality is getting worst in the last decade, particularly the quantity of particulate matter has been found on 
the higher side at the location of heavy traffic volume. This strongly justifies the need for proper study on the impact of the 
prevailing transportation system on air pollution. The government had taken some initiatives to mainstream the work towards 
the reduction of emission level due to transport, but still strong institutional setup and proper supporting policy are what is 
missing to date.

This study will analyses the present scenario of energy consumption and emission of air pollutants and carbon dioxide (CO2) 
in the Kathmandu Valley associated with urban transportation. It also includes trend analysis and future scenarios to identify 
plausible, integrated, and sustainable mitigation measures which could include change of vehicle technology to a modal shift 
towards clean transport means along with walking and cycling. The recommendation helps to reduce the level of environmental 
impact associated with the transportation system of the Kathmandu valley and help to enhance environmentally sustainable 
transportation systems.
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Establishing a Biomass Pellet factory: 
a Clean Energy Solution for Nepal 

Basanta Gautam 
Arbonaut Ltd., Finland 

Nepal is one of the most vulnerable countries in terms of climate risk. The concept aims at reducing greenhouse gas emissions 
of Nepal and creating employment, revenues, good health, well-being and foster gender equality in the local communities in 
Sarlahi and Mahottari districts of Nepal. We will establish a biomass pellet factory, which will produce 20000 tons of pellets 
annually from renewable biomass. The biomass will be collected from forest under-story bushes and grasses and waste by-
products of agriculture, sawmills, sugar and ply factories. A start-of-the-art technology (e.g LiDAR, Light Detection and Ranging) 
will be used to map available raw materials. Only 50% of the available raw materials will be collected to produce pellets leaving 
remaining 50% on the ground for nutrient cycling, biodiversity and local livelihood. The produced pellets will replace use of coal 
from industries and firewood from big kitchens and households in Nepal. Coal represents 4% of the energy use in Nepal whereas 
firewood represents over 70%. The concept tests a new and clean energy type in Nepal, which is in line with national bio-energy 
policy, and has a large replication potential. The concept mitigates the climate change by replacing use of fossil fuel energy by 
biomass energy. The project contributes to the emissions reduction aspiration of Nepal in line with the Nationally Determined 
Contributions (NDC), by removing the highly flammable biomass from the forests and using advanced forest fire management 
system. The proposed biomass pellet industry is expected to become a viable business after 3 years – also for local people, who 
will have an opportunity to get 10% equity share of the industry and employment opportunity (around 200 local people are 
expected to be employed by the factory). 

This project is being implemented by Arbonaut Ltd. in Finland (Lead) in collaboration with Bakas Renewable Energy in Nepal. 
The project is funded with a Nordic Climate Facility Grant financed by the Nordic Development Fund.


