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Mainstreaming climate change adaptation into sectoral 
policies in Nepal: A review

Pashupati Nepal
Central Department of Geography, Tribhuvan University, Kathmandu, Nepal

Email: nepalpashupati@yahoo.com

Abstract
Nepalese people have experienced climate variability for a long time and the 
mitigation and adaptation responses they have made to reduce the effect of 
climate variability are not new phenomena for Nepal. However, mainstreaming 
climate change issues into sectoral policies from the government can be seen as 
recent activities in Nepal. Nepal has contributed negligible amount of emissions 
of Greenhouse Gases (GHGs) of global greenhouse gas, it is the fourth most 
vulnerable country in the world. In this context, this paper aims to review climate 
change adaptation policies in terms of sectoral integration. This paper has adopted 
text-mining method for information retrieval and knowledge mining and followed 
step-by-step approach to undertake review of policies. It concludes that National 
Adaptation Programme of Action (NAPA) in 2010 can be a milestone in sectoral 
adaptation of climate change issue largely because it has provided the national 
framework for sectoral adaptation to climate change. However, NAPA ignores 
the importance of structural and institutional reforms needed for mainstreaming 
climate change adaptation into sectoral agencies. Climate change Policy, 2011, 
Local Adaptation Plan of Action (LAPA) 2011, Constitution of Nepal, 2015, 
Local Government Operation Act (LGOA) 2017, Disaster Risk Reduction and 
Management Act, 2017 and National REDD+ Strategy, 2018 are other prominent 
legislative and policy frameworks that have significant contribution in sectoral 
integration of climate change adaptation issues. However, lack of climate change 
act in order to implement fully these policies into practice for its implementation 
can be a major obstacle to achieve the goal. In this context, strong legislative 
foundation with effective institutional mechanism among different sectors will be 
very crucial to capture the spirit of new Federal Constitution of Nepal. 

DOI: http://dx.doi.org/10.3126/gjn.v12i1.23412
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Introduction
Mainstreaming climate change is the iterative process that integrates climate change 
adaptation into policy making at national, sectoral, and subnational levels (UNDP-
UNEP, 2011; Regmi and Shrestha, 2018; Regmi and Bhandari, 2013). It focuses on 
integrating climate change adaptation into the policy formulation process such as 
national development plans or sectoral initiatives based on country-specific evidence. 
The integration of climate change issue into sectoral policies have got top priority 
among the international and national scholars particularly after the Fifth Assessment 
Report of the Intergovernmental Panel on Climate Change (2014) which confirmed that 
each of the last three decades has been successively warmer at the Earth’s surface than 
any preceding decade since 1850. The period from 1983 to 2012 was likely the warmest 
30-year period of the last 1400 years in the Northern Hemisphere (IPCC, 2014). The 
growing likelihood of a more than 2°C warmer world requires better adaptation policy 
(Di Gregorio et al., 2017) to reduce the current and future effects of climate change. 
Moreover, IPCC (2014) noted that the longer we wait to take action, the more it will 
cost and the greater the technological, economic, social and institutional challenges we 
will face. 

The issue of adapting to climate change and variability is not new because people and 
communities have lived with climate variability for a long time. They have developed 
management decisions to cope with it (Berrang-Ford, James, Ford, and Peterson, 2011). 
However, the adaptation strategies adopted may not be sufficient to address the issue 
of climate change (Levine, Ludi and Jones, 2011). There are two ways to response to 
climate change; one is adaptation and other being mitigation (IPCC, 2001a; UNISDR, 
UNDP, 2012). Mitigation is an anthropogenic intervention to reduce the sources or 
enhance the sinks of greenhouse gases whereas, adaptation is an adjustment in natural 
or human systems in response to actual or expected climatic stimuli or their effects, 
which moderates harm or exploits beneficial opportunities (IPCC, 2001a). Mitigation 
and adaptation represent two complementary aspects of climate change, which need to 
be addressed through a holistic approach (Dewulf, 2013). The urgency associated with 
adaptation is how it can be facilitated, supported, planned and sustained (Nkiaka and 
Lovett, 2018). It is widely acknowledged that policies need to provide a supportive 
environment in planning and executing adaptation interventions to climate change 
(Berman et al., 2015; Zougmoré et al., 2016) because adaptation is also the idea of 
incorporating future climate risk into policy making and practices (MoEST, 2012). 
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The trend analysis of maximum temperature in Nepal carried out by Shrestha, Wake, 
Dibb, and Mayewski (1999) and Baidya, Shrestha and Sheikh (2008) found that the 
average annual warming between 1971 and 1994 was 0.06°C/year. The warming in 
the maximum temperature is found to be more pronounced in the high altitude regions. 
The General Circulation Models scenario shows that the mean annual temperature to 
increase by an average of 1.20C by 2030, 1.70C by 2050 and 30C by 2100 compared to 
a pre-2000 baseline (MoE, 2010). The days and nights are likely to be become warmer 
in the days to come than in the past (MoE, 2010). Nepal has contributed negligible 
amount of emissions of Greenhouse Gases (GHGs) of 0.027% of global greenhouse gas 
emission (MoPE, 2016) but is the fourth most vulnerable country in the world due to the 
effects of climate change (MoSTE, 2015) due to increasing temperature and change in 
precipitation patterns in different sectors including agriculture, forest, water resources 
and disaster (MoPE, 2016). The Economic Impact Assessment of Climate Change 
in Key Sectors (2013) has estimated that the current climate variability and extreme 
events has costs equivalent to 1.5 to 2 percent of current GDP (approximately $ 270 to 
360 million a year) and much higher in extreme years (MoSTE, 2013). The emerging 
climate status of Nepal demands integration of climate change adaptation into various 
sectoral policies/plans and programs so that people can adapt to the changing situation 
(NPC, 2011).

In response to the climate change, Nepal has made several commitments at the 
International and Regional level. Nepal signed the UN Convention Framework on 
Climate Change (UNFCCC) on 12 June 1992 during the Rio Earth Summit and ratified 
it on 2 May 1994. This Convention came into force in Nepal on 31 July 1994 (MoPE, 
2004). The Convention is complemented by the Kyoto Protocol and entered into force 
on December 2005 under the UNFCCC (MoEST, 2012). On 12 December, 2015, 
Conference of Parties (COP-supreme body of the UNFCCC) to the UNFCCC agreed to 
a historic climate change agreement called the "Paris Agreement” (PA). Nepal as a party 
to the convention has signed the agreement on April 22, 2016 in New York and ratified 
international treaty by the parliament and entered into force on 4 November, 2016. Paris 
Agreement (COP 21, 2016) recognized adaptation as a global challenge, and focused 
to promote national actions and adaptation planning including NAP formulation and 
implementation, and strengthening institutional arrangement. As a party to the UNFCCC, 
Nepal has participated in the COP 22 which was held in Bab Ighli, Marrakech, Morocco 
from 7 to 18 November 2016 (MoPE, 2016). At regional level, South Asian Association 
for Regional Cooperation (SAARC) Environment Minister’s Dhaka Declaration on 
Climate Change (Dhaka, 3 July 2008) agreed for adaptation of climate change to protect 
the lives and livelihood of people for food, water and energy securities (SAARC, 2008). 
In the same line, Thimpu Statement on Climate Change (Thimpu, 28-29 April 2010) 

Pashupati Nepal / The Geographical Journal of Nepal Vol. 12: 1-24, 2019 



 4 

agreed to establish an Inter-governmental Expert Group on Climate Change to develop 
clear policy direction and guidance for regional cooperation and establish institutional 
linkages among national institutions for climate change issues (SAARC, 2010).

In response to initiatives in regional and international level, Nepal is making robust 
efforts to address climate change through policy formulation, institutional arrangements 
and strengthening, program development and implementation (MoPE, 2016). In 1992, 
with the birth of an international treaty, the United Nations Framework Convention on 
Climate Change (UNFCCC), national governments had urged to put in place manifold 
strategies to limit the average global temperature increase and curb the unavoidable 
impacts (UN, 1992). In order to respond the climate change impacts, many governments 
have developed adaptation policies and plans at various levels and integrated into broader 
development plans and agenda (IPCC, 2014). Nepal has also developed and submitted 
National Adaptation Programme of Action (NAPA) to the United Nations Framework 
Convention on Climate Change (UNFCCC) in 2010 with its national adaptation priorities 
to deal with such climatic risks and hazards (MoE, 2010). Furthermore, the Government 
of Nepal (GoN) has endorsed national climate change policy and National Framework 
of Local Adaptation Plan of Action (LAPA) in 2011 to implement the NAPA priorities 
(Regmi and Karki, 2010; GoN 2011; Regmi and Bhandari, 2012; Regmi, Star and Filho, 
2014). Realizing the need to move towards low carbon climate resilient development, 
Nepal has also endorsed National REDD+ strategy in 2018 to help regulate REDD+ 
initiatives in Nepal (MoFE, 2018). 

Only a few research works elicit how policy, legislation and institutional structure 
influences adaptation strategies in the context of climate change in Nepal. Much of 
the previous research works are concentrated either in adaptation measures or in 
policy intervention. For example, Adger, Hug, brown, Conway and Hulme (2003); 
Huq, Reid, Konate, Rahman, Sokona and Crick (2004); Ford and Pearce, (2010) have 
only highlighted the essentiality of adaptation measures to reduce the effect of climate 
change. Likewise, Osman-Elasha et al (2008), Saito (2013), Regmi and Star (2015) 
and Agrawala, Raksakulthai, van Aalst, Larsen, Smith & Reynolds (2003), Dessai 
and Hulme (2004), Vij, Moors, Ahmad, Uzzaman, Bhadwal, Biesbroek (2017) Pant & 
Gautam. (2013) and Ojha, Ghimire, Pain, Nightingale, Khatri and Dhungana (2016) 
only looked into the policy dimensions during mainstreaming climate change adaptation 
policies into various sectors. Agrawal (2010) and Bisaro, Roggero and Villamayor-
Tomas (2018) have focused on institutional aspect of climate change adaptation. In their 
respective studies, Maharjan and Maharjan (2017), Dhungana, Pain, Khatri, Gurung 
and Ojha (2013) and Mubaya and Mafongoya (2017) have highlighted the crucial role 
of climate policies and institutions in effective adaptation to climate change in Nepal. 
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Besides policy and institutional arrangements, the legislative framework is also an 
important element in mainstreaming climate change adaptation into sectoral policies. 
Therefore, this paper fills in the gaps in terms of understanding the policy, legislative 
frameworks and institutional adequacy in mainstreaming climate change adaptation into 
sectoral policies.

Methodological framework
This paper is based on desk review of documents related to climate change adaptation 
policies formulated by different sectors available in English and Nepali languages. The 
text-mining method has been used for the information retrieval and knowledge mining. 
It analyses the text according to text characters or sentence structure (Scherf, Epple and 
Werner, 2005; Regmi and Shrestha, 2018) in order to reduce the time taken to identify, 
categorize, and summarize relevant literature (Ananiadou, Rea, Okazaki and Thomas, 
2009; Thomas and Ananiadou, 2011).

While reviewing the mainstreaming of climate change adaptation policies, this paper 
focuses on four main sectors, such as agriculture, forest, water resource and disaster 
and has followed step by step approach to undertake review of their policies. At first, 
soft copy of policy documents was collected from the systematic web search (Viz, 
Biesbroek, Groot and Termeer, 2018) of various Ministries and Departments and Nepal 
Law Commission. The hardcopy of the policy documents was collected from the 
concerned sectoral ministries such as the Ministry of Agriculture, Ministry of Forest 
and Environment, Ministry of Energy, Water Resources and Irrigation and Ministry of 
Home Affairs. In addition, as the Ministry of Forest and Environment undertakes the 
key responsibility to formulate and implement climate change policies, its all climate 
related documents so far available have been reviewed. Furthermore, the documents 
both in soft copy and hardcopy related to climate change from the National Planning 
Commission, the apex body of the policy guidance in Nepal, were also collected and 
reviewed. Secondly, the documents related to climate change policies have been grouped 
into three broad categories, such as regulatory frameworks, policies/plans and programs, 
and institutional structures (roles and linkages). Thirdly, the documents related to 
regulatory frameworks and policies/plans have been analyzed in terms of mitigation and 
adaptation responses. Fourthly, the documents on climate change adaptation policies 
have been analyzed by major four potential impact sectors of climate change, such as 
agriculture, water resources, forest and disaster. Additionally, adaptation policies were 
also analyzed in terms of vertical policy coherence i.e. “coherence between different 
levels of government” (Geerlings and Stead 2003), such as national/federal, provincial 
and local level. Finally, based on the content analysis of policy documents, gaps and 
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constraints in mainstreaming climate change adaptation into sectoral policies were 
identified (Figure 1).

Figure 1: Methodological framework

Results and discussion 
Mainstreaming climate change adaptation into national and sectoral legislative 
frameworks

This section assesses the climate change adaptation issues based on the existing national 
and sectoral legal documents. The Water Resource Act (1992) emphasizes to minimize 
adverse effect on environment by way of soil erosion, flood, and landslide or similar 
other causes (HMG, 1992). The Forest Act, 1993 aims to manage forest resources in 
Nepal from the perspective of disaster management (HMG, 1993). The Environment 
Protection Act, 1996 and its Rules, 1997 has made provision of Environmental Impact 
Assessment (EIA) before starting development activities (HMG, 1997). The Constitution 
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of Nepal, 2015 provides the right regarding clean environment stating ‘each person 
shall have the right to live in a healthy and clean environment’. It has mandated different 
responsibilities to different tiers of the government regarding the water resource 
management. For example, the federal government is mandated to conserve water 
resources and develop policy and standards for multi water uses, while the provincial 
governments are mandated to manage water resources within their provincial jurisdiction 
and the local governments are mandated to manage the drinking water and watershed 
management and protection of watersheds, wildlife, mines and minerals under their 
jurisdictions. The constitution has also mandated the provinces to pursue the policies 
of making a sustainable use of biodiversity through the conservation and management 
of forests, minimize or stop negative effects on environment and minimize the risks 
of natural disasters (GoN, 2015). The Disaster Risk Reduction and Management Act 
promulgated in 2017 has categorized the disasters for the first time into two groups: 
natural and human induced. It defines the climate change related disaster as natural 
disaster. It provides detailed action plan for different levels of government to execute 
the disaster management plan (MoLJPA, 2017). The Local Government Operation Act 
(LGOA) 2017 recognizes that local people and local bodies are the most appropriate 
points of entry to meet the climate change adaptation needs at the local level. It also 
authorizes to undertake carbon reduction and environment friendly development with 
respect to climate change by local bodies (MoLJPA, 2017). 

Mainstreaming of climate change adaptation into sectoral policies/plans and 
strategies

Different sectoral policies/plans and strategies are found to be designed for the 
mainstreaming climate change adaptation into sectoral policies. The Ninth Plan (1997-
2002) focused on the application of new information technology for preventive and 
protective measures at the time of natural disasters such as flood (NPC, 1997). The 
National Conservation Strategy (NCS), 1998 has adopted the objectives to ensure the 
sustainable use of land and renewable resources, preserve the biological diversity, and; 
maintain essential ecosystems (NPC/IUCN, 2013). The Nepal Biodiversity Strategy, 
2002 sets objectives for the protection of biological diversity in Nepal and identifies 
Government policy on natural resources and their diversity. This strategy highlights 
climate-related risks, such as flooding, environmental degradation and pollution, and 
soil erosion as the root causes of threats to biodiversity (MoFSC, 2002). For the first 
time, disaster management issue was included in the Tenth Plan (2002-2007) formulated 
by the National Planning Commission of Nepal. It emphasized on the irrigation 
and water induced disaster control (NPC, 2002). The World Summit on Sustainable 
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Development (WSSD), 2002 identified the linkage between climatic circumstances and 
land degradation, erosion and landslides (UN, 2002).

The National Water Resources Strategy, 2002 recognizes climate variability and its 
potential impacts on the country’s water resources. It recognizes water-induced disaster 
as one of the main types of disaster in Nepal with an aim to manage and mitigate 
these events. In regard to the climate change adaptation it identifies specific activities, 
including risk and vulnerability mapping, floodplain action plans, integrated water 
management, public education, and the establishment of a Himalayan climate change 
study centre (WECS, 2003). The National Agriculture Policy, 2004 has emphasized on 
conserving, promoting and utilizing natural resources, environment and bio-diversity 
(MoAC, 2004). The National Water Plan, 2005 stressed on institutional capabilities and 
measures for managing water-induced disasters and mitigation of their adverse effects. 
It also focuses on the requirement for research and studies to better understand climate-
induced changes and their impact on the environment (WECS, 2005). The Water Induced 
Disaster Management Policy-2006 highlighted to mitigate water induced disasters and 
reduce loss of lives and property and to enhance institutional strengthening (DWIDM, 
2006). Similarly, the Three Year Interim Plan (2007/08-2009/10) has devoted a separate 
chapter on natural disaster management in its planning document. The interim plan 
emphasizes on policy formulation, strengthening institutional mechanism, Early warning 
system (EWS), coordinated approach for Disaster Risk Reduction (DRR) and linking 
disaster management with climate change (NPC, 2007).

Climate change was recognized as a serious risk by the National Strategy for Disaster Risk 
Management in Nepal (2009) and climate risk management and adaptation to climate 
variability were taken as significant priorities (MoHA, 2009). The National Adaptation 
Programme of Action (NAPA), 2010 is the first comprehensive government response to 
climate change which identified nine urgent and immediate climate change adaptation 
priority programmes related to six thematic sectors (agriculture, forest biodiversity, 
water resources, health, infrastructure, and disaster). It also specified a coordination 
mechanism and implementation modality for climate change adaptation programmes 
(MoE, 2010). The Twelfth Three Year Plan (2010/11-2012/13) for the first time, devoted 
separate chapter of environment and climate change (Chapter 6, section 6.9) in planning 
document of Nepal. It focuses on green development, making development activities 
climate-friendly and resilient, mitigating the negative impacts of climate change and 
promoting adaptation (NPC, 2010). The National Climate Change Policy, 2011 aims 
to improve livelihoods by mitigating and adapting to the adverse impacts of climate 
change, adopting a low-carbon emissions socioeconomic development path. It has made 
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provision of allocating at least 80 percent of the total budget from Climate Change Fund 
directly to programme implementation at the community level (MoPE, 2011). Though 
there are a few CDM projects in operation, it is not finalized yet (Lamsal, Chaudhary 
and Bhandari, 2014). The Local Adaptation Plans for Action (LAPA), 2011 provided 
operational instrument to implement NAPA prioritized adaptation actions. LAPA aims 
to integrate climate adaptation activities into local and national development planning 
processes, and to make development more climate-resilient (MoE, 2011). The Climate 
Resilient Planning Tool, 2011 formulated by National Planning Commission provided 
a climate resilience framework to guide the country in implementing development 
plans. It has recommended methods, tools and approaches for guiding climate-resilient 
planning (NPC, 2011). The Climate Change Adaptation and Disaster Risk Management 
in Agriculture: Priority Framework for Action 2011–2020 provides a road map for the 
MOAC to shift its approach from reactive emergency response to proactive climate 
adaptation and climate risk management in the agriculture sector (MoAC, 2011). In order 
to work on disaster risk management, the Local Disaster Risk Management Planning 
Guidelines (LDRMP), 2012 was designed (MoFALD, 2012). The Thirteenth Periodic 
Plan (2013/14-2015/16) has adopted the green development approach to mitigate the 
impacts of climate change. It has considered environment and climate change a cross-
cutting issue. It has focused on implementation of NAPA through LAPA at the local level 
(NPC, 2013). The Irrigation Policy, 2014 aims to provide irrigation facility round the 
year for the achievement of the objectives related to the climate change, through effective 
management of existing water resources and strengthening institutional capacity (MoIr, 
2014). The Sustainable Development Goals (2015-2030) committed to “urgent action to 
combat climate change and its impacts" through strengthening resilience and adaptive 
capacity to climate-related hazards and natural disasters, integrating climate change 
measures into national policies, strategies and planning; and improving institutional 
capacity on climate change mitigation, adaptation, impact reduction and early warning 
(NPC, 2015). The Water Induced Disaster Management Policy, 2015 recognizes climate 
change as one of the causes for water induced disasters. It also focuses on disaster 
prevention programmes to make them climate resilient and environment friendly (MoIr/
GoN (2015). The Forest Policy, 2015 has taken strategy for reduction of negative impact 
of climate change and adoption of adaptation strategies (MoFSC, 2015). The National 
Adaptation Plans (NAPs) 2015 aims to reduce vulnerability to the impacts of climate 
change by building adaptive capacity and resilience; and integrate of climate change 
adaptation into existing policies/plans and programmes within all relevant sectors and 
at different levels (GoN/MoPE, 2017). The National Land Use Policy, 2015 has focused 
to protect the government land by forestation and plantation programmes on degraded 
lands (MoLRM, 2015). The Agriculture Development Strategy (2015-2035) targeted to 
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increase the volume of food production through higher productivity and sustainable use 
of natural resources. It focuses on improved preparedness and response to emergencies, 
and climate smart agricultural practices (ADB, 2013). Current Fourteenth Periodic 
Plan (2016/17-2018/19) focuses to achieve development goals through implementing 
adaptation measures to reduce the impact of climate change. The plan has emphasized 
to reform policies and strengthen legal frameworks and institutional settings. It has 
adopted green development strategy to reduce the impact of climate change (NPC, 
2016). The Forestry Sector Strategy, 2016-2025 identifies climate change mitigation and 
resilience as one of the eight strategic pillars. It also aims to protect forest, biodiversity, 
plants resources, wildlife, watersheds and other ecosystems and sustainably managed, 
and climate resilient opportunities (MoFC, 2018). The National REDD+ Strategy, 2018 
aims to reduce carbon emissions, enhance carbon stocks and ecosystem resilience 
through mitigation and adaptation approaches by minimizing the causes and effects of 
the drivers of deforestation and forest degradation, and promoting sustainable forest 
management across ecological regions (MoFE, 2018). The National Ramsar Strategy 
and Action Plan, Nepal (2018-2024) aims to engage federal, state and local stakeholder 
and capacitate them for the wetlands and Ramsar sites conservation (MoFE, 2018).

Table 1 summarizes the responses of the climate change policies in terms of mitigation 
and adaptation and their integration by major four potential impact sectors such as, 
agriculture, water resources, forest and disaster. The table also summarizes the 
adaptation policies by level of government, such as federal, provincial and local. It is 
seen in the table that the fact regulatory frameworks being formulated during the 1990s 
have concentrated on the environmental conservation, but not dealt with the responses 
to climate change while the legislations promulgated recently have spelled out about 
responses of climate change by different sectors. For instance, NAPA, 2010 is the first 
comprehensive government response to climate change adaptation for different sectors 
and provides institutional mechanism at national level for climate change adaptation 
programmes. Similarly, LAPA, 2011 has also provided operational instrument to 
implement NAPA prioritized adaptation actions for different sectors at the local level. 
National Climate Change Policy, 2011 is an important policy document which has for 
the first time addressed climate change mitigation and adaptation issues separately in 
Nepal and provided institutional mechanism for implementing climate change issues 
by different sectors. Various periodic plans particularly from the Ninth Plan (1997-
2002) to current Fourteenth Plan (2016/17-2018/19) have addressed the climate change 
adaptation issues directly or indirectly.
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Table 1: Climate change policies with its responses, potential impact areas and level of 
governance

Policies/Plans and Regulations Response Potential impact 
areas

Level of 
Governance

M
iti

ga
tio

n

A
da

pt
at

io
n

A
gr

ic
ul

tu
re

W
at

er
 re

so
ur

ce
s

Fo
re

st

D
is

as
te

r

Fe
de

ra
l

Pr
ov

in
ci

al

Lo
ca

l

Regulatory Frameworks
Water Resource Act, 1992 * * * * * *
Forest Act, 1993 * * * *
Environment Protection Act, 1996 and its 
Rules 1997

* * * * *

The Local Government Operation Act (LGOA), 
2017

* * * * * * * * *

Disaster Risk Reduction and Management Act, 
2017

* * * * * *

Policies/plans and Strategies
The Ninth Plan (1997-2002) * * * *
The National Conservation Strategy (NCS) 
1998

* * * * * *

Nepal Biodiversity Strategy, 2002 * * * * * * *
Tenth Plan (2002-2007) * * * *
World Summit on Sustainable Development 
(WSSD), 2002

* * * *

National Water Resources Strategy, 2002 * * * *
National Agriculture Policy, 2004 * * * * * *
National Water Plan (2005) * * * * *
Water Induced Disaster Management Policy, 
2006

* * * * *

Three Year Interim Plan (2007/08-2009/10) * * * *
The National Strategy for Disaster Risk 
Management in Nepal (2009)

* * * *

National Adaptation Programme of Action 
(NAPA), 2010

* * * * * *

Twelve Three Year Plan (2010/11-2013/14) * * * * * * *
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Climate Change Policy ,2011 * * * * * * *
Local Adaptation Plan for Action (LAPA) 
2011

* * * * * * *

Climate Resilient Planning Tool, 2011 * * * * * * *
Climate Change Adaptation and Disaster 
Risk Management in Agriculture: Priority 
Framework for Action 2011–2020

* * *

Local Disaster Risk Management Planning 
Guidelines (LDRMP), 2012

* * *

Thirteenth Plan (2013/14-2015/16) * * * * * *
Irrigation Policy, 2014 * * * * * *
Sustainable Development Goals (2015-2030) * * * *
Water Induced  Disaster Management  Policy, 
2015

* * *

Forest Policy, 2015 * * * *
National Adaptation Plans (NAPs) 2015 * * * * * *
National Land Use Policy, 2015 * * * *
Agriculture Development Strategy (2015-
2035)

* * *

Fourteenth Periodic Plan (2016/17-2018/19) * * * * * * *
Forestry Sector Strategy (FSS), (2016-2025) * * * * * * *
National REDD+ Strategy * * * *
National Ramsar Strategy and Action Plan, 
Nepal (2018-2024)

* * * * * * *

Institutional structure to climate change

In order to address the climate change issue with better institutions and coordination, 
national coordination mechanisms and institutional arrangements has been created by 
the GoN (Figure 2). GoN has formed the Climate Change Council (CCC) in 2009 (MoE, 
2011). The CCC is a 25-member high-level coordination body chaired by the Prime 
Minister, and includes 11 ministers and eight technical experts nominated by the GoN, 
with MoFE (previously MoSTE) functioning as the Secretariat of the Council. The 
task of CCC is to provide high-level policy and strategic vision, to coordinate financial 
and technical support to climate change-related programs and projects. To coordinate 
climate change activities and implement collaborative programs, a Multi-stakeholder 
Climate Change Initiatives Coordination Committee (MCCICC) was formed in 2009, to 
promote functional level coordination amongst the stakeholders and streamline climate 
change activities. 

Pashupati Nepal / The Geographical Journal of Nepal Vol. 12: 1-24, 2019 



 13 

Ministry of Forest and 
Environment (MoFE)

Multi-stakeholder Climate Change 
Initiatives Co-ordination Committee 

(MCCICC) 2009

Climate Change 

REDD 
Implementation 

Centre 

National Climate Change Knowledge 
Management Centre (NCCKMC) 2010

Climate Change Council (CCC) 2009 Chaired 
by PM

Sustainable 
Development and 

Adaptation

Clean Development 
Mechanism

Climate Change 
Management Division 

(CCMD) 2010

Figure 2: Institutions supporting implementation of climate change policies in Nepal

Notes: REDD = Reducing Emissions from Deforestation and Forest Degradation.

Source: Fisher and Slaney (2013).

Six thematic working groups (TWGs) initially established during the development of 
the NAPA have been institutionalized as a part of the climate governance structure. 
They are composed of experts representing relevant subsectors. The TWGs are led by a 
different ministry and cover different themes - agriculture and food security, forests and 
biodiversity, water resources and energy, climate-induced disasters, public health, and 
urban settlements and infrastructure. Each TWG has around 15 members, comprising 
representatives from government agencies, NGOs, academic institutions, and relevant 
UN agencies (MoE, 2010). These TWGs have the potential to play a key role in future 
cross-sectoral integration and coordination of climate change adaptation initiatives 
(Ayers, Kaur, & Anderson, 2011). Established in 2010, the National Climate Change 
and Knowledge Management Centre (NCCKMC) is a collaborative effort of the Nepal 
Academy of Science and Technology (NAST) and MoSTE (now MoFE) under the 
NAPA project. The NCCKMC is based in NAST with the mission to serve as a dedicated 
institutional arrangement for managing climate change knowledge in Nepal, and the 
goal of providing a platform for coordinating and facilitating the regular generation, 
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management, exchange, and dissemination of climate-related knowledge and capacity 
development services to a multi-stakeholder climate change community of practice in 
Nepal (Fisher and Slaney, 2013). Likewise, REDD Cell in 2009 (renamed as REDD 
Implementation Centre in 2014) were established. Focal persons for climate change in 
different Ministries were determined.

Several ministries are key in implementing climate change-relevant programs, and MoFE 
(previously MoSTE) has the sole responsibility to coordinate all climate change-related 
projects. This ministry has the national mandate to formulate, implement, monitor, and 
evaluate policies, plans, and programs on environment and climate change. MoFE is 
also the National Focal Point for the UNFCCC.

Gaps and constraints
Though several sectoral ministries have a role to implement the climate change adaptation 
activities, the MoFE is officially assigned to undertake the task of coordination for all 
climate change-related activities. This ministry has the national mandate to formulate, 
implement, monitor, and evaluate climate change policies, plans, and programs. As a 
functional institution, the responsibility of implementing NAPA and climate change 
policy goes to the MoFE which was previously the responsibility of MoSTE (MoE, 
2010; MoSTE, 2015). However, MoFE requires capacities and confidence to coordinate 
among ministries (Regmi and Bhandari, 2012). 

The Government of Nepal realized an urgency to respond the effects of climate change 
for the first time through institutional mechanism and formed a high-level coordination 
body viz Climate Change Council (CCC) under the Chairmanship of the Prime Minister 
in 2009. Its formation, however, does not seem to percolate into the implementing level. 
Multi-stakeholder Climate Change Initiatives Coordination Committee (MCCICC) was 
formed to undertake coordination amongst the stakeholders at the central as well as 
local levels. However, there is a lack of coherence in defining the role of the CCC and 
MCCICC in sectoral policies (Ranabhat, Ghate, Bhatta, Agrawal, and Tankha, 2018). 
Policy requires a legislative framework for its implementation. For example, Article 12 
of the Nepal Climate Change Policy, 2011 has made a provision of formulating new laws 
and necessary revisions of existing ones, as required for the effective implementation 
of climate change related conventions and protocols (Lamsal, Chaudhary and Bhandari, 
2014). Currently, the policy does not have supporting legislation to implement it. In this 
context, climate change policy describes the goals and objectives in detail, but fails to 
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provide clear identification of the main agents for implementation (Lamsal, Chaudhary, 
and Bhandari, 2014). NAPA, 2010 identified urgent climate change adaptation priority 
programmes for different sectors. However, it ignores the importance of structural and 
institutional reforms needed for mainstreaming climate change adaptation into sectoral 
agencies. It is also silent about the capacity building of the local bodies required during 
implementation of adaptation activities (Meyer-Ohlendorf 2009; Satterthwaite et al., 
2007). Since the Constitution of Nepal, 2015 and Local Government Operation Act, 2017 
have given sole responsibilities to the local bodies (Gaunpalika/Nagarpalika) to undertake 
climate change adaptation activities, strengthening capacity building of the local bodies 
for planning and implementation is crucial. Similarly, the institutions, organizations, 
roles and responsibilities, identified by the NAPA are not acknowledged by the other 
policies such as, Climate Change Policy 2011, National Biodiversity Strategy and Action 
Plan 2014–2020, Forest Policy 2015, and Forest Sector Strategy 2016 for implementing 
climate change adaptation activities (Ranabhat, Ghate, Bhatta, Agrawal, and Tankha, 
2018). This can result institutional incoherence among the ministries and departments. 
The absence of clear and strong institutional set-up for implementation of climate change 
adaptation activities is the major constraint for its practical implementation (Ampaire 
et al., 2017). Analyzing the forest sector policies in Nepal, Ranabhat, Ghate, Bhatta, 
Agrawal, and Tankha (2018) also highlighted that forest policies are more consistent 
on adaptation measures but are less coherent on implementation. At the time of climate 
change policy formulation, MoFE has the key role but the implementation lie with local 
government. It is not clear whether local level government such as municipalities and 
rural municipalities (Gaunpalika/Nagarpalika) actually had an obligation to implement 
these provisions or they are established under the Local Government Operation Act 
(2017) makes them independent from this obligation.

One of the major problems with most of the policies and programs in Nepal is the lack or 
inadequacy of proper data base. If there are data bases, they are outdated and irrelevant. 
There is a link between weak databases and policies and programs formulation that 
results in poor performances. On top of them, no separate units of database in each 
sectoral ministry or department have been set up so far.

Conclusion
This paper primarily aims in identifying the extent of mainstreaming climate change 
adaptation policies into the water resource, agriculture, forests and disaster sectors in 
Nepal. During the systematic review of policy documents published by the Government, 
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text-mining method was adopted. Review of the policy documents reveal that through 
different legislations, national policies/plans and institutional arrangements, Nepal has 
been made a significant progress in mainstreaming climate change adaptation issues 
into different sectoral policies. NAPA, 2010 is the first comprehensive climate change 
adaptation document formulated from the government as response of adaptation 
measures to different sectors. It has also provided institutional mechanism at national 
level for the implementation of these measures. LAPA, 2011 has provided the adaptation 
plan for local level and integrated climate adaptation activities into local level. National 
Climate Change Policy, 2011 is an important policy document, which has for the first 
time addressed climate change mitigation and adaptation issues separately in Nepal. 
To coordinate abrupt climate changes and implement collaborative programs, a Multi-
stakeholder Climate Change Initiatives Coordination Committee was formed in 2009. 
However, cross-sectoral coordination and simultaneous structure at the local level is still 
lacking. Until now, the sole responsibilities of implementing climate change policies 
goes to the Ministry of Forest and Environment (MoFE) leaving other ministries as 
passive partners. This can create incoherence between and among the ministries and 
departments. The sectoral policies formulated by the government have inadequate 
focus in mainstreaming climate change adaptation issues. Low awareness among the 
government officials and inadequate political commitment and priority of the nation can 
be the reasons for inadequate sectoral integration of climate change adaptation in their 
policy design. The policy formulation and institutional set-up alone does not give much 
expected out-put unless they are complemented by legislation. Until now, there is not 
a single legal document in Nepal that exclusively addresses the climate change issue. 
Therefore, promulgation of umbrella act and revision of The National Climate Change 
Policy, 2011 can resolve the problems of climate change in the spirit of the New Federal 
Constitution of Nepal, 2015. 
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Abstract
Census and other socio-economic survey data collected at household and settlement 
level are aggregated and results are presented for specific administrative units. 
The wide and increasing availability of census and socio-economic data, tools 
like GIS with an ease to use and advances in methodology has allowed increasing 
and refined GIS mapping of census variables.  However, it is less emphasized 
that the result of analysis and presentation is always dependent on the unit of 
analysis. Data aggregation, choice of data classification method and spatial 
scale all have effect on mapping result. When administrative boundaries are 
restructured, it necessitates the aggregation of census data of one administrative 
level to another. In this context, the current paper explores the scale and zoning 
effect (changing boundary, changing number of units and data aggregation) on 
mapping census data. It explores the effect of four data classification methods at 
two spatial scales. Secondary data sources like local administrative boundary of 
Bajhang district and economically active population in agriculture is selected as 
representative census variable for mapping. GIS tool is applied for data mapping 
and analysis. The study found the higher calculated correlation value (0.88) for 
the restructured spatial units. The distribution of number of spatial units varied 
significantly between four data classification methods while plotted against the 
old boundary but there was not much variation in case of newly restructured 
boundary. The study found that zoning particularly, from smaller to larger units 
has blurred the spatial pattern visualization leading to a loss of the preferential 
information. The study concludes that the restructuring of administrative 
boundaries into larger unit has simplified the detail for spatial representation and 
has introduced additional generalization. For policy level analysis, use of data 
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available at one level of the spatial unit when aggregated to higher level should 
be analyzed carefully using different data classification methods and visualization 
tools because scaled spatial representation matters in planning and policy aspect. 
It is meaningful to analyze data at different spatial scale to visualize and identify 
spatial variation.

DOI: http://dx.doi.org/10.3126/gjn.v12i1.23413

Keywords: modifiable areal unit problem, boundary restructuring, data 
classification, spatial pattern

Introduction
Census and other socio-economic survey data collected at household and settlement level 
are aggregated and results are presented for specific administrative units. These data 
are utilized by various organizations for project planning, policy implementation and 
research purposes. The use and usefulness of census and other socio-economic survey 
data is well documented (Fox, 2010).The division of administrative units into sub units 
is important for policy and project planning and implementation activities. In order to 
analyze and evaluate existing development activities and plan for future, aggregated 
data needs to be integrated in such a manner that, data can be used at different spatial 
and temporal scales (Cheng, Turkstrab, Pengc, Dud & Ho, 2006).Yet, integration of 
data at spatial scale can be difficult if the spatial boundaries are incompatible between 
different censuses. Long term comparative analysis of administrative unit is difficult 
because boundaries are restructured (Wall, 2008).

The wide and increasing availability of socio-economic, census and ecological data 
in aggregated form, tools like GIS with an ease to use and advances in statistical 
methodology has allowed a more refined analysis (Wakefield & Lyons, 2010). A 
map is one of the most common methods of spatial representation of census data 
(National Research Council, 1997).It is also one of the common tools for planning and 
decision making in the development context such as identifying spatial variation in 
poverty, analyzing accessibility or identifying a suitable area for specific development 
intervention (Jelinski & Wu, 1996; Wong, 2003; Bell & Schuuman, 2010).However, the 
result of analysis and presentation is always dependent on the unit of analysis either it 
is an arbitrary unit like a spatial grid or existing spatial unit like an administrative or 
political boundary. Analysis and presentation results evident at one level of spatial unit 
changes with different spatial zoning and the sensitivity of the results to the definition of 
a spatial unit of analysis is one of the well-known methodological issues (Paez & Scott, 
2005). This is referred to as modifiable areal unit problem (MAUP), the methodological 
issue described by Gehlke and Biehl(1934) and the term first introduced by Openshaw 
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and Taylor(1979).Two important features of MAUP are Scale effect and Zoning effect. 
Scale effect refers to the effect on the result when the same data are organized and 
analyzed into different spatial scale. Zoning effect on the other is the effect on the result 
of the analysis when the same spatial extent is subdivided differently (Wong, 2009).
Not related to MAUP, but equally important is the effect of applying different data 
classification methods while GIS mapping.

Issues related to effect of scale and aggregation zones on mapping are not emphasized 
and analyzed though it is very important (Openshaw, 1996) and spatial analysis is 
performed with very less regard for the basic spatial representation issue which may 
impact the policy and planning decisions. Geographers have ignored the importance of 
spatial representation in analyzing and describing socio-economic data and the effect 
of scale and zoning (Openshaw & Alvanides, 2005). A spatial level which is chosen for 
describing a phenomenon or representation plays the role of a filter and is very important 
from a policy and planning perspective (Veldhuizen & Pfeffer, 2016). A multi-level 
representation is very useful at a policy level to apprehend how maps complement each 
other, from one level to another for identifying spatial variations (ESPON, 2006). 

The new constitutional provision of Nepal 2015, has provided a spatial framework which 
led to restructuring of administrative boundaries. Restructuring of boundaries at sub-
national level as province and district and municipality and rural municipality at local 
level is implemented and followed for administrative and legislative powers (MoLJPA, 
2017). It has now 753 local units with 461 rural municipalities and 292 municipalities 
which includes 6 metropolitans, 11 sub-metropolitans and 275 municipalities replacing 
prior local units of 3157 village development committees (VDCs) and 217 municipalities 
(MoFALD, 2018). Rural municipalities and municipalities are comprised of number 
of wards. Ward is still the lowest level administrative units and significant for local 
administration and services but it is not dissemination unit for published census data. 
Spatial unit for published census data was VDC till 2011. The national population 
census took place in 2011 and data were collected and presented using existing local 
units (VDCs) prior to restructuring. The new local units are created merging either part 
or whole of old VDCs and municipalities. This has necessitated the aggregation of 
census data of one administrative level to another for different study purposes. Hence, 
geographic scale and adjacency issues arouse as a result of the mapping depends on 
aggregated data and the associated spatial boundaries due to this new restructuring. In 
this context, the current paper explores the scale and zoning effect (changing boundary, 
changing number of units and data aggregation) on mapping census data based on the 
scale at which the spatial entities are observed, aggregated and analyzed. The paper also 
explores the visual effect of different data classification methods with the restructuring 
of the administrative boundary at the local level. Local administrative unit’s boundary 
of Bajhang district is selected to explore the scale and data classification effect.
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Material and methods 
Study area

Local level administrative boundaries of Bajhang district before and after restructuring 
is selected to explore the effect of scale and zoning on mapping census data. Bajhang is 
one of the remote mountain district which lies in the far western region of Nepal. The 
district falls in three physiographic regions namely Mountain (10%), high Mountain 
(44%) and high Himalaya region (46%). Elevation of the district ranges from 915 meter 
in the south to 7035 meter in the north from the mean sea level. The district covers 3422 
Km2 area and comprises 195159 population having population density of 57 persons 
per Km2(DDC, Bajhang, 2014). Forest covers more than 55 percent of the total area 
and only 10 percent of the area is under cultivation. Though cultivation land is limited, 
agriculture is the major occupation of more than 80 percent of the total population. Out 
of the total population above 10 years, 66 percent are economically active and of the 
total economically active population, 85 percent are in agriculture. It is one of the five 
districts of the country having lowest HDI value (DDC Bajhang, 2014). The district 
had 47 local units till 2015 and each of these units was comprised by nine wards which 
changed to 12 units (2 municipalities and 10 rural municipalities) after restructuring of 
local boundaries. Most of the earlier VDCs either in part or whole have become a ward 
of new rural municipality or municipality. 

Data sources and method of analysis

The present study is based on secondary data sources. Both spatial data and socio-
economic data and information are collected from secondary sources. GIS tool is 
applied for data mapping and analysis. Economically active population in agriculture is 
selected as representative census variable for mapping and obtained from census 2011 
report (CBS, 2012). Spatial layer of local administrative units’ boundary (then, VDCs) 
is obtained from Survey department of Nepal and agriculture area was derived from 
the 2010 LANDSAT image of 30 meter spatial resolution. Spatial data layer for newly 
restructured local level administrative unit boundaries was created by merging old VDC 
boundaries. Census data available at old VDC level units was aggregated at the new 
restructured municipality and rural municipality. Both old and new local administrative 
level data were processed and integrated with corresponding spatial layer for the 
mapping in the GIS environment. A correlation coefficient of agriculture area and the 
economically active population in agriculture was calculated for both old and new local 
units to explore the relationship between existing agricultural land and economically 
active population engaged in agriculture activities.

A series of maps were created using two different boundaries to explore scale effect and 
five class range to compare different classification methods to explore the effect of data 
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classification methods on spatial representation. Four data classification methods are 
applied namely, Jenk's natural break, quantiles, equal intervals and geometric intervals. 
Jenk's natural breaks method minimizes within-class variance and maximizes between-
class differences (Evans, 1977). Quantiles method classifies data into a number of 
categories with an equal number of units in each category. In this method, possible 
values were divided into unequal-sized intervals so that the number of values is the 
same in each class. Equal Intervals method sets the value ranges in each category equal 
in size. The entire range of data values (max-min) was divided equally into the chosen 
number of categories. However, these methods were most accurate for data sets with 
specific distributional characteristics (Smith, 1986). Geometric intervals is another 
method which ensures approximately the same number of values with each class and 
that the change between intervals is fairly consistent, hence map produced is visually 
appealing. This method is most applied for uneven data distribution (Thomas, 2001). 

Result and discussion 
Restructuring of administrative boundary and the scale effect 

The common practice of socio-economic and census data dissemination and analysis is 
associated with the spatial unit and constituted by an administrative/political boundary.
However, data are available for pre-defined boundaries only which may represent 
census block, ward boundary, village boundary, district boundary etc. Published census 
data dissemination unit till 2011 in Nepal was VDC boundary, which also served as 
a lowest level spatial unit of analysis. Due to the restructuring of the administrative 
boundary at the local level, 2011census data need to be aggregated for the statistical 
analysis, mapping, and visualization. Previous local level administrative boundary with 
larger number comprising smaller area (47 units) was restructured into a fewer number 
covering larger area (12 units). This has the effect of coarsening the resolution of the 
data, where the average resolution is defined as the square root of the size of the area 
divided by the number of areal units (Tobler, 1989). The correlation between existing 
agriculture area and the economically active population in agriculture at two different 
spatial unit levels was calculated to explore the effect of boundary change in statistical 
analysis and the result showed the variation. As compared to the old administrative 
unit boundary with the correlation value of 0.62, the higher calculated correlation 
value (0.88) is observed for the restructured spatial unit boundary. Similarly, standard 
deviation and mean decreased (Table 1). Though not emphasized in most cases, the 
effect of MAUP is prevalent and important in common statistical analysis such as mean, 
standard deviation and correlation coefficient when data collected at different spatial 
levels are used (Openshaw & Taylor, 1979). In GIS mapping, larger standard deviation 
shows increasing variability in the area of study which in most cases is not characterized 
by mean only. 
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Table 1: Effect of changing spatial units on the statistical value

Statistics
Old 

Boundary
New 

Boundary
Remarks

Number of spatial units
47 12 Restructuring of the old administrative 

boundary to new

Min
0.0197 0.0197 No change in boundary: Kanda rural 

municipality

Max

0.761 0.452 Variation in value due to a combination 
of same aerial data into larger units: 
scale effect (Openshaw, 1983) Part of 
4 old local units are merged to create a 
new single local unit.

Mean
0.341 0.277 Variation in value due to a combination 

of same data aggregated into larger 
units (scale effect, Openshaw, 1983)

Standard deviation
0.165 0.135 Aggregation decreases the value of 

standard deviation (Openshaw & 
Taylor, 1979)

Correlation Coefficient: 
Agriculture area and 
Economically active 
population in Agriculture

0.62 0.88
Aggregation increases the value of 
the correlation (Openshaw & Taylor, 
1979)

Source: Calculated from GIS

Restructuring of administrative boundary and effect of data classification 
methods 

Data classification allows visualizing spatial patterns more easily. However, factors 
related to data classification such as a number of classes, the class range and methods 
applied changes the boundary between the classes and significantly alter resulting spatial 
representation of the same area and same data in a map. The effect of restructuring of 
the local unit boundary is explored through different data classification methods to map 
census data (Table 2, 3 and Figure 1 A - H). Four different data classification methods 
were applied to both old and new boundaries. The number of classes and the class range 
value presented in a table is plotted in corresponding maps. When data classification 
factors are not considered, the pattern which was not previously detected or existed in 
reality may be visible. Though, a number of classes are dependent on the objective of 
the analysis, the rules by which the data is assigned to a class, requires explanation, so 
those users like policy makers interpret the map correctly and the appropriate decision 
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taken.The concentration of number of VDCs in one class group is evident from the 
Table 2 revealing the uneven distribution of number of VDCs while using equal interval 
which ranges from only 1 VDC in one class group and 26 in another class group. 
The current study reveals variation while using different classification method for the 
same spatial boundary. It is found that Quantile method suited the best with relatively 
uniform number of VDCs among four classification method while plotted against old 
(47) local level spatial unit (Table 2). Evans (1977) has suggested the same number of 
class intervals irrespective of classification methods to examine the difference in spatial 
pattern. It is also recommended not to use an equal interval for map comparison if 
purpose is to explore central tendency.

Table 2: Data classification methods plotted against old boundary of Bajhang

Method and No. of class Class Range No of  admin unit per class Percentage
Jenk's Natural Break

1 0.54 - 0.64 2 4.26
2 0.65 - 0.79 8 17.02
3 0.80 - 0.86 18 38.30
4 0.87 - 0.91 15 31.91
5 0.91 - 0.98 4 8.51

Quantile
1 0.54 - 0.79 10 21.28
2 0.80 - 0.85 9 19.15
3 0.86 - 0.87 12 25.53
4 0.88 - 0.90 7 14.89
5 0.91 - 0.98 9 19.15

Equal Interval
1 0.54 - 0.63 2 4.26
2 0.64 - 0.71 1 2.13
3 0.72 - 0.80 9 19.15
4 0.81 - 0.89 26 55.32
5 0.90 - 0.98 9 19.15

Geometric Interval
1 0.54 - 0.72 3 6.38
2 0.73 - 0.82 11 23.40
3 0.83 - 0.88 17 36.17
4 0.89 - 0.92 12 25.53
5 0.93 - 0.98 4 8.51

Source: Calculated from GIS 
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On the other hand, using the same data classification methods with new boundary 
confirmed a variation in resulting spatial pattern. Though Quantile method suited best for 
the old boundary, the same classification method did not show significant difference with 
other classification method. The distribution of number of spatial units didn't vary much 
between these four methods (Table 3). It is hence, evident that the same data classification 
method for aggregated data at a higher spatial level reveals the different spatial pattern 
than with larger number of spatial units. Though not much variation is found among four 
data classification methods regarding the distribution of number of spatial units, number 
of studies has suggested Jenk’s Natural Break method for comparison (Evans, 1977; 
MacEachren, 1994). How representative is the attempt to preserve natural spatial pattern 
is another issue when aggregating data from larger scale (more number of smaller units) 
to smaller scale with less number of larger units. It is obvious that data based on the 
geographic boundary and the classification method used to represent them are dependent 
on the scale and the generalization of features at higher level is an inherent characteristic 
of data presented at a smaller scale (Flowerdew, 2011). 

Table 3: Data classification methods plotted against new boundary of Bajhang 

Data Class Data Range No of  admin unit per class Percentage
Natural Break

1 0.75 1 8.33
2 0.76 - 0.83 2 16.67
3 0.84 - 0.85 4 33.33
4 0.86 - 0.88 3 25.00
5 0.89 - 0.91 2 16.67

Quantile
1 0.75 - 0.83 3 25.00
2 0.84 - 0.85 4 33.33
3 0.86 2 16.67
4 0.87 - 0.88 1 8.33
5 0.89 - 0.91 2 16.67

Equal Interval
1 0.75 - 0.78 1 8.33
2 0.79 - 0.81 1 8.33
3 0.82 - 0.85 3 25.00
4 0.86 - 0.88 5 41.67
5 0.89 - 0.91 2 16.67

Geometric Interval
1 0.75 - 0.80 1 8.33
2 0.81 - 0.83 2 16.67
3 0.84 - 0.85 4 33.33
4 0.86 - 0.88 3 25.00
5 0.89 - 0.91 2 16.67

Source: Calculated from GIS 
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Restructuring of administrative boundary and data visualization

Different data classification methods plotted against different boundaries reveal the 
variation in distribution of number of spatial units while spatial visualization as a map 
revealed completely distinct pattern (Figure 1 and 2). The 47 spatial units (VDCs) with 
old boundary were restructured into 12 new local units by merging the number of VDCs 
for visualizing spatial pattern at two different levels applying the four data classification 
methods discussed in previous section (Figure 1). Because 47 VDCs were nested under 
12 restructured local units, different results from these two levels reflected the scale 
effect. In theory, zoning should be reflecting the spatial pattern in detail. However, this 
study shows that zoning particularly, from smaller unit to larger units has blurred the 
spatial pattern visualization leading to a loss of the preferential information. For instance, 
four different classes visible under Jenks classification method, while plotted against old 
spatial unit boundary fell into single class while plotted against new boundary (Figure 1A 
and 1B). This may have implication for planning and implementation of activities when 
using only one map. Hence, it is obvious that, data inherent spatial pattern visualization 
is the functioning of the partitioning system (Wong 2009). 

 A B
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Figure1: Visualizing spatial pattern with old and new boundary

A: Jenks natural break: old boundary, B: Jenks natural break: new boundary, C: equal 
interval: old boundary, D: equal interval: new boundary, E: quantile old boundary, F: 
quantile: new boundary, G: geometric interval: old boundary and H: geometric interval: 
new boundary.

Though there exists the number of methods for zoning or partitioning the space in order 
to overcome zoning or scale effect, one approach is to use different spatial level mapping 
and compare the results by aggregating smaller units into lager but heterogeneous units 
(Smith, 1989; Wooldridge, 2002; Cockings and Martin, 2005). The comparative analysis 
through the maps produced at the original spatial unit level (old boundary, VDCs) and 
overlaid with new boundary and maps aggregated at new boundary level help to visualize 
spatial patterns within the new local units and the district further assisting on decision 
making (Figure 2). However, application specific solutions have also been proposed to 
minimize the scale and zoning effect (Tobler, 1989; Wong, 2003; ESPON, 2006). 
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Figure 2: Visualizing spatial variation: Same spatial extent (District boundary) and 
different spatial zoning (rural municipality and VDCs)

When describing the relationship among variables or analyzing spatial pattern, the 
dependence of the results on the specific boundary being used should be taken into 
account while interpreting the maps with data across different spatial levels and different 
classification methods. The inferences lead to different and sometimes contradictory 
findings which applied for spatial pattern analysis for any type of planning or policy-
making purpose completely distort the existing situation. Not only GIS mapping but 
with the advent of GIS-based analysis, data are represented as maps. Understanding data 
analysis concepts become as important as understanding geographic concepts because 
GIS-based mapping and analysis of socio-economic data are not so much technical as 
it is social (Barry, 2007). There is common space between data and geographic space 
because the practice is data distance is used to partition measurement into the separate 
group while geographic distance is used to partition location into a separate group. 
Beyond the traditional data analysis, digital mapping provides the data analysis tool 
which enables to visualize geographic space in abstract form for decision making. 
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Partitioning the smallest aggregation units possible into homogeneous regions for a set 
of attributes that accurately relate to the analytic questions is an effective method for 
reducing aggregation bias and better decision making because, GIS-based mapping has 
moved from describing geographic phenomena and resources to prescribing management 
of resources (Berry, 2007). However, shifting of development projects priorities and 
decision making in a spatial context is common during the planning process. Results 
derived from these shifting priorities sometimes cannot be aggregated or nested to 
provide the meaningful solution or legitimacy or creditability of the project and these 
are the most necessary attributes for information to cross over from research to policy 
(Cash et. al., 2006). The effective method of spatial representation and mapping as a 
planning tool is hence, emphasized (Brenner, 2001; Cash et al., 2006; Cox, 1998; Lebel, 
2006; Meadowcroft, 2002; Swyngedouw, 2000). Besides use of methods to minimize 
scale and zoning effects, another methodological problem has also been discussed 
while examining the effect of area based attributes which is known to as context based 
geographic problems (Kwan, 2010).  

The consistency of geographic unit at different administrative level is essential for 
analysis so that long-term designing, planning, and policy implementation is effective. 
The relationships we can extract from a data set depend both on the scale and space 
on which the analyses are performed. Further, policies can complicate the situation 
on geographically targeted population, targeted socioeconomically vulnerable groups 
if appropriate scales of assessment are not chosen (Stephen and Downing, 2001). The 
more the level of observation is disaggregated, the easiest it is to construct the zoning 
that is best adapted to the condition for analyzing and cartographical representations 
(ESPON, 2006). Spatial patterns inherent to data and geographic space can successfully 
be explored by using and comparing studies at different levels.

Conclusion
Development planning and policy implementation are more likely to achieve effective 
outcome when the problem is analyzed and addressed at the detailed and most appropriate 
spatial level. However, selecting the most appropriate spatial scale is always challenging. 
In the current state, though ward is the lowest spatial unit for local administration and 
service delivery, it is not the lowest spatial unit for census data dissemination. If the 
coming census 2021 is planned at disseminating data at ward level, the administrative 
level will be lower but the spatial coverage will remain the same as earlier VDCs. The 
restructuring of administrative boundaries into larger unit has simplified the detail for 
spatial representation and hence has introduced additional generalization of census data. 
If the lowest possible spatial level is not chosen for assessment, it may have implication 
on policies, either geographically targeted at socioeconomically vulnerable groups or 
to the area of natural disasters. Use of data available at one level of the spatial unit for 
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policy level analysis when aggregated to higher level should be analyzed carefully using 
different data classification methods and visualization tools. It is concluded that scaled 
spatial representation matters in planning and policy aspect. It has policy significance 
and hence careful mapping and interpretation is essential. It is also essential to identify 
lowest level spatial unit for data analysis and visualization. It is suggested that with the 
restructuring of the administrative boundary, disaggregated data at a lowest spatial level 
than existing wards should be provided for meaningful spatial representation, careful 
analysis, and better development planning. Visual-spatial decision making should be 
enriched with preferential information and GIS as a tool should and GIS mapping as a 
method should be devised carefully. It is meaningful to analyze data at different spatial 
scale to visualize and identify spatial variation.
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Abstract
Depopulation and increasing greenery due to agriculture land abandonment is 
general scenario in many highlands of Nepal in recent decades. High resolution 
remote sensing image is used in land use change analysis. Recently, object based 
image analysis technique has helped to improve the land use classification 
accuracies. Thus, this study was carried out with high resolution image data 
sources and innovative technique of land use classification in the northeast part 
of Andhikhola watershed, in the Middle Hill of Nepal. Increasing greenery due 
to agriculture land abandonment in the hill slope is the major land use change. 
Secondly, increasing built-up area in lowland along the highway is another. 
Decreasing hill farmers is the major drivers of converting cultivated land into 
vegetated area and increasing built-up area is due to urbanization and shift of 
rural people from hill slope to lowland and accessible area. Converting cultivated 
land into forest, shrubs and grassland is at marginal land and remote areas which 
is mostly controlled by altitude, slope gradient and slope aspect. Additionally, 
land suitability and accessibility are also other important controlling factors. 
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Keywords: high-resolution, land use, object-based image analysis, remote 
sensing images 

Introduction
A landscape is the visible feature of an area of land which reflects a living synthesis of 
people and place helping to understand self-image of the people who habitat it (Higgins 
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et al., 2012). Land use/land cover (LU/LC) is the spatial pattern of landscape (Higgins 
et al., 2012). Thus the dynamics of land use/land cover are fundamental to monitor 
physical and human processes on a land system, which is very essential for human 
well being and sustainable environmental management (Shreenivasulu et al., 2014). 
Agriculture landscape is very much human-driven, which is studied in the form of 
land use/land cover dynamics (Barton et al., 2010). The population in mountain and 
hill was increasing (Clarke, 1990) resulting high population pressure on traditional 
intensive subsistence farming two decades before. The implication of population 
growth is the increasing demand for agriculture land for food, forest products for fuel, 
fodder, leaf and litter and pasture land. Encroachment of marginal land for cultivation, 
deforestation, and overgrazing in the hill slopes of Nepal has led to widespread erosion 
and massive destruction of forest (Blaikie et al., 1980; Eckholm, 1976). Consequently, 
the subsistence agrarian economy in the Hills of Nepal has increasingly been vulnerable 
due to the deterioration of environment and ecology (Mauch, 1976; Rieger, 1976; 
Schroder, 1977). Heavy loss of precious top soil reducing the productivity of agriculture 
land in the hill slopes, with scarcity of forest and grazing lands (Ives and Messerli, 
1989) has led to increasing poverty, particularly among the marginal hill farmers. 
Over the last two decades, migration of rural farmers from the Hill to the Tarai and 
towns and cities within the country, as well as to foreign countries has decreased the 
population pressure on the hill slope agriculture of Nepal (CBS, 2012). Tendencies of out 
migration of rural farmer in search of employment to foreign countries and urban areas 
are highly increasing (CBS, 2012). This development is accompanied by increasing 
greenness in such abandoned agriculture land and can be observed elsewhere in poor 
developing countries across the world in the recent decades (Gellrich et al., 2007; Li et 
al., 2018; Shi et al. 2017). Such phenomena can also be detected in the Hills of Nepal 
(Chidi, 2015; Chaudhary, 2018). Depopulation is being the major driver of cultivated 
land abandonment and increasing natural vegetation cover in Andhikhola watershed 
of Syangja district (Chidi, 2016) and the spatial pattern of land use change is highly 
different at different land features. However, micro-level analysis of land use land cover 
change is still lacking. Thus, this study aims to analyze land use change in the northeast 
part of Andhikhola watershed of Syangja district using high resolution image and latest 
land use classification techniques. 

Data and methods
This study is concerned on land use change analysis, for which the data have been 
analyzed from high resolution remote sensing image and object based image analysis 
technique. Population data was collected from population census reports. Field work 
was carried out for verification, correction of collected data, and the identification of 
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ground reality. Basic spatial information such as contour lines, drainage system, road 
network and settlement were derived from the topographical map (1996) at the scale of 
1:25000 from Survey Department of Nepal. These were converted into digital format. 
The Digital Elevation Model (DEM) was developed using 20-meter interval contour 
lines of the topographic maps. Altitude, slope aspect and slope gradient information 
were derived from DEM. The aerial photos of 1996 (collected from Survey Department 
of Nepal) covering the study area were converted into Orthophoto (ERDAS, 2010). The 
orthophoto was used to derive land use (Lillesand et al., 2011; Lawali and Dauda, 2014) 
in 1996. WorldView 2 image of 2011 with 2 m multispectral spatial resolution and the 
0.5 m panchromatic spatial resolution was used to obtain recent land use information. 
Resolution merge (data fusion) of the multispectral bands with the panchromatic band 
was carried out to generate 0.5 m image data (Table 1). 

Table 1: WorldView 2 image information

Image description Multispectral (8 
bands)

Wave 
length (nm)

Spatial 
resolution

Imagery source: WV2

Acquired date: 2011-11-28

Radiometric resolution: 11 bits

Catalog ID: 

1030010010146A00 &103001000F8FE300

Coastal 400 - 450

2.0 m

Blue 450 - 510
Green 510 - 580
Yellow 585 - 625

Red 630 - 690
Red Edge 705 - 745
Near-IR1 770 - 895

Near-IR2 860 - 1010

Panchromatic 450 - 800 0.5 m

Object-based image analysis (OBIA) on a high-resolution image was used to achieve 
higher accuracy for the land use/land cover change classification (Blaschke, 2010). 
Threshold algorithm was used for image classification in OBIA. The land use was 
classified into six broad classes such as forest, shrubs, grassland, cultivated land, sandy 
and water. Observation was carried out for the correction of land use derived from the 
image of 2011 to develop the land use of 2016, and to know the ground reality in the 
study area. Seventeen locations were selected at different geographic locations on the 
basis of altitude, distance from market, and different parts of the hill slopes. Detail field 
study was carried out with semi structured questionnaire using Reality Check Approach 
(RCA) at these selected settlements (Jupp et al., 2016; RAP, 2015). From each selected 
settlements, three households of economically poor, middle and rich were selected for 
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RCA. In the meantime, informal discussions were also held with the local people of 
those locations and acquired information about the change in land use classes and their 
associated factors. 

Maps and tables of land use and change in 1996 and 2016 were derived. Land use 
transition matrix was developed to identify the land use transformation from one 
category to other during 1996 to 2016. Separate land use of 1996 and 2016 at different 
altitude, slope gradient and slope aspect were also calculated to identify the control 
of these topographic variables on land use change. Forest, shrubs and grass land was 
grouped into vegetated area.

The study area
The study area is the northeast part of the Andhikhola watershed of Syangja district, 
lying in the southwestern part of Narayani watershed of Nepal. The study area covers 
nearly 97.8 square kilometers, comprising altitudes ranging from 779 meters to 2,469 
meters (Figure 1). The Andhikhola is one of the tributaries of the Kaligandaki river 
that finally drains to the Narayani river. The study area lies within 28°03'40" north to 
28°11'02" north latitude and 83°49'30" east to 83°56'51" east longitude. Over 30% of 
the land of the study area is occupied by less than 5°slope angle, while more than half 
(52.53%) of the area shows a slope angle ranging from 5° to 30°. About 17% land is 
steeper than 30°. 

The study area lies in a subtropical and warm temperate region having an average 
temperature of 21°C with a range of minimum average 12°C in winter to maximum 
average 27°Cin summer (DHM, 2009). It receives a total annual precipitation of 2,800 
mm in which about 80% rainfall occurs during the summer season from June through 
September. Lower plain area has irrigation facility from the river and stream where 
crops are produced thrice in a year. Only few parts of hill slopes have seasonal irrigation 
facility where crops are produced twice a year. Other areas are rainfed area with only 
one season crop. The average population density watershed is 324 persons per sq. km 
ranging from 30 persons in remote hill slopes and 3,404 persons per sq. km in urban 
area (CBS, 2012). Traditional intensive subsistence agriculture practice is the major 
occupation in the study area similar to other parts of mountain and hills of Nepal. 

C. L. Chidi*, W. Sulzer, P. K. Pradhan / The Geographical Journal of Nepal Vol. 12: 41-56, 2019 



 45 

Figure 1: The study area

Results
Human population

The annual growth rates of population in Syangja district were 0.77% between 1981 to 
1991 and 0.78% between1991-2001 which was less than the national average of Nepal 
2.1% and 2.25% respectively. But during 2001 to 2011, the annual population change 
rate of Syangja district was -0.93 (CBS 2012) whereas national rate of change was 
1.35. Nearly 50% of the households had at least one family member absent in Syangja 
district in 2011 as compared to 25% of the households at the national level. The absent 
population of Syangja district was 17.5% which is quite higher than that of national 
level (7.3%) and the rural area (7.4%) (CBS, 2012).The analysis of some portion of 
the study area revealed that 47% of active age population are absent from the village in 
2015 (Chidi, 2015). In Nepal, history of migration of population in foreign countries is 
not new. However, it emerged more rapidly in the mid 1990s as a foreign employment 
among the youth became motivating factor because of the political instability due to the 
Maoist insurgency in Nepal on the one hand and rapid growth of development activities 
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in the countries of East Asia and Gulf region which created employment opportunities 
for skilled and unskilled labor on the other hand. Nepalese obtained official permission 
to work in oversea countries more than double between 1996/1997 and 1997/1998. 
Nepalese in foreign employment was estimated around 2.27 million in 2007 (NCCR/
NIDS, 2008). The active members of most of the families receiving remittance from 
foreign employments are found living in the towns and cities of the districts across the 
country for relatively better facilities such as education, health, accessibility by public 
transport, security, etc (Pradhan and Sharma, 2017). Indeed, most of the rural areas of 
Nepal grossly lack these basic facilities. As a result, only the old aged people are living 
in the rural villages to look after their ancestral properties.

Land use change

Cultivated land is highly decreasing at the hill slope converting into forest and shrubs. 
There is no significant change on cultivated land at lowland area. Built-up area has 
significantly increased along the highway and river side. Forest and shrub has been 
significantly increased in most of the sloppy land (Figure 2). The maps indicate that 
lower plain and accessible area has the lowest change of land use than remote hill 
slopes. 

Figure 2: Land use pattern in 1996 and 2016
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Nearly 57% of the total study area is covered by cultivated land followed by forest. 
Forest and cultivated land occupied nearly 88% of the total area in 1996. The third 
and the fourth land use types are shrub and grassland. Vegetated area (forest, shrubs 
and grass land) occupied more than 40% of the total area. Altogether nearly 97% of 
the total area was occupied by cultivated land and vegetated area in 1996. Remaining 
was covered by built-up area, sand and water. But in 2016, forest area was the highest 
followed by cultivated land and shrub area. Built-up area increased more than double 
(Table 2).

Table 2: Land use and change

Land use Area (Sq. km) Area % Change
%1996 2016 1996 2016

Forest 30.10 38.12 30.80 39.00 26.6
Shrub 5.92 26.77 6.06 27.39 352.0
Grass 3.44 2.50 3.52 2.56 -27.3
Cultivation 55.47 26.79 56.75 27.41 -51.7
Built-up 0.70 1.45 0.72 1.48 105.6
Sand 1.54 1.50 1.57 1.53 -2.6
Waterbody 0.56 0.54 0.58 0.55 -5.2
Total 97.75 97.75 100.00 100.00

Table 2 indicates that there is a significant change in land use in the study area between 
1996 and 2016. Shrub area has increased tremendously with over 352% during this 
period. This is followed by the forest coverage and built-up areas (Table 2). On the other 
hand, area of two land use types such as agriculture land and grassland has decreased 
remarkably during this period. It has been observed that most of the grassland was 
converted into shrub. 

Land use transformation (1996-2016)

The highest proportion of the transformed cultivated land is into the shrubs followed 
by forest and grass. More than 51% of the total cultivated land of 1996 was converted 
to vegetated area (forest, shrub and grassland). Some portion was into built-up and 
others. Conversion of forest area to other land use is the lowest. Higher proportion of 
shrub was transformed into forest, and grass into forest and shrubs. Built-up area was 
transformed into cultivated land and shrub. Due to its small proportion of the total area, 
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it has no significant impact on percentage area change in total. However, 2.18 percent 
transform of cultivated land into built-up area has significantly increased during 2001 
to 2016 (Table 3). 

Table 3: Percentage of land use transformation (1996-2016)

Land use Cultivation Built up Forest Shrub Grass Sand Water
Cultivation 45.45 2.18 19.95 29.06 2.20 0.90 0.26
Built up 45.78 29.14 8.01 16.43 0.57 0.06 0.01
Forest 2.11 0.08 80.06 17.30 0.38 0.05 0.02
Shrub 2.07 0.05 34.61 60.84 2.13 0.14 0.17
Grass 2.04 0.07 26.86 43.15 27.71 0.08 0.09
Sand 24.13 0.37 2.80 11.32 4.04 42.86 14.46
Water 16.43 0.44 0.34 15.06 3.18 42.46 22.08

Land use and topography

Cultivated land has been deceased in all slope aspects, slope gradient and elevation 
in the study area. However, the proportion of change is highly different at different 
elevation, slope gradient and slope aspects. The highest proportion of cultivated land 
has decreased in the north facing slope (more than 70%) followed by the northeast and 
the northwest. Least change is in the flatland followed by south and southeast. The 
proportion of vegetated area highly increased at flatland followed by east and west facing 
slopes. Built-up area highly increased in the flatland followed by west. Decreasing of 
cultivated land is the highest above 1300meters and the least at below 900m. Built-up 
area increased more than double below 900 meters. Similarly, increasing vegetated area 
is the highest below 900 meters (Figure 3).   
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Figure 3: Land use change by altitude, slope gradient and slope aspect

Decreasing grassland coverage was due to the conversion of grassland into shrub. Built-
up area has been increased remarkably mainly in the lowland, because of the spatial 
shift of people from traditional settlements of the hill slopes to the lowland and along 
roads and highways. As a result, rapidly growing urbanization process in these areas can 
be detected (Figure 2). In 2016, land use map shows a more complex pattern compared 
to the 1996 map. This is caused by the abandonment of agriculture patches, converting 
them into green areas such as forest, shrubs, and grassland. Land use change analysis 
shows that higher parts have more land abandonments of cultivated land converting into 
vegetated area. Increasing built-up area can be detected in lowlands. Most cultivated 
land has been converted into forest, shrub and grassland. Some parts of the cultivated 
land of 1996, now became forest coverage because those parts within the cultivated land 
had already some upcoming trees in the old image.

Conversion of cultivated land into a vegetated area is highly correlated with depopulation 
in the watershed during 1999 to 2014 (Chidi, 2016). The land use change during this 
period shows that the significant decrease of cultivated land and increase of vegetated 
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area due to the agriculture land abandonment in the study area can be compared with 
many highlands having similar phenomena in the world (Shengfa and Xiubin, 2017; 
Gellrich et al., 2007; Prishchepov et al., 2013). Thus, this study result is not also different 
from many other findings in the world. 

Discussions
There is an intrinsic relationship between human activities and their surrounding 
landscape. Agriculture through hill terrace farming system is the main occupation and 
major means of the main income for the rural farmers in the study area. Agriculture 
system has however, not been improved due to the lack of agro-infrastructure. For 
instance, the study area had its 21.6 percent cultivated land being irrigated by perennial 
irrigation system (DADO, 2013). Subsistence agriculture has been practiced by the 
farmers, which was just to produce goods required to feed their families themselves. 
Further, landholding size was characterized by extremely small farm size having 0.51 
hectare in Syangja district, which was quite lower than the national figure (CBS, 2013). 
Despite there is comparably higher comparative advantage in diversity of cropping 
practice due to the altitudinal variation, weather change, source of water, biodiversity, 
etc, the highlands of the hill areas have not exploited these benefits are due to the lack 
of basic agro-infrastructure. Control of topographic factors such as elevation, slope 
gradient and slope aspect converting agriculture land to vegetated area is found in many 
parts in the world (Chidi, 2016; Birhane et al., 2019). Major permanent restrictions of 
agriculture in mountain areas are the natural landscape with their steep slope, climate, 
and altitude (European Commission, 2009). Heavy loss of hill farmers during the last two 
decades is caused by scarcity of agriculture land and lack of off-farm job opportunities 
in the uplands and expanding commercial farming in the lowlands, growing economies 
in urban areas and foreign countries (Pratap, 2011; Fatima and Hussain, 2012; Barah, 
2010) as elsewhere in large parts of world (Tukahirwa, 2002; VanWey, 2003). Lack 
of sufficient land for cultivation, low productivity and other facilities has motivated 
farmers to out-migration in the study area. Out-migration of the farmers from the hill 
slope has released population pressure on the farmland, which was already more than 
land carrying capacity in the past. Degradation of land and natural vegetation including 
wildlife has been a crucial issue in the hills of Nepal (Blaikie and Brookfield, 1987). 
Higher human intervention in the hills increased land degradation in the past (Regmi, 
1978; Carson, 1985; Mahat, 1985). At that time, overgrazing of livestock on abandoned 
land had increased land degradation in the hills of Nepal (Khanal and Watanabe, 2006) 
but now observation reveals that decreasing intensity of livestock number and decreasing 
human population has resulted into decreasing soil erosion from abandoned land due to 
mostly covered by vegetation and low intervention of human and livestock. However, 
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increasing abandonment of cultivated land has not only caused a decline in the level 
of agricultural production in the villages but also seriously affected the livelihoods of 
marginal and small farm households in the villages (Khanal and Watanabe, 2006) in the 
mountain region of Nepal. 

Decreasing human and livestock population resulting into increasing greenery and 
wildlife population make the suitable situation for interspecies competition (Mackenzie 
et al., 2002) between wildlife and human population which is common phenomena in 
many abandoned land (Hua et al., 2016; Benayas et al., 2007). Farmers in the remote 
areas are facing greater problems from wildlife to protect their farmland and livestock. 
Usually groundwater recharge is due to increasing natural vegetation (Mohan et al., 
2018), but there has been a crucial issue of drying up of water sources due to climate 
change in Nepal (CBS, 2017; GoN, 2014). Thus, there is not visible impact of ground 
water recharge due to increasing greenery. However, further scientific verification is 
required. Depopulation of farmers in the agriculture does not always result in land 
abandonment, while because of the decreased land value, it is possible to make for 
land pooling of fragmented small pieces of land holding size for commercial purpose 
(Ellis, 2004; Izquierdo et al., 2011). Hill slope farmers manage their crops land by 
terracing, planting vegetation and canalling surface water to protect soil erosion and 
land degradation. However, down power of summer rainfall sometimes becomes out 
of control for farmers. For this region, hill farmers require support from outside which 
will be very helpful for watershed ecosystem in the hill slopes of Nepal. In a watershed 
ecosystem, highland farmers are responsible for controlling land degradation through the 
protection of vegetation and proper land management, but they are rarely compensated 
by lowland people who are benefited due to the better ecosystem services (Bagura, 
2012; FAO, 2011). This can be a suitable concept of watershed management in the 
mountainous country like Nepal.  

Conclusion 
In the recent decades, landscape dynamics in the Hills of Nepal is due to the agriculture 
land abandonment from the Hill slopes and increasing urbanization in the lowland 
areas. It is because of the out-migration of the farmers to those areas and countries 
where employment and economic opportunities are offered to them and shifting of 
people from higher hill slopes to lower plain area, urban centers and Tarai region of 
Nepal. Landscape dynamic has multi-facet but very few information is available in 
Nepal. Decreasing human activities in the highland and increasing human activities 
in low land is the general scenario in the study area. Physical suitability for human 
habitation as well as accessibility is better in lowland than in the hill slope. Agriculture 
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land abandonment in the hills may be beneficial due to the massive regeneration of 
vegetation, active reforestation, water regulation, soil recovery, nutrient cycling, 
increasing biodiversity, and wilderness. However, forced change of landscape in the 
hills may impact on food scarcity and thereby on living of rural people. Many unique 
opportunities with comparative advantages, which are available in the Hills, need to 
be exploited by suitable policies and programs that can benefit the hill farmers. Thus, 
information on landscape dynamics in the hills of Nepal is very essential to be generated 
through widespread studies which help to formulate policies and plans for sustainable 
environmental and landscape management.  
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Abstract
Mountain communities are adapting their livelihoods to a complex combination of 
social, political and economic changes and associated risks. Despite recognition 
of adaption in response to multiple changes in sustainable livelihood and critical 
climate change literature, risks attributed to biophysical effects of climate 
change have increasingly assumed importance. Consequently, diversification is 
promoted as an adaptive approach to reduce such risks. However, understanding 
livelihood adaptation from the vantage point of climate change alone might lead 
to a limited understanding of non-climatic factors also shaping it. This paper 
proposes understanding adaptation through analysing long-term livelihood 
changes and using society rather than climate change as a conceptual starting 
point. It argues that such an approach has better potential to highlight a broader 
range of dynamic drivers operating over decades and to inform contextually 
grounded rural livelihood adaptation policies. Changes are traced in the overall 
livelihood trajectories among four rural communities in Nepal, in living memory, 
to understand the role of adaptation in shaping it. Qualitative life narratives were 
collected and complemented by key informant interviews, field observations and 
the analysis of official documents. The findings suggest that livelihoods have shifted 
not only from subsistence towards income generation but also from engagement 
in diverse livelihood sectors towards specialisation; the opposite of the advocated 
diversification. The role of political, economic, social and cultural processes 
within and outside the community has been prominent in shaping this trajectory.
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Introduction
Mountain communities are subjected to a host of global environmental and  
socio-economic influences posing complex challenges and risks (Hurni et al., 2005; 
Jodha, 2005). However, it is the vulnerability to climate change that increasingly attracts 
attention (Gentle and Maraseni, 2012). It constitutes the foundation for international 
and national adaptation policy agendas (Kohler et al., 2010), promoting diversification 
of livelihoods as an effective adaptive strategy to reduce risk (Agrawal, 2008) and to 
achieve environmental sustainability and rural poverty reduction (Barrett et al., 2001).

Notwithstanding the importance of climate change concerns, studies have pointed out 
that vulnerable communities do not necessarily adapt to climate changerisks in isolation 
(See Leichenko and O’Brien, 2008; Parsons and Nalau, 2016). Therefore, understanding 
or supporting adaptation from the vantage point of climate alone is likely to overlook 
other important factors shaping livelihood adaptation in mountain communities, which 
have so far only afforded marginal focus (Bassett and Fogelman, 2013; Leichenko and 
O’Brien, 2008).

The purpose of this paper is to contribute to a holistic understanding of adaptation through 
tracing long-term livelihood trajectories, using society rather than climate change 
as a starting point. The approach is not to ignore the urgent need to address climate 
change and associated risks or rejects the risk-reducing potential of diversification. The 
intention is to understand from a historical standpoint, how communities have adapted 
to complex combination of changes of which climate may be one. At the same time 
highlight that their manifestations are socially mediated, and thus the role of contextual 
non-climatic factors may acquire more relevance to understanding adaptation in specific 
contexts (Becker, 2014).

The study involves analysis of the trajectory of long-term livelihood changes as it has 
the potential to highlight dynamic drivers operating over decades (Scoones, 2009).It 
focuses on rural communities in four villages of Khumjung, Buksa, Kengma and Ingla 
in eastern Nepal. Nepal is among the least developed countries in Asia and with its 
landlocked geography deemed particularly vulnerable to contemporary global change 
(UNCSD, 2012). Livelihood diversification has long been a quintessential part of rural 
development and sustainability policies in Nepal, aided by the international community 
(Chhetri et al., 2012).

To meet the above mentioned purpose, the paper will attempt to answer two research 
questions–what changes in livelihoods in living memory do members of the communities 
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in Khumjung, Buksa, Kengma and Ingla express? What factors shaped the main 
trajectory of livelihood adaptation?

Theoretical framework
Adaptation: A process to deal with risk

To understand adaptation from the vantage point of society involves conceptualising 
it as a dynamic process by which a population achieves a "working relationship" with 
its environment (Agnew, 1981:106), by responding to some changing condition, stress, 
hazard, risk or opportunity (Smit and Wandel, 2001); here closely related to reducing 
livelihood risks (Agrawal, 2008; Halstead and O’Shea, 1989). Adaptation could range 
from being mobile to reduce risk, changing land use to increase production of a resource 
over space and time, pooling resources from multiple sources, diversifying activities, 
exchanging and storing resources,to innovating new techniques to address livelihood 
needs (Agrawal, 2008; Thornton and Manasfi, 2010). 

Livelihood and diversification

Livelihood is here conceptualised as going beyond income, not only to include both 
cash and kind, but also other factors, such as social institutions, gender relations, and 
property rights (Ellis, 2000), required to sustain and support livelihoods. Such broader 
conceptualisation helps to avoid neglecting access to resources in addition to the 
availability of resources (Bebbington, 1999), which defines the opportunities available 
to individuals and communities (Sen, 1997). Thus, livelihood diversification could 
conceptually imply construction of portfolio of income earning activities from dissimilar 
sources (farm, non-farm, remittances) and building social support capabilities (See Ellis, 
2000). In contrast to specialization, which implies reducing the number of livelihood 
activities focusing on one or a few for greater efficiency (Ellis, 2000, p.291).

Literature is rife with examples suggesting livelihood diversification as a central 
adaptation strategy to reduce risk (Agrawal and Perrin, 2008; Chambers and Conway, 
1991; Scoones, 2009), but changes in livelihood portfolios of households can go both 
ways and lead to either diversification or specialisation and even a mix of both (Guillet et 
al.,1983; Sharma, 1997). At the same time it becomes essential to highlight the trajectory 
of livelihood pattern and understand if the overall pattern is towards diversification (or 
specialisation) and in what way? 

It could also be misleading to assume livelihood diversification as altogether positive 
and its benefits as uniformly spread across households and communities. Several 
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factors have been shown to limit the opportunities of livelihood diversification, such 
as rigid labour markets (Barrett, et al; 2001), unfavourable physical environment, 
seasonality, inflexible management policies, limited personal skills, time constraints, 
rigid institutions (Hussein and Nelson, 1998), and gender differences (Davidson, 
1998). Thus, a broader conceptualisation of livelihood is justified for a more holistic 
understanding of adaptation.

Non-climatic macro changes

Mountain communities in Nepal have experienced and adapted to significant non-
climatic changes starting with the opening of the economy in the 1950s and its subsequent 
market-orientation (Pant, 2005), political changes towards democracy (Bista, 1991; 
Lawoti, 2007) and cultural changes driven by tourism (Dhakal, 2014; Nepal, 1997). 
Trekking tourism, in particular, has been seminal in changing the social, cultural, and 
environmental landscape (MacLellan and Thapa, 2000; Stevens, 1993). Spoon (2011) 
exemplifies some of these shifts among Sherpas from “spiritual and agro-pastoralist 
socio-economic values to more tourism centred economic logic” (p.657). However, 
most recent debates about adaptation and changes in the country have been driven by 
the climate change agenda (Nepal INDC, 2016; UNDP, 2014), even when it is clear that 
non-climatic changes have been fundamental (Forsyth and Evans, 2012).

Methodology 
Background and study site

This study focuses on mountain and hill communities residing eastern part of the country 
(Figure 1), where agricultural and non-agricultural activities, common throughout the 
country, contribute to different degrees to the local economy. Although, livelihood 
adaptation is observed in the western mountains and Manang and Mustang area (Thapa  
et al, 2017) yet the study of eastern part of Nepal could benefit from a range of experiences 
concerning factors potentially driving adaptation. That in combination with logistical 
limitations motivated focusing on the eastern mountains and hills, where Khumjung is 
located on the main tourist trail to Mount Everest, Kengma and Buksa are located off 
the main trail but still having tourism related livelihood opportunities, while Ingla is 
located far from such tourism infrastructure. In Khumjung and Kengma, Sherpas are 
the dominant community, both in terms of number and ownership of property, but Rais, 
Gurungs, Magars and Diyalis are also living there and often referred to as people from 
Oul or belonging to Solu region or lowlands (South of Khumbu). Buksa comprises 
mainly Rais, while Gurungs are the dominant community in Ingla, but with Tamang, 
Chettri, Baun and Damai minorities.
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Figure 1: The locations of the villages

Data Source: ICIMOD (International Centre for Integrated Mountain Development) 
(2008) Settlements of Nepal, (2008), district Boundary of Nepal (2009). Kathmandu, 
Nepal: ICIMOD.

Method

A case study methodology was deemed appropriate (Flyvbjerg, 2001). Life narratives 
were collected through in-depth interview of community members which were 
complemented by key interviews. Women and men aged over 50 were purposively 
selected to provide a long-term perspective on the livelihood changes experienced by 
villagers. Although the rule was not strictly followed to avoid missing out on valuable 
narratives, exceptions were particularly made in connections with people from Oul and 
key informants. Eighteen interviews were conducted in Khumjung (nine women and 
nine men), four in Kengma (three women and one man), five in Buksa (three women 
and two men), and twenty-one in Ingla (ten women and eleven men). The interviews 
in Khumjung were conducted in the local Sherpa language with the help of a research 
assistant, while Nepali was used with respondents in Kengma, Buksa and Ingla. Key 
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informants include a representative of the Himalayan Trust, the former district head of 
Solukhumbu, a representative of the former Jamuna Village Development Committee (it 
now is administratively placed under Sandakpur rural municipality), and a representative 
of the Namsaling Community Development Centre. Field work was conducted between 
December 2014 and March 2015. The narratives were supported by data drawn from 
sources, which are provided in the table below. 

Table 1: Overview of the data gathering techniques

Type of 
technique

Mode of interaction Type of information

Field 
observation

Observations during trek and walks 
with research assistant in the village. 
Informal chats. Taking photographs 
when during walks. Participatory 
observation during in village marriage 
celebration, religious ritual village 
monastery and helping in some of the 
daily chores. 

Data used for making interview guide 
and contextualize findings from the 
respondent interviews.

Used to understand the interactions in 
the villages and islands. 

Interviews In-depth interviewing (more open 
ended )

Key informant (Semi structured 
interview)

Life narratives used to understand 
changes in living memory (emphasis 
on livelihoods) and adaptation to these 
changes.

Information concerning formal efforts 
when it comes to adaptation and 
development work in the areas.  Data 
also helped understand interaction 
between formal authorities the 
community interaction with. 

Focus 
Group 
discussion

Facilitating during the group 
discussion. 

Data used to understanding new 
topics emerging during the course of 
discussion, due to diverse viewpoints. 
Also helped confirm issues raised in 
earlier individual interviews.

Documents 
NAPA, 
INDC, 
other 
related 
government 
reports

Desk studies Data used for statistical information 
and  understand government position 
when it comes to adaptation.
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All interviews were transcribed and analysed (Figure 2). To draw out themes, open coding 
was conducted followed by development of categories using codes (See Saldana, 2011). 
Narrative accounts collected during interviews were subjected to thematic analysis and 
supported by the use of NVIVO as a tool for qualitative analysis. 

Figure 2: Steps showing thematic analysis of interview data

Results 
Khumjung

Historically, agriculture and trade with Tibet were the major livelihood activities. 
Agriculture was a subsistence activity and involved the whole family. Crops were 
limited to aalu (potato) and phapar (buckwheat). Harsh physical conditions continue to 
be an important influence on agricultural activities in Khumjung, limiting the variety of 
crops that can be grown. Agro-pastoralism was practised on a large scale that involved 
transhumance between altitudes for pastures. The village Chule near Khumjung still 
serves as a seasonal herding home for few pastoralists. Animals (yak and nak) were 
traded and used to carry meat and wool for barter that were exchanged for salt with 
Tibet. This was then exchanged for grains with the people living in the Oul region or 
warmer areas south of Khumbu region. However, trade with Tibet stopped following 
the introduction of stringent border controls by China in 1959 (Stevens,1993). Pottering 
and trekking guides were mentioned as tourism-related livelihoods that were done on a 
small scale. 

“Earlier when I used to be around 14, we used to have Yak and Nak and go to 
Tibet. There was not so much tourist system[..]” (Male, 74, Khumjung)
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The present has a different story to tell. Livelihoods are centred on tourism and related 
activities. According to the Youth club head there are around approximately 180 houses 
in Khumjung village. Mostly men were pointed out as engaged in trekking related 
activities. Few females work as porters, others are engaged in agricultural activities and 
manage tourist lodges/ restaurants, which are all dominated and owned by the Sherpa. In 
other words Sherpa households are directly or indirectly involved with tourism (Brower, 
1991). Residents find this very remunerative as tourists pay in foreign currency, usually 
dollars or euros and is indicated in the quote below.

“It is expensive to do agriculture, labour is expensive [..]but if you climb 
the Himal you will earn dollars” (Male, Khumjung, 73).

Respondents noted that in the past, the only big concern was stockpiling food for the 
winter but now they had to think about rising living costs. In Khumjung, one of the 
lodge owners noted that even 1000 rupees was not enough for the labor or Khetala cost. 
At the same time in Buksa (a relatively non tourist area), the cost for hiring labour to 
do farm work was noted as 125 rupees excluding tea and snacks. With tourism, there 
is a strong tendency to specialise and cater to the increased cost of living, for example, 
cost of food, education fees, health, travel and aspirations of a higher standard of 
living. Accommodation and food costs are high partly due to the cost of delivering to 
higher altitudes and intermittent supply during bad weather conditions and economic 
blockades.

“[..]The past system was affordable but now that we have the dollar system 
everything is expensive[..] trekking has allowed us to earn a lot of money 
and lead a comfortable life, but it is full of tension compared to the past.” 
(Male, 73, Khumjung) 

“Even 5000 is not enough, sugar, rice, milk is expensive. It is not even 
enough to buy chilly and salt. You need at least 10000” (Female, 80, 
Khumjung).

The tension mentioned in the above statement and the expenses in the following are 
indicative of the increase in living cost with the proliferation of tourism and adapting to 
the modern way of life, in comparison to the monastic way of life in the past (See Nepal, 
2015). The importance of tourism has escalated to the point that agriculture, historically 
the main livelihood activity, has been adapted to cater to the tourism sector. This 
adaptation includes land use changes from agriculture towards more land being used 
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for the construction of lodges, shops and restaurants. e.g. increase in number of tourist 
lodges from 1 in 1979 to 35 in Khumjung (Rai, 2017). Most of the Years (Highland 
settlement) settlements that were earlier potato and hay fields have now been converted 
tourist towns (LAPA, 2015). Even the harvesting season of potatoes has been adapted to 
suit the needs of tourists. According to one lodge owner, potatoes are harvested early to 
make them available to guests. Respondents voiced worries about their dependence on 
tourism, best summarised by a female lodge owner in Khumjung: 

“If tourism ends I do not know what will happen, we have used all 
our ancestral lands for tourism-related purposes [..]”. (Female, 50, 
Khumjung)

There has also been a change in the size of the house and cement material being used for 
its construction. Although mud is still used for construction, it is on a much-reduced scale 
and limited to those with low income families. Studies have confirmed growing inequality 
with tourism, between Oul people and Sherpas, and among Sherpas themselves based 
on assets owned and the kind of engagement in tourism activities (Ortner, 1989; Spoon, 
2011). Escalation of tourism activities has coincided with an overall decline towards 
engagement in earlier subsistence pattern of agricultural activities. Approximately 10 of 
the respondents indicated a decline in agricultural productivity due to an unwillingness 
to perform heavy agricultural work, low returns, storage issues and changing weather. 

One of the older respondents expressed changes in climate over the course of 20-25 
years, in terms of the amount snowfall and rainfall which was expressed as bad for the 
agriculture in the Oul region that would indirectly affect them –

“Before, in winter it used to snow heavily, but it has reduced… in winter 
there used to be almost two feet of snow [..]if there is rainfall the seedlings 
would grow better in Oul [..] there will be no famine [..]”(Male, 73, 
Khumjung)

The concerns are valid as traditionally, a buffer stock of food and fodder as a reserve for 
the winter months was maintained to reduce the risk of food unavailability. The tradition 
is still followed but comprises more of groceries and packaged food, particularly among 
those owning lodges, to cater to tourist demands all-round the year. Additionally, new 
techniques such as greenhouse have been introduced to increase the production of food 
but to cater tourist demands, especially spinach and onions, that would not otherwise 
be possible at high altitude. Greenhouse production remains on a small scale; it started 
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with one lodge and has been copied by others in the village who observed the benefits 
of growing a wider variety of crops.

Today, Sherpas migrate abroad and to Kathmandu mostly for work and education 
supported by their extensive social network both domestic and abroad (Sherpa, 2015). 
The extent of migration has been such that it is pointed as being responsible for decline 
in the growth rate (LAPA, 2015). But this has made remittances another major income 
source. Tourism being a seasonal activity, during the off-season, most Sherpa stravel to 
Kathmandu to live off their earnings. Those who cannot afford to go to Kathmandu in the 
off-season migrate to nearby Chule, which is warmer and has better grazing conditions. 
This migration of Sherpas has resulted in a lack of human power to sustain agricultural 
activities, in turn creating a need to hire labour from outside the family, especially people 
from Oul or Solu region. The main tasks for labour are manual in nature and include 
agriculture, construction and collecting firewood. People from Oul or Solu region 
migrate seasonally or permanently to avail these employment opportunities. Availing 
education facilities for their children at the school and presence of social networks in 
Khumjung was also stated as a pull factor to migrate. One of the migrants (belonging 
to Magar community from Okhladhunga), living in Khumjung for the past 9 years with 
his family stated that

“there are lot of Magars here, in fact I came earlier 17 years ago with them 
and now have settled here due to growing demand for construction work” 
(Male, 36)

When it comes to government’s role, residents noted that almost all of the basic services 
such as water, electricity, transport and medical facilities had been established by 
international NGOs, and were either maintained by them or local Sherpas. Even the 
school was started and looked after completely by a private foundation, known as the 
Hillary foundation. There are informal institutions that take care of local resources such 
as the Nawa system for forest protection and local youth club for who do repair work 
of the local facilities among other activities. In Khumjung, politics was considered 
immoral and limited to those in power.

Kengma and Buksa

Historically, the main livelihood activity has been selling agricultural products in Buksa 
and Kengma. Especially in Kengma, little income was generated from trekking-related 
activities outside the village and most residents were engaged in agriculture. 
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“Earlier there was no trekking and there was mainly agriculture and there 
was a lot of manure. But now a lot of them have started doing trekking 
work and there is less manure.” (Female, 67, Kengma)

“[..]it is mainly agriculture for those who cannot afford anything else, 
those who can, have started doing new things.”  (Female, 58, Buksa)

The agricultural production although is pointed out to have declined, attributed to 
engagement in trekking by men and reduction in livestock owned. A few shops operate 
along the main trek route especially among the Sherpa in Kengma. This, however, is 
not the case in Khumjung where such shops, including small tea stalls, are operated by 
people from Oul. In Kengma, the village’s menfolk, in particular, work as guides and 
porters during the tourist season (spring and autumn season, totalling up to 4-5 months) 
and undertake agricultural activity in the off-season. The women, on the other hand, are 
engaged in agricultural activity all the year round. In Buksa, among the respondents, the 
other source of income apart from agriculture is making traditional baskets known as 
doko. to sell locally, although not much can be said about the demand from the present 
study.

In both Kengma and Buksa, production includes millet, barley, buckwheat, raddish and 
maize. There was no particular mention of change in the type of crops except that potato 
was being grown in Kengma much more due to its demand from Lukla. There was 
also a mention of willingness to grow more but limited by availability of labour and 
manure. Some is consumed by the villagers themselves, but a significant part is sold at 
the market in Lukla and even locally, but this amount could have been influenced by the 
consumption pattern and size of the household.

The location of the airport at Lukla has provided a market for commercial agriculture, 
especially for nearby villages like Kengma. Favourable climatic conditions support a 
variety of agricultural crops. Therefore, although neither Kengma nor Buksa are located 
directly on the trekking route, they are both influenced by tourism. In Buksa, livelihood 
problems are related to access to water and lack of manure, while access to water 
and lack of firewood were problematic in Kengma. Water supply was a problem for 
respondents who did not live close to the water source, and those who could not afford 
to pipe water closer to home. In both Kengma and Buksa use of water pipes is popular 
that was facilitated by the government support. However, some pointed out that it was 
incomplete and had to set it up themselves. Firewood supply was also considered an 
issue particularly post the implementation of forest rules barring people for collecting 
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firewood all-round the year. When it comes to helping them solve livelihood constraints, 
respondents in Kengma and Buksa, noted that government officials only visited the 
village during election indicating mistrust. The role of NGO was mentioned in provision 
of educational facilities.

Ingla

Ingla has always been oriented to agriculture. However, historically it was carried out at 
a much larger scale with a focus on food crops and cattle providing the required manure. 
The quote below summarises the state of agriculture

“Even in the past it was agriculture, we planted maize, potato and even 
cardamom[…] but now there is no more cardamom” (Female, 70, Ingla)

Women often had to travel long distances early in the morning to fetch grass, firewood 
and water in the forest, and returned only in the afternoon. Mostly men worked in the 
fields and provided porter services, such as carrying heavy loads to the market. Lower-
caste households worked as blacksmiths and carpenters as most owned tiny, if any, 
agricultural land. Although these activities, and others such as spiritual and natural 
healers, have been passed down through the generations, very few younger men are 
involved in them. 

Until 2014, cardamom was a very profitable crop leading to an increase in reforestation 
activities to grow Alder trees. Increased overgrazing had led to barren lands, and 
reforestation activity was an intervention supported by the Red Panda Network to 
rectify the problem. The reforestation activity was indicated as a major incentive to 
grow trees with the purpose of providing shade to cardamom farming. Households in 
Jamuna municipality (where Ingla is located) on an average has 0.05 hectares devoted 
to cardamom (Bhattarai, 2016).

Table 2: Cardamom production in Ilam

Year Area (ha) Production(Mt/ha)
2006/2007 2,837 1,427
2007/2008 2,837 1,727
2008/2009 2,000 963
2009/2010 2,106 694
2011/2012 1,760 694
2012/2013 1,450 502
2013/2014 1,132 520

Source: Adapted from K. C. and Upreti, 2017
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The practice of cardamom farming was ended by pest attacks (Table 2) that more-or-less 
completely destroyed production and caused enormous economic losses for the whole 
village. Efforts are on-going to reintroduce cardamom with more dependence on dairy 
and Chiraito (medicinal plant). Traders visit the village to collect agricultural produce. 
Poor transport facilities made respondents dependent on them despite unfair bargaining 
practices. Although road connection improved for Ilam district and improved the price 
of cardamom, dirt roads still connect many remote villages including Ingla, making its 
location remote in relation to the markets for production. There does exist one car pool 
system but its operation depends upon the number of passengers. 

Other food crops, such as potatoes, are sold to a limited extent. The main sources of 
income from farm-based activities are the sale of dairy products, such as milk and 
churpee (a local cheese). Milk products are sold to the local dairy. Goats, pigs, hens 
are raised for their meat and cows for their dairy products, and homemade liquor made 
from millet is sold. An attempt by the Red Panda Network to train the community in 
guesthouse activities was unsuccessful. When cardamom production ended, residents 
turned to the production of the medicinal plant Chiraito as a source of income supported 
by  an international NGO, working with micro-finance schemes Bachat (‘to save’ in 
Nepali). The scheme is operated by women and involves pooling in of money to provide 
loans to members, often used to reduce livelihood risks. Although Chiraito market value 
is far below than that of cardamom, respondents were banking upon it, due to the lack of 
alternative sources of income. 

Wild boar attacks is another major threat to agriculture mentioned by the respondents 
that had led many residents to stop growing potato and maize altogether and even 
move elsewhere within the village to reduce the risk of attack. It was indicated that the 
government was unable to provide sufficient help to tackle the issues of the wild boar or 
provide alternatives to cardamom farming. Other studies in Nepal have also reported on 
this issue (Aase and Chapagain, 2005)

The government did, however, encourage the use of urea, although many residents 
claim to learn from neighbours. Interestingly, changing weather conditions and the 
government-sponsored use of urea were reasons stated for increased pest attack. 
Respondents did refer to climate when talking about agriculture. 

“Even if we grow more potatoes, there will be Chilsa (potato disease), 
which was not the case before [..]now you can find similar disease in beans 
and lentils.” (Female, 57, Ingla).
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Many respondents described a noticeable change in sowing times, the crops grown, 
and attributed declining productivity to changing weather conditions. Field notes reveal 
references made to climate change include –decrease in visibility of snow, depletion of 
water resources, appearance of mosquitoes and increase in weed population. One of the 
farmers expressed:

“There has been increasing appearance of this plant called shiru, also 
known to cause itching,  which earlier 20-25 years back was not the case 
particularly in the upper colder reaches of the village” (Male, teacher, 45 
years, Ingla).

In the village, migration abroad continues to be a major livelihood activity. Migrants 
engaged in manual labour or unskilled activities provide remittances from destinations 
such as Qatar, Malaysia and Hong Kong. The extent of the migration was to an extent 
that one of the wards in the village had mostly women inhabitants and was also attributed 
to disturbing the community values with increase in the number of extra marital affairs 
and children outside marriage. Other activities in the, village include teaching either in 
the local school or those located in other nearby villages. Among the respondents, two 
male and one female were teachers at the two schools located in Ingla.

Discussions
It is now time to discuss how the findings may answer the two research questions. 
Although the two research questions are connected, the discussion is structured in two 
parts, each addressing one of them.

The main trajectory of livelihood adaptation

It is clear that livelihood patterns have shifted from subsistence-related activities towards 
commercial, profit-oriented livelihoods in all four villages. In Khumjung, the tourism 
economy has raised expectations, as community members can now earn a comfortable 
living during the tourist season. This opportunity to earn money is also attracting 
people from Kengma and Buksa, although they have to be mobile to benefit. In Ingla, 
lucrative cardamom and chiraito plantations drove many to use most of their land for 
these cash crops. Similar studies also confirm this trend attributed to diseases (Khadka, 
2011), climate change (Rijal, 2014), and land degradation, made worse due to lack of 
institutional support (Sony and Upreti, 2017). This shift from subsistence to income 
generation has not only happened in the studied villages buta nation-wide phenomenon 
(Khadka, 1998), and a part of a global process described by Polanyi (2001) as “the 
great transformation”: The transformation of the mode of exchange from reciprocity 
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and redistribution to market exchange. This shift has far-reaching consequences, 
spanning from changes in the composition of the local labour force (Kelly, 2012) to 
increasing affluence and deprivation (Bauman, 2004). However, it has also been shown 
that adapting livelihoods from subsistence to income generation may allow mountain 
communities access to crucial services not available under the previous subsistence 
regime, such as education and health care (Lama et al; 2017). 

Tightly connected to the shift from subsistence livelihoods towards income generation 
is a parallel shift from diversified livelihood portfolios towards specialisation. This is 
clearly visible in all four villages, with tourism being the dominant sector in Khumjung, 
Kengma and Buksa, while commercial agriculture is the dominant sector in Ingla. 
What started as diversification with the arrival of the first tourists and internationally 
connected cardamom buyers, which were initially seen as complements to the already 
highly diversified livelihoods of the communities, have over the years proven lucrative 
and gradually displaced other livelihood activities. Many households and communities 
are still engaged in different livelihood activities, but most focus more or less solely on 
activities anchored in a single specialised sector, with food production persisting as a 
source income but on a heavily reduced scale.

It is important to note that there are two aspects of diversification; (1) diversifying the 
livelihood portfolio regardless of the sector, or (2) changing from activities in one to 
several sectors ( Hussein and Nelson, 1998; Niehof, 2004). This means that just counting 
the number of different types of livelihood activities is not sufficient for grasping if a 
household has diversified or specialised their livelihood. They may engage in numerous 
different activities, yet being dependent on one for the main part of their livelihood, or on 
several that all belong to the same sector. For instance, some households in Khumjung 
can live well on one mountain guide salary, while another well-off household has a 
lodge, a restaurant, and a porter’s wages. Some households are even engaging in more 
livelihood activities now than in the past, but the resources used and the nature of these 
activities are similar. 

Hence, the diversification advocated for in both science and policy has been trumped 
by specialisation everywhere. This move towards specialisation has proven to increase 
the vulnerability of the now tourism-dominated livelihoods in Khumjung, Kengma and 
Buksa, as well as the commercial agriculture-dominated livelihoods in Ingla, to the 
impact of shocks (Lama et al., 2017), epitomized by the 2015 earthquake and the pest 
attack on cardamom.

P. D. Lama*, P. Becker and J. Bergström / The Geographical Journal of Nepal Vol. 12: 57-80, 2019 



 72 

Factors shaping the livelihood trajectory

This main trajectory towards specialised income-generating livelihoods is not in any 
way driven only by climate change, yet it is fundamental in determining livelihoods 
and livelihood risks depending on the context. This trajectory can be seen as a response 
to financial stress exerted by rising living costs, which include financial costs related 
to education, healthcare, and maintaining living standards that they now have become 
accustomed to. Focusing on one or few of the most lucrative livelihood activities is 
rather understandable in these circumstances, especially considering the limited and 
shrinking labour capacity of the households and communities, with many young people 
migrating abroad or to Kathmandu. Similar trends are found in Africa (Batterbury, 2001; 
Ellis, 2005). Although it could be said that such migration is a form of diversification 
considering potential remittances, it has been shown to have a negative effect on rural 
productivity (Bryceson, 1996; Lipton, 1980).

It has also been argued that the flow of goods, services, and ideas associated with 
globalization and the opening of the economy transform the aspirations and goals of these 
communities (Spoon, 2011; Nepal; 2015), making higher income- earning livelihoods 
more attractive to fulfill present and future aspirations. The associated cultural changes, 
replacement of spiritual and agropastoralist values with a tourism centered logic (Spoon, 
2011); and the desire to become competent and take advantage of this dollar economy 
(Nepal, 2015). These changes could potentially explain the failure of the advocacy 
for diversification either because the proposed alternative livelihood activities prove 
less lucrative than established activities, or because one of them proves more lucrative 
and displaces the others. However, more lucrative livelihood activities might not only 
displace others on economic grounds. Considering their particular spatial needs and 
the lack of available land in the studied villages, it is also common to find tourism or 
commercial agriculture activities on land formerly used for food production or other 
livelihood activities.

The study also indicates the importance of social networks as a primary factor driving 
the adoption of new livelihood activities. Particularly in the case in Ingla, where the 
growing cardamom was learnt from neighbours and relatives. Additionally, the migration 
of people from lower altitudes (the Oul) was facilitated by social networks of people 
belonging to the same village and ethnic community already relocated in Khumjung or 
engaged in seasonal work. The role of social networks in shaping livelihood decisions 
has also been observed elsewhere (Adler and Kwon, 2009; Niehof, 2004).
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The trajectory towards specialisation can also be seen as trading off the reduction of 
vulnerability to a range of everyday risks–connected to malnutrition, lack of healthcare, 
illiteracy, etc – against the increase of vulnerability to the impact of shocks, as suggested 
by Lama and colleagues (2017). To complement their argument against the vast literature 
on the wholesale benefits of diversification (Cannon, 2013; Hussein and Nelson, 1998) 
and any voices branding this specialisation as maladaptive (Stringer et., 2016), statistics 
show that the annual tourist visits to Sagarmatha National Park rose to 45,000 between 
2016-2017 (45,000), a number (30,000) higher compared to the pre-earthquake level 
(Government of Nepal, 2017:2). This suggests that judging the livelihood decisions of 
households and communities demands proper care. 

Specialization appears to work rather well in relation to many issues that the people 
living in the studied villages consider important. For instance, official reports confirm 
the reduction of health problems and increase in education levels over time in mountain 
and hill communities in eastern Nepal (UNDP, 2014), which have been shown to also 
be linked to enhancement of capacity to reduce risk (Wamsler and Lawson, 2012). It 
may, therefore, be fruitful to consider specialisation in relation to Agrawal’s (2010) 
suggestion that market exchange can substitute all other adaptive processes as long as 
the communities have access to markets, which is largely determined by factors external 
to them. 

The opening of the economy was obviously seminal for the shift towards specialised 
income-generating livelihoods, and temporary trade embargoes by India coincided with 
internal political tensions hit the local economy hard with skyrocketing prices on basic 
commodities (Lama et al., 2017). However, the market economy provides very unequal 
opportunities for communities across Nepal due to limited transport infrastructure. The 
importance of roads for availing livelihood opportunities and diversification is well 
established (Olsson et al., 2014), but this limitation can be partly bypassed if you happen 
to live on the main trail to the most famous mountain peaks in the world, which attract 
tourists regardless of their remoteness. Similarly, the lack of access to vehicles to use 
on the road to Ingla has partly been overcome by the buyers coming to collect produce 
instead of community members going to the market to sell it. However, these mechanisms 
limit their bargaining power. Also, the government and NGOs are influencing livelihood 
adaptation decisions, both through actual programmes and through the discontent in the 
communities for not providing enough support. As mentioned earlier in the findings, 
the role of NGO is important in provision of basic facilities in Khumjung, supporting 
livelihood work through Chiraito and Bachat system in Ingla.
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Conclusion
This study shows that livelihoods are shifting not only from subsistence towards income 
generation but also from diversification towards specialisation, which is the opposite 
of what has been dominantly advocated in adaptation policy prescriptions for decades.
Regardless of the number of livelihood activities, which has been reduced for many while 
increased for the few, the dependence on one livelihood activity or on several livelihood 
activities within the same sector has increased significantly. Hence, aggravating the 
vulnerability to shocks may impact on entire sector. This is not to homogenously label 
agriculture in a crisis state but rather the need to understand trajectory of livelihood 
adaptation from a historical standpoint, as communities adapt differently shaped by their 
socio-economic contexts (Aase and Chapagain, 2005; Chapagain, 2006). Furthermore, 
the trajectory towards specialisation should not be judged too quickly, or be automatically 
considered maladaptive, as it has also facilitated increased access to crucial services 
and reduced vulnerability of a range of everyday risks, which altogether are seen by 
people as significant improvements. It has been tried and tested in severe shocks, and 
after an initial period of significant losses of the affected livelihoods, it appears like the 
dominant livelihood activity comes out as the most viable option after all.

This main trajectory of livelihood adaptation has not been shaped by climate change alone 
but by a complex combination of political, economic, social and cultural processes from 
both within and outside communities. Failing to grasp this complexity is largely behind 
the overall failure of the advocacy for livelihood diversification, regardless of purpose. 
Future attempts to understand or improve the livelihoods of mountain communities in 
Nepal would benefit from addressing the issue from the vantage point of society instead 
of climate change, and considering long-term changes in a range of non-climatic factors 
as the main drivers of livelihood adaptation so far. This would be a first step for tailoring 
adaptation policies embedded in the contextual understanding of mountain livelihoods.
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Abstract
Eastern Uttar Pradesh has a number of mills including large as well as small and 
ancillaries units because of availability of sufficient amount of sugarcane in this 
area. It has fertile plain which is highly suitable for cultivation of sugarcane, but 
many factors related to sugarcane cultivation as well as sugar mills have pushed 
the sugar industry to be agglomerated at some places which ultimately brought 
regional variation in distribution patterns and grouped in some clusters. This paper 
analyses the distribution pattern and clustering of sugar industry in eastern Uttar 
Pradesh. The study is based on primary as well as secondary data including number 
of industrial units, capital investment and involved employment. Out of total 30 
working mills, 25 mills make clusters occupying eight districts, i.e., Kushinagar, 
Deoria, Gorakhpur, Mahrajganj and Bahraich, Balrampur, Gonda, Basti. These 
clusters are located in the Saryupar plain as well as Tarai region which show that 
sugar industry is exclusively developed in intensive sugarcane production areas. 
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Introduction
Decentralization of industrial activity is an essential requirement for the balanced 
regional development. Sugar industries automatically follow the decentralization pattern 
due to scattered cultivation of sugarcane in a region, but variation in socio-economic, 
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political and locational factors, the development of sugar industry become lopsided 
(Tiwari and Sharma, 2013). Therefore, the study of distribution of sugar industry, its 
relationship with sugarcane production and factors affecting the development of sugar 
industry is needed to understand for further planning. Sugar industry is the largest 
organized sector industry in Uttar Pradesh and play very vital role in state economy. The 
economy in general and rural economy in particular, depends heavily on the progress 
of sugar industry. More than 2.7 million cultivators and their families are dependent 
on this industry. It creates employment to over 0.1 million people. In addition, a large 
number of persons are engaged directly or indirectly on this industry (Singh, 2015). 
Eastern Uttar Pradesh has made significant strides in sugar production following the 
development of railway web after 1900 and the emphasis laid on further development 
of sugar industry started from fourth five year plan (Pandey, 2000). The first large scale 
sugar factory was established in 1903 and after that many ups and down were faced by 
this industry. Many problems related to sugarcane cultivation as well as sugar mills are 
not only reducing the sugarcane production but also weakening the integration between 
sugarcane production and sugar mills (Singh and Ray, 1975). The tenth and eleventh 
five year plans were devoted to decentralizing the sugar industry through establishing 
new factories in backward areas nearer to sugarcane producing areas (Tiwari, 2014). 
During the last decade, the production of sugarcane has a declining trend due to lacking 
interest in the sugarcane farming among farmers because of prices instability, lacking 
consumption of sugarcane in the sugar industries (due to its illness), replacement of 
sugarcane farms by other cereals cash crops and several other problems related to farmers 
and industries itself. Out of total 48 sugar mills, 30 sugar mills were established before 
independence, but, after a Dark-age this industry got renovation and made progress 
continue (Tiwari, 2017). 

Sugar industry basically developed into sugarcane producing areas in eastern Uttar 
Pradesh, but many other factors are involved in its development. Eastern Uttar Pradesh 
has a large net sown area (5531019 hectare) (Statistical Diary, 2015), monsoon climate, 
alluvial soil and high agricultural labourers which create suitable environment for 
sugarcane cultivation, the only profitable crop in this region. In eastern Uttar Pradesh, 
the sugar industry is developed mostly in the districts of Saryupar plain which are well 
connected with railway network. Normally, sugar mills are established nearer to railway 
stations like, Kaptanganj, Laxmiganj, Ramkola, Padrona, Kathkuiyan, Tamkuhi Road, 
Khadda and Chhitauni (Kushinagar district), Anandnagar, Ghughuli and Siswa bazaar 
(Maharajganj district), Pipraich and Sardarnagar (Gorakhpur district), Deoria sadar, 
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Bhatni, Gauri bazaar, Baitalpur and Pratappur (Deoria district), Khalilabad (Sant Kabir 
nagar), Basti sadar, Govind Nagar and Munderwa (Basti), Babhnan and Nawabganj 
(Gonda), Balrampur and Tulsipur (Balrampur) and Jarwal road (Bahraich). These sugar 
mills were established under the 'British India Corporation' the outsiders entrepreneurs 
and at present, many of these are either closed or working under private sectors (Pragati 
Samiksha, 2014). After independence, development of road transport has minimized 
transport cost. Besides, old sugar mills were dependent on government power supply, 
but modern mills have own power plants and they generates power for self use and 
for sell also (Birru, 2016), therefore, modern sugar mills are developed nearer to 
sugarcane producing areas. Besides, advancement in cane forming and availability 
of entrepreneurs are other major factors which have helped in development of sugar 
industry in eastern Uttar Pradesh. Thus, the establishment of sugar mills in the study 
area follows the Weberian least cost model in which it is argued that the industry will 
locate at the weight loosing raw material source because of transportation costs are 
directly proportional to weight and distance (Mathur and Kalia, 2005). The tendency of 
sugar mills to locate in sugarcane producing areas has created clusters of sugar mills in 
eastern Uttar Pradesh. Clusters are a geographically proximate group of interconnected 
companies and associated institutions in a particular field linked by commonalities and 
complementarities (Porter, 1998 and Sorvik, 2008). In a cluster, formal and informal 
relationships exist so that sugar mills can unite forces to deal with suppliers, train their 
employees, use the same distribution channels, and share information. There is also a 
high degree of forward and backward cooperation between sugar mills, consumers and 
suppliers (Duenas, et al., 2007). Present study is an effort to analyse the distribution 
pattern of sugar industry in the study area.

The study area
Eastern Uttar Pradesh is extending between 23° 51’ N to 28° 31’ N latitudes and 81° 
30’ E to 84° 39’ E longitudes, covering an area of 85298.79 km² (29.10 percent of the 
state) (Figure 1).
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Figure 1: Location and extent of eastern Uttar Pradesh
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Eastern Uttar Pradesh consists of 27 district, 117 tahsil, and 341 community development 
blocks. It has a fertile alluvial plain deposited by the Ganga, Ghaghra and its tributaries. 
Agriculture of this region is based on monsoon, but a network of canals also works 
for irrigation and about 64.94 percent area is irrigated. A number of 88.99 percent 
populations are engaged in the agriculture in eastern Uttar Pradesh (Census of India, 
2011). Alluvial soil, irrigation facility, adequate rainfall, availability of labour etc. are 
agricultural infrastructure available in this region but adequate raw materials are not 
available to the agro-based industries due to different problems of agriculture as well as 
industries. Sugar industry, the only large agro based industry, makes some clusters and 
these clusters provide large scale employment in surrounding areas. The major objective 
of the study is to elaborating clusters of sugar industry in eastern Uttar Pradesh.

Data sources and methodology
The study is based on both the primary and secondary data. Data collection and analysis 
methods and sources are as below:

Primary data have been collected during industrial survey of sugar industries in 2013-1. 
14. There were total 48 sugar mills in the study area in which 30 units in running 
condition and 18 were sick units. In this industrial survey, total 48 sugar mills (both 
working and sick) were surveyed regarding their capital investment, employment, 
production, by-production and raw materials with the help of Interview Schedules. 

Secondary data have been obtained from the governmental and non-governmental 2. 
sources basically from Directorate of industries, Uttar Pradesh, Kanpur and Udyog 
Bandhu, Lucknow. 

Identification of the industrial clusters has been based on index of concentration. 3. 
Concentration of industries is calculated as ‘ratio of sugar mills with the total area 
of the district’ (number of mills ÷ total area) (Ren, Wen and Ren, 2014). It indicates 
areal proximity of mills. 

Percentage calculation, tables and Spearmans’s rank correlation to show relationship 4. 
between availability of raw material and establishment of sugar mills have been 
calculated with the help of MS excel workbook and PAST (Paleontological Statistics) 
Version - 2.14 Software. Maps have been drawn on ArcGIS 10.4 software.

Result and discussion
Distribution patterns of sugar industries

The analysis of distribution of sugar industry has been studied in two parts, i.e., 1) typology 
of sugar industry in terms of number of unit, capital investment and employment and, 2) 
locational distribution of industries in order to grasp the spatial patterns of grouping of 
sugar mills through the analysis of industrial clusters. 
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Typology of sugar industry

Broadly, the structure of sugar industry in the eastern Uttar Pradesh may be divided into 
the heavy, small sugar units and ancillary units (Tiwari, 2017). There is a larger number 
of factory-employment in heavy sugar mills followed by small sugar mills (registered) 
and ancillary units. In all about 20203 persons were engaged in heavy (17743 persons, 
87.82 percent) and small sugar units (246 persons, 12.18 percent) in 2015. 

Figure 2: Distribution of sugar mills and distilleries 
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In eastern Uttar Pradesh, there were 30 (95000 million capital investment) heavy sugar 
units and 776 (capital investment 55.64 million) small sugar units. In fact, the heavy 
sugar mills constitute the staple economic activities of the study area. The total number 
of major/medium working sugar factories were 30 (Figure 2) with a capital investment 
of 95000 million and employment of 17743 persons in 2015. 

The major prerogative sugar factories were established at Pratappur (Deoria), Hata, 
Ramkola, Tamkuhi Road, Kaptanganj (Kushinagar), Sardarnagar (Gorakhpur), 
Khalilabad (Sant Kabir Nagar), Basti, Walterganj and Rudauli (Basti), Mankapur, 
Babhnan, Kundurakhi and Maizapr (Gonda), Balrampur, Tulsipur and Itaimaida 
(Balrampur), Chilwaria, Kaisarganj, Jarwal Road and Nanpara (Bahraich), Motinagar 
Masaudha (Faizabad), Mijhaura (Ambedkarnagar), Ghosi (Mau) and Sultanpur. 
Development of sugar industry in regard with heavy factories had been rapid between 
from 1903 to 1943, 1969 to 1988 (Pandey, 2000) and after 2004. About 30 units were 
already established before independence. Further, during two and half decades (1943-
69), there were no new unit established in this area. However, after 1969 development of 
sugar industry were restarted and in 2012, it were 48 major and medium sugar units but 
about 18 units were sick. Only distilleries are developed as an ancillary of sugar industry 
in eastern Uttar Pradesh. The total number of distillery was 14 (in which 2 units is sick) 
with a capital investment of Rs. 8053.8 million and employment of 2304 persons. The 
major distillery are established at Gorakhpur Industrial Development Authority (GIDA) 
and Sardarnagar (Gorakhpur), Rudauli (Basti), Mankapur, Nawabganj and Babhnan 
(Gonda), Balrampur, Chilwaria and Nanpara (Bahraich), Masaudha (Faizabad), 
Ghosi (Mau) and Nandganj (Ghazipur). Development of distilleries has been rapid 
after impendence. Only one unit was established at Kaptanganj before independence. 
Further, during four decades (1951-92), there were no new unit was established here. 
However, after 1992 development of distilleries was restarted and upto 2012, it were 
14 units, but, now two units are facing the problem of sickness. Most of distilleries in 
this region were established by sugar mills, only Kaptanganj, Nawabganj, Nandganj 
and India Glycols, GIDA were established independently. Besides, Cane-crusher and 
kolhu are developed as small scale and cottage industries in eastern Uttar Pradesh, 
which are making Gur or Bheli (Jaggery), Rab and Khandsari for local demands. At the 
end of 2012, total number of registered small/cottage sugar units was 671 with capital 
investment of Rs. 55.64 million and employment of 2460 persons (Table 1). Besides, a 
number of crushers and Kolhus are working without registration. Before independence, 
only 11 units were registered and after independence, it is increasing regularly. At the 
end of 2012, Kushinagar had the highest number of small scale registered sugar units 
(188 units, 27.81 percent of the region) followed by Bahraich (85 units, 12.57 percent), 
Maharajganj (76 units, 11.24 percent), Ambedkarnagar (59 units, 8.73 percent) and Basti 
(51 units, 7.54 percent) while Sant Kabir Nagar, Chandauli, Sonbhadra, Sant Ravidas 
Nagar and Pratapgarh had no any small scale registered sugar unit.
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Sugar factories are mostly centralised in the Saryupar plain. As for as the distribution of 
heavy sugar factories is concerned, 20 percent sugar units were located in Kushinagar 
district followed by Bahraich (13.33 percent), Gonda (13.33 percent), Balrampur (10 
percent), Basti (10 percent), Maharajganj (6.67 percent) and Ambedkarnagar, Ballia, 
Deoria, Faizabad, Gorakhpur, Mau, Sant Kabir Nagar and Sultanpur (having the 3.33 
percent of total units) in 2012. Thus, all the clusters of sugar industry were emerged and 
developed around these centres. The remaining districts had not any large scale sugar 
mill except distilleries as ancillary of sugar industry. Gonda district had 25 percent of 
total distillery units followed by Bahraich and Gorakhpur (16 percent), and Balrampur, 
Basti, Faizabad, Mau and Ghazipur (having the 8.33 percent each).

Table 1: Distribution patterns of sugar industry

Districts
Percentage of Units Percentage of Employment

Percentage of Capital
Investment

Sugar 
Mills

Ancillaries
Small 
units

Sugar 
Mills

Ancillaries
Small 
units

Sugar 
Mills

Ancillaries
Small 
units

Kushinagar 20.00 ---- 27.81 18.97 ---- 28.58 18.95 ---- 23.70
Bahraich 13.33 16.67 12.57 16.13 7.47 12.80 10.53 11.83 24.87
Mahrajganj 6.67 ---- 11.24 4.19 ---- 9.84 4.84 ---- 6.92
Ambedkarnagar 3.33 ---- 8.73 5.65 ---- 9.07 2.95 ---- 7.16
S. Kabir Nagar 3.33 ---- ---- 2.48 ---- ---- 3.16 ---- ----
Basti 10.00 8.33 7.54 6.97 3.21 6.71 8.42 8.72 4.85
Gonda 13.33 25.00 6.21 12.96 16.22 6.59 15.37 28.41 3.99
Deoria 3.33 ---- 4.44 2.24 ---- 3.33 4.21 ---- 2.06
Gorakhpur 3.33 16.67 3.55 4.76 53.76 3.82 4.21 39.84 1.35
Ballia 3.33 ---- 3.55 2.84 ---- 3.58 1.58 ---- 1.85
Faizabad 3.33 8.33 2.51 3.11 3.21 2.85 4.21 1.87 3.54
Varanasi ---- ---- 2.07 ---- ---- 1.87 ---- ---- 0.92
Mau 3.33 8.33 2.07 3.81 5.82 1.83 3.16 1.25 8.98
Balrampur 10.00 8.33 1.92 12.93 6.19 2.20 15.26 1.87 1.33
Ghazipur ---- 8.33 1.18 ---- 4.12 1.14 ---- 6.23 0.22
Sultanpur 3.33 ---- 1.04 2.95 ---- 0.73 3.16 ---- 0.69
Siddharthnagar ---- ---- 0.89 ---- ---- 2.11 ---- ---- 0.80
Shrawasti ---- ---- 0.74 ---- ---- 0.65 ---- ---- 0.17
Azamgarh ---- ---- 0.74 ---- ---- 1.22 ---- ---- 2.75
Jaunpur ---- ---- 0.44 ---- ---- 0.37 ---- ---- 0.08
Kaushambi ---- ---- 0.44 ---- ---- 0.49 ---- ---- 3.64
Mirzapur ---- ---- 0.15 ---- ---- 0.12 ---- ---- 0.03
Allahabad ---- ---- 0.15 ---- ---- 0.12 ---- ---- 0.08

Source: Field Survey, 2013-14 & Pragati Samiksha, 2014

A. K. Tiwari and V. N. Sharma / The Geographical Journal of Nepal Vol. 12: 81-100, 2019 



 89 

Besides, small scale (registered) sugar units (Crushers and Kolhus) were developed in 
about all districts of eastern Uttar Pradesh. Kushinagar district have 27.81 percent of 
total small units followed by Bahraich (12.57 percent), Mahrajganj (11.24 percent), 
Ambedkarnagar (8.73 percent), Basti (7.54 percent), Gonda (6.21 percent), Deoria 
(4.44 percent), Gorakhpur and Ballia (3.55 percent), Faizabad (2.51 percent), Varanasi 
and Mau (2.07 percent), Balrampur (1.92 percent), Ghazipur (1.18 percent), Sultanpur 
(1.04 percent) and Siddharthnagar, Shrawasti, Azamgarh, Jaunpur, Kaushambi, 
Mirzapur and Allahabad (each had less than 1 percent of total small units). Sant Kabir 
Nagar, Sant Ravidas Nagar, Pratapgarh, Sonbhadra and Chandauli have not any small 
scale registered sugar units (Table 1). The distribution pattern of employment in sugar 
industry brings out an unbalanced regional distribution scenario in the study area. It 
presents a clear picture of the degree of development of sugar industry in different 
districts of the eastern Uttar Pradesh. Kushinagar district (18.97 percent) provided the 
maximum percentage of total employment engaged in sugar mills followed by Bahraich 
(16.13 percent), Gonda (12.96 percent), Balrampur (12.93 percent), Basti (6.97 percent), 
Ambedkarnagar (5.65 percent), Gorakhpur (4.76 percent), Mahrajganj (4.19 percent) 
and Faizabad (3.11 percent) in 2012. Rest of the districts (Ballia, Deoria, Mau, Sant 
Kabir Nagar and Sultanpur) had less than 2 percent of the total employment in sugar 
mills. In considering distilleries, Gorakhpur (53.76 percent) employed the maximum 
percentage of total employment followed by Gonda (16.22 percent), Bahraich (7.47 
percent) which Balrampur (95.82 percent) and Mau, Ghazipur, Basti and Faizabad had 
less than 5 percent of employment in distilleries. 

In the small scale sector, Kushinagar had the highest percentage of employment 
(28.58 percent) followed by Bahraich (12.8 percent), Mahrajganj (9.84 percent), 
Ambedkarnagar (9.07 percent), Basti (6.71 percent), Gonda (6.59 percent), Gorakhpur 
(3.82 percent), Ballia (3.58 percent) and Deoria (3.33 percent), Faizabad, Varanasi, 
Mau, Balrampur, Ghazipur, Sultanpur, Siddharthnagar, Shrawasti, Azamgarh, Jaunpur, 
Kaushambi, Mirzapur and Allahabad (each had less than 2 percent of total employment 
in small units) in 2012. Major part of the capital had been invested mostly in four 
districts, i.e., Kushinagar (18.95 percent), Gonda (15.37 percent), Balrampur (15.26 
percent) and Bahraich (10.53 percent) in 2012 followed by Basti (8.42 percent) and 
Mahrajganj (4.84 percent) while Deoria, Gorakhpur, Faizabad, Sant Kabir Nagar, 
Sultanpur, Ambedkarnagar, Ballia and Mau had less than 4 percent capital investment. 
In distilleries, Gorakhpur district (39.84 percent) had the highest capital investment 
followed by Gonda (28.41 percent), Bahraich (11.83 percent), Basti (8.72 percent) and 
Ghazipur (6.23 percent) Balrampur, Faizabad and Mau had less than 2 percent of capital 
investment. The investment pattern in the small scale sugar units is quite different (Table 
1). Bahraich had the highest percentage (24.9 percent) followed by Kushinagar (23.7 
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percent), Mau (8.98 percent), Ambedkarnagar (7.16 percent), Mahrajganj (6.92 percent), 
Basti (4.85 percent), Gonda (3.99 percent), Kaushambi (3.64 percent), Faizabad (3.54 
percent), Azamgarh (2.75 percent) and Deoria (2.06 percent) while remaining district 
have less than 2 percent of capital investment. Eight districts out of twenty seven in 
eastern Uttar Pradesh have no any sugar or ancillary industry (except small units). These 
districts are Varanasi, Siddharthnagar, Shrawasti, Azamgarh, Jaunpur, Kaushambi, 
Mirzapur and Allahabad (Table 1). These districts produce sugarcane and have the 
potentials of development of the sugar industry.

Sugar industry uses grass product (sugarcane) as raw material which follows the Weber's 
theory for its establishment near the source of sugarcane production. According to 
Spearman's Rank method, correlation coefficient between cane production and number 
of sugar units is 0.69322 which shows good association between production of sugarcane 
and number of sugar mills (Table 2).

Table 2: Sugarcane production and number of sugar units (Heavy + Small Units)

(Spearman's Rank Table)

Districts
Production of cane 

(ton)
Rank

Number of Sugar 
unit

Rank

Kushinagar 3410665 1 194 1
Bahraich 989375 5 91 2
Maharajganj 931756 7 78 3
Ambedkar Nagar 532717 9 60 4
Basti 1630888 4 55 5
Gonda 2476872 2 49 6
Deoria 448363 12 31 7
Gorakhpur 146519 19 27 8
Ballia 243032 16 25 9
Faizabad 943938 6 19 10
Balrampur 2106596 3 17 11
Mau 286239 14 16 12
Varanasi 181696 17 14 13
Ghazipur 268371 15 9 14
Sultanpur 480355 11 8 15
Siddhartha Nagar 118620 20 6 16
Azamgarh 838358 8 5 17.5
Sharawasti 316756 13 5 17.5
Jaunpur 526298 10 3 19.5
Kaushambi 78519 22 3 19.5
Sant Kabir Nagar 173575 18 1 22
Mirzapur 90454 21 1 22
Allahabad 40837 23 1 22

Source: Statistical diary, 2015
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Significance level of correlation coefficient on the basis of Student T-Test is 4.40 which 
is higher than tabulated value up to 99 percent level of significance (2.82). Hence, there 
is positive correlation between number of sugar mills and sugarcane production. High 
sugarcane producing districts have high number of sugar mills. For example, Kushinagar 
district had the highest sugarcane production (3410.67 thousand ton) and the highest 
sugar units (194) while Sonbhadra has the lowest sugarcane production (9.38 thousand 
ton) and no any sugar unit. Thus, production of sugarcane is playing dominant role in 
development of sugar industries. In other words, 'Distribution pattern of sugar industry 
follows the availability of raw materials (Sugarcane production)’ as propounded 
in Weber’s theory of industrial location. According to Weber’s theory, localised 
raw materials attract the industries to be located near source due to enhancement in 
transportation cost. The result of this study shows matching trend with Weber’s theory.

Industrial clusters 

Eastern Uttar Pradesh has to fill up a large gap of development of sugar industry. Many 
districts have no any sugar mills. The concentration and continuous establishment of 
sugar mills are attracted to limited centres which have resources and infrastructures 
and they may be identified as 'industrial clusters of sugar industry'. According to the 
index of concentration of industries, district of Saryupar plain have the highest value, 
i.e., Kushinagr (0.667), Bahraich (0.208), Mahrajganj (0.268), Basti (0.198), Gonda 
(0.122), Deoria (0.124), Sant Kabir Nagar (0.006) and Gorakhpur (0.081). Besides, these 
adjoining districts have heavy sugar mills with heavy investment, production capacity and 
employment generation. Along with the proximity of sugar mills, the number of units and 
employment has been considered to explain the industrial clusters of sugar industry. 

Table 3: Structure of clusters of sugar industry

Districts
Units (Percent) Employment (Percent)

Sugar
mills

Distilleries
Small
scale

Sugar
mills

Distilleries
Small
scale

Kushinagar-Deoria-
Gorakhpur-Maharajganj 

33.33 16.67 47.04 28.54 53.76 45.57

Bahraich 13.33 16.67 12.57 16.13 14.44 6.63
Basti-Khalilabad 13.33 8.33 7.54 9.32 3.21 6.71
Gonda-Balrampur 23.33 33.33 8.14 27.11 22.41 8.78
Total 83.32 75.00 75.29 81.10 93.82 67.69

Source: Directory of industries, 2014

One major cluster (Kushinagar-Deoria-Gorakhpur-Maharajganj) (Figure 3) and three 
minor clusters (Figure 4) namely, (A) Bahraich, (B) Basti-Khalilabad and (C) Gonda-
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Balrampur clusters are identified. These clusters had 83.32 percent unit and 81.10 percent 
of employment of sugar mills, 75 percent units and 93.82 percent of employment of 
distilleries, 75.29 percent units and 67.69 percent of employment of small scale sugar 
units (Table 3) in 2012. Besides, many small centres of sugar industry also exist in 
eastern Uttar Pradesh, like, Faizabad, Sultanpur, Ambedkarnagar, Ballia and Ghazipur 
etc. The identification and spatial industrial structure of sugar industry of these clusters 
have been analysed in detail.

Figure 3: Kushinagar – Deoria – Gorakhpur - Maharajganj industrial cluster

A. K. Tiwari and V. N. Sharma / The Geographical Journal of Nepal Vol. 12: 81-100, 2019 



 93 

Figure 4: Minor industrial clusters

Major cluster

Kushinagar-Deoria-Gorakhpur-Mahrajganj cluster

It is the largest and the most significant sugar industry agglomeration which lies in 
the north eastern part (Tarai) of the eastern Uttar Pradesh forming an alignment 
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on Kaptanganj, Ramkola, Siswa bazaar, Khadda, Ramkola, Tamkuhi road, Hata, 
Sardarnagar, Pratappur, Gadaura and Gorakhpur centres. It accounted 33.33 percent of 
total units and 36.79 percent of total employment of sugar mills, 16.67 Percent of units 
and 53.76 percent of employment of total distilleries and 47.04 percent of units and 
45.57 percent employment of total small units (Table 4 and Figure 2) in 2012. 

Table 4: Structure of Kushinagar-Deoria-Gorakhpur-Mahrajganj cluster

Districts
No. of units and its percentage of total units

Employment and its percentage of total
employment

Sugar
mills

Per
cent

Disti
llery

Per
cent

Small
scale

Per
cent

Sugar
mills

Per
cent

Disti
llery

Per
cent

Small
scale

Per
cent

Kushinagar 6 20.00 0 0 188 27.81 3360 17.95 0 0 703 28.58
Deoria 1 3.33 0 0 30 4.44 396 2.12 0 0 82 3.33
Gorakhpur 1 3.33 2 16.67 24 3.55 844 4.51 1173 53.76 94 3.82
Mahrajganj 2 6.67 0 0 76 11.24 743 3.97 0 0 242 9.84
Total 10 33.33 2 16.67 318 47.04 5343 28.54 1173 53.76 1121 45.57

Source: Directory of industries, 2014

Availability of transportation (especially railway), labour, power and high production 
of sugarcane inspired the growth of sugar industry in this cluster. Kushinagar had the 
highest sugar mills in the eastern Uttar Pradesh registering (6 units, 20 percent) followed 
by Mahrajganj (2 units, 6.67 Percent), Gorakhpur and Deoria (each of 1 units). Most 
of the units (9) were established before independence. First sugar mill of India was 
also established in this cluster at Pratappur (Deoria) in 1903. Only two distilleries were 
established here in Gorakhpur district, first Sarraiya Distillery at Sardarnagar in 1951 
and, second, India Glycols Limited at GIDA in 2005. Besides, small scale sugar units are 
also developed as cottage industry in the villages of this cluster. Kushinagar had highest 
number of small units (188 units, 27.81 percent) followed by Mahrajganj (76 units, 
11.24 percent), Deoria (30 units, 4.44 percent) and Gorakhpur (24 units, 3.55 percent). 
In this cluster sugar mills provided total employment of 5343 persons (36.79 percent), in 
which Kushinagar had highest employment in sugar mills (3360 persons, 17.95 percent) 
followed by Gorakhpur (844 persons, 4.51 percent), Mahrajganj (743 persons, 3.97 
percent) and Deoria (396 persons, 2.12 percent) while Gorakhpur provided employment 
to 1173 persons which was 53.76 percent of eastern Uttar Pradesh. Employment in 
distillery in Gorakhpur district was 1173 persons (53.76 percent) in eastern Uttar Pradesh. 
The highest employment in small scale sugar units was found in Kushinagar (703 persons, 
28.58 percent) followed by Mahrajganj (242 persons, 9.84 percent), Gorakhpur (94 
persons, 3.82 percent) and Deoria (82 persons, 3.33 percent). Sarraiya Sugar Mill Ltd., 
Sardarnagar (Gorakhpur), The Kanoria Sugar and General Manufacturing Company Ltd., 
Kaptanganj, Triveni Engineering & Industries Ltd. (P), Ramkola, J.H.V. Distillery and 
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Sugar Mills Ltd., Padrauna,  IPL  Ltd. (Sugar & Chemicals), Khadda, U.P. State Sugar 
Corporation Ltd., Tamkuhi Road and New India Sugar Mills, Dhadha Bujurg , Hata 
(Kushinagar), The Bajaj Hindusthan Sugar Industries Limited, Pratappur  (Pratappur 
Sugar Mill, Deoria), J.H.V. sugar mills Ltd., Gadaura and JHV sugar and chemicals 
(Siswa bazaar) are the major working sugar mills in this cluster. Besides, 12 sugar 
mills of this cluster are closed, i.e., U.P. State Sugar Corporation Limited, Pipraich and 
Dhuriyapar Kisan Sahkari Chini Mill Ltd., Harpur (Gorakhpur), 'Cawnpore Sugar Works 
Ltd., Gauri bazaar', Dynamic Sugar Pvt. Ltd., Baitalpur, U.P. State Sugar Corporation 
Limited, Bhatni and Deoria sadar (Deoria), Ganesh Sugar Mills, Anandnagar and Zircon 
Sugar Solution, Ghughuli (Mahrajganj) while a distillery, namely, 'Kaptanganj Distillery 
Limited' is facing sickness due to management problems. 

Minor clusters

Bahraich cluster: The cluster is located in the north western part as well as Tarai region 
of the eastern Uttar Pradesh in Bahraich district. This cluster registered 13.33 percent 
of total units and 16.13 percent of total employment of sugar mills, 16.67 percent of 
units and 14.44 percent of employment of total distilleries and 12.57 percent of units 
and 6.63 percent employment of total small units (Table 5) in 2012. Availability of road 
transportation and railway, labour, power and high production of sugarcane attract the 
establishment of sugar industry in this cluster (Figure 4). Bahraich had 4 sugar mills, 2 
distilleries and 85 small scale sugar units (Table 5). 

Table 5: Structure of minor clusters

Districts

No. of units and its percentage of total units
Employment and its percentage of total 
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Bahraich Cluster
Bahraich 4 13.33 2 16.67 85 12.57 3020 16.13 315 14.44 163 6.63
Basti-Khalilabad Cluster
Basti 3 10.00 1 8.33 51 7.54 1305 6.97 70 3.21 165 6.71
Khalilabad 1 3.33 0 0.00 0 0.00 440 2.35 0 0.00 0 0.00
Total 4 13.33 1 8.33 51 7.54 1745 9.32 70 3.21 165 6.71
Gonda-Balrampur Cluster
Gonda 4 13.33 3 25.00 42 6.21 2650 14.15 354 16.22 162 6.59
Balrampur 3 10.00 1 8.33 13 1.92 2425 12.95 135 6.19 54 2.20
Total 7 23.33 4 33.33 55 8.14 5075 27.10 489 22.41 216 8.78

Source: Directory of industries, 2014
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In Bahraich district, total 3498 persons were engaged in sugar industry, in which 3020 
persons in sugar mills, 315 persons in distilleries and 163 persons in small scale sugar 
units. First sugar mill of this cluster was 'IPL Sugar and Chemicals, established at Jarwal 
road in 1933 followed by 'Shrawasti Kisan Sahkari Chini Mills Limited', Nanpara (1983), 
'Simbhaoli Sugar Limited', Chilwaria and 'Parley Biscuit Pvt. Ltd. ', Kaisarganj. Two 
distilleries are also working in this cluster, first, chemical division of Shrawasti Kisan 
Sahkari Chini Mills Ltd., Nanpara (1986) and, second, distillery division of Simbhaoli 
Sugar limited, Chilwaria (2006).

Basti-Khalilabad cluster: This cluster is situated on the bank of Ghaghra river and 
includes the centres like Basti, Walterganj, Rudauli and Khalilabad etc which distributed 
in Basti and Sant Kabir Nagar districts (Figure 4). Except Rudauli, all centres are 
developed before independence. This cluster registered 13.33 percent of total units and 
9.32 percent of total employment of sugar mills, 8.33 percent of units and 3.21 percent of 
employment of total distilleries and 7.54 percent of units and 6.71 percent employment 
of total small units (Table 5) in 2012. Basti had 3 sugar mills (10 percent), 1 distilleries 
(8.33 percent) and 51 small scale sugar units (7.54 percent) while Sant Kabir Nagar 
(Khalilabad) has only one sugar mill. Basti district, total 1540 persons engaged in sugar 
industry, in which 1305 persons in sugar mills (6.97 percent), 70 persons in distilleries 
(3.21 percent) and 165 persons in small scale sugar units (6.71 percent). First sugar mill 
of this cluster is 'Basti Sugar Company' established at Basti district headquarter in 1927 
followed by Govind Nagar Sugar Co. Ltd. Walterganj (1928), Khalilabad Sugar mills 
Pvt. Ltd., Khalilabad (1943), and The Bajaj Hindusthan Sugar Industries Ltd., Rudauli 
(2006). A distillery unit was also working under Bajaj Hindusthan Sugar Industries Ltd.; 
Rudauli (2006) while a sugar mill of U.P. State Sugar Corporation limited (1933) is 
closed since 1999.

Gonda-Balrampur cluster: This cluster is located in the northern portion of eastern Uttar 
Pradesh and includes Babhnan, Saidwapur, Mankapur, Maizapur, Balrampur, Utraula 
and Tulsipur centres (Figure 4). It accounted 23.33 percent of total units and 27.10 
percent of total employment of sugar mills, 33.33 percent of units and 22.41 percent of 
employment of total distilleries and 8.14 percent of units and 8.78 percent employment of 
total small units (Table 5) in 2012. Gonda had 4 sugar mills (13.33 percent), 3 distilleries 
(25 percent) and 42 small scale sugar units (6.21 percent) followed by Balrampur has 3 
sugar mills (10 percent), 1 distillery (8.33 percent) and 13 small scale sugar units (1.92 
percent) (Table 5). Total 3166 persons were engaged in sugar industry in Gonda district 
in which 2650 persons in sugar mills (14.15 percent), 354 persons in distilleries (16.22 
percent) and 162 persons in small scale sugar units (6.59 percent) while Balrampur 
district had total 2614 workers (2425 in sugar mills, 135 in distillery and 54 in small 
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scale sugar units. Two sugar mills of this cluster were established in 1932, first, is 
'Balrampur Chini Mills Ltd.' established at Balrampur district headquarter and, second, 
Babhnan Sugar company at Babhnan (now Balrampur Chini Mills Ltd. (Babhnan Unit), 
followed by Tulsipur Sugar Company limited, Tulsipur (1936), Mankapur Chini Mills 
Ltd., Datauli (2004), Indo-Gulf Industries Ltd.', Maizapur (2005), Bajaj Hindusthan 
Sugar Industries Ltd., Itaimaida (2006) and Kundurakhi (2007). Besides, distilleries are 
also working under Balrampur Chini mills Ltd. at Balrampur (1994), Babhnan (2002), 
Mankapur (2004) and a  distilleries unit of Narang Industries limited (1993)  while a 
sugar mill of U.P. State Sugar Corporation limited (1932) is closed since 1998-99.

Centres of sugar industry

Masaudha (Faizabad), Mijhaura (Ambedkarnagar), Sultanpur, Ghosi (Mau) and Rasra 
(Ballia) are the major centres of sugar industry in Ganga-Ghaghra doab. Details of these 
centres are given below:

Masaudha (Faizabad): Masaudha is a town nearer to Faizabad city. This centre has a 
sugar mill and a distillery, which employed 621 and 70 persons respectively (Table 6) in 
2012. This sugar mill (KM Sugar Mills Ltd.) was established in 1942 by Jhunjhunwala 
family with a distillery of the same name. This mill is single sugar factory of Faizabad 
district and has a large command area of sugarcane in Faizabad and some part of 
Sultanpur district. Besides, 17 small scale sugar units (2.51 percent) were also working 
in the district that provides employment of 70 persons (2.85 percent).

Table 6: Structure of industrial centres

Districts

No. of units and its percentage of
total units

Employment and its percentage of
total employment

Sugar
mills

Per
cent

Disti-
llery

Per
cent

Small
scale

Per
cent

Sugar
mills

Per
cent

Disti-
llery

Per
cent

Small
scale

Per
cent

Masaudha
(Faizabad)

1 3.33 1 8.33 17 2.51 621 3.32 70 3.21 70 2.85

(Mijhaura) 1 3.33 0 0 59 8.73 1000 5.34 0 0.00 223 9.07
Ghosi
(Mau)

1 3.33 1 8.33 14 2.07 802 4.28 127 5.82 45 1.83

Rasra
(Ballia)

1 3.33 0 0 24 3.55 503 2.69 0 0.00 88 3.58

Sultanpur 1 3.33 0 0 7 1.04 523 2.79 0 0.00 18 0.73
Total 5 16.67 2 16.67 121 17.90 3449 18.42 197 9.03 444 18.05

Source: Directory of industries, 2014
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Mijhaura (Ambedkarnagar): This centre developed into rural area in Ambedkarnagar 
district. This centre had a sugar mill, namely, Akbarpur Chini Mills (a unit of Balrampur 
Chini Mills Ltd.) which was established in 2006; employing 1000 persons. Before 
establishment of this factory, sugarcane cultivation was not a profitable for the farmers 
of this area. This mill had sugarcane command area in Ambedkarnagar and Faizabad 
districts. Besides, 59 small scale sugar units (8.73 percent) were also existed and 
provided employment to 223 persons.

Ghosi (Mau): This centre had a unit of Kisan Sahkari Chini Mills Ltd; established in 
1984 and employed 802 persons. This mill was single sugar factory of the district and 
had a large sugarcane command area in Mau, Ghazipur and Azamgarh districts and a 
distillery of this mill was also working with 127 workers (5.82 percent). Besides, 14 
small scale sugar units (2.07 percent) were working in rural areas of this centre and 
provided employment to 45 persons. A distillery of ‘Nibi Steel Limited’ (1995) was 
facing the problem of sickness since 2010-11.

Rasra (Ballia): This centre developed nearer to Rasra town in Ballia district as a unit of 
Kisan Sahkari Chini Mills Ltd.; established in 1969 that provided employment to 503 
persons (2.69 percent). Before establishment of this factory, sugar industry was much 
developed as small and cottage based in rural areas. Besides, 24 small scale sugar units 
(3.55 percent) were also working and provided employment to 88 persons.

Sultanpur: This centre had a unit of Kisan Sahkari Chini Mills Limited which was 
established in 1984 near district headquarter that employed to 523 persons (2.79 
percent). Before establishment of this factory, sugarcane formers were sold their cane to 
Masaudha sugar mill. However, sugar industry was developed as cottage based industry 
in rural areas in the district since ancient period. Besides, 07 small scale sugar units 
(1.04 percent) were working and providing employment to 18 persons.

Besides, many other small centres of sugar industry are also located in the study area, 
like, Ghazipur had a distillery unit namely, 'Lords Distillery' established at Nandganj in 
1974 near of 'Nandganj Sihori Kisan Sahkari Chini Mills Limited (closed since 1998) 
and provided employment to 90 persons where as 8 small scale sugar units were also 
working and provided employment to 28 persons. Varanasi (14 small scale units with 46 
employees), Siddharthnagar (6 small scale units with 52 employees), Shrawasti (5 small 
scale units with 16 employees), Azamgarh (5 small scale units with 30 employees), 
Jaunpur (3 small scale units with 9 employees), Kaushambi (3 small scale units with 
12 employees) were other centres while Mirzapur and Allahabad has 1 small scale unit 
each.      
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Conclusion
Sugar industry of the study area was developed mostly during inter world war period 
because during that period sugar demand was increased in Britain and railway transport 
was developed by the British government. Many sugar factories, established before plan 
period, were setup near railway stations. Development of sugar industry took place after 
1980s due to favourable government policies. Distribution of sugar industry shows that 
some districts are more developed due to availability of sugarcane production. Sugar 
industries are exclusively developed in the areas of intensive sugarcane cultivation 
especially in the districts of Saryupar plain and Tarai region, like, Kushinagar, Bahraich, 
Balrampur, Gonda, Basti, Mahrajganj, Deoria and Gorakhpur. These districts have 25 
mills out of total 30 mills and make some clusters. 
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Abstract
Vegetable farming is one of the alternative sources of earning livelihood and 
becoming important agricultural practices for income generation and employment 
opportunities. This paper aims to analyze the constraints and opportunities of 
vegetable farmers in Kirtipur. Altogether 80 farm household survey were conducted 
in four major areas of Kirtipur. A total of 20 key informant interviews (KII) were 
also conducted to understand the perception of farm households on commercial 
vegetable farming. The result shows that around 94% of the total sampled farm 
households have leasehold farmland that has spread to different settlements of 
Kirtipur Municipality. Out of total leasehold farmers, 69% have written agreement 
with the landowner. The result also shows that the farmers cultivate vegetables 
in an average area of 5.67 ropani (2884.49m2). Tomato (Solanum lycopersicum) 
and mushroom (Agaricus bisporus) are the primary vegetable products, whereas 
cauliflower (Brassica oleracea) and other green leafy vegetables are mostly 
cultivated as secondary vegetable products. Dug wells are the major sources of 
irrigation on vegetable farmland. Out of the total sampled farm households, about 
42% of farmers are associated with farmers group and 37% have basic training on 
vegetable farming. Majority of farmers have savings from vegetable production and 
marketing. Despite few constraints like price fluctuation (81%) and high middleman 
margins (71%), vegetable farming in Kirtipur has many opportunities particularly 
being a major source income and livelihood (93%), self-employment generation 
(87%) and growing market demand (83%). The opportunities in commercial 
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vegetable farming have continuously attracted the farmers in Kirtipur; however, the 
existing constraints has deprived farmers from their expected returns. Therefore, 
this paper recommends to portray possible options to promote opportunities and 
overcome the existing constraints to retain commercial vegetable farming as a 
sustainable source for farm households in Kirtipur.

DOI: http://dx.doi.org/10.3126/gjn.v12i1.23418

Keywords: vegetable farming, leasehold farmland, marketing, Kirtipur

Introduction
Vegetable farming with its higher farm-gate values and productivity stand as an 
important sector in agribusiness (Mariyono, 2017). Vegetable farming has become 
important part of agriculture in the surrounding of cities (De Zeeuw, Van Veenhuizen, 
& Dubbeling, 2011). It has supported the livelihood of farmers through household 
subsistence farming to commercial scale (Van Veenhuizen & Danso, 2007). Vegetable 
farming in the surrounding of city areas has been increased due to continuous rural to 
urban migration (Bryld, 2003).

In the vicinity of city, where agriculture is the occupation for livelihood and cash income, 
vegetable farming appears as one of the productive enterprises for cash generation (Rai 
et al., 2019). According to the report of MoAD (2017), the area, production and yield 
of vegetable is in increasing trend. Vegetable farming has become important sector of 
urban agriculture and regular income source for farmer practicing agriculture even in a 
small plot of land (Bhatta & Doppler, 2010; De Zeeuw et al., 2011). Commercial farming 
has increasing trend in Nepal (Shrestha, Ojha, Pradhan, & Joshi, 2018) and it shared a 
larger fragments of urban agriculture in Kathmandu Valley as the profitability attracted 
farmer day by day (Shrestha, Shrestha, & Pandey, 2014). Lack of sufficient studies on 
commercial vegetable production has, however, narrowed the development of vegetable 
sector although, different initiative have been conducted in National level (Ghimire, 
Lamsal, Paudel, Khatri, & Bhusal, 2018). Most of the youth after returning mostly from 
gulf countries switch their occupation to commercial farming and non-agricultural sector 
(Gautam, 2016) while coming back to Nepal. Furthermore, the increase in vegetable 
production can be attributed to the farmer's shift of cultivation trend from cereal crops 
like rice to vegetable crops due to high economic returns (Gurung, Thapa, Gautam, 
Karki, & Regmi, 2016). 

The vegetable sector has different opportunities and constrains like other agricultural 
sectors in Nepal even though it is a good source of income (Gurung et al., 2016). 
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Identification of constraints and opportunities in vegetable farming is very crucial for 
the growth and development of the vegetable farming. Constraints indicate the hindering 
issues related to the vegetable farming and suggest the designing and implementation of 
appropriate interventions that address the constraints (Ruel and Levin, 2002). Contrarily, 
opportunities can help to find the potential market and areas where the poor farmers 
can participate as vegetable entrepreneurs (Emana and Gebremedhin, 2007). Being 
correlated both constraints and opportunities have to be studied together. The migration 
from different parts of the country has also changes in the agricultural land use (Paudel 
et. al., 2016; Paudel, Zhang, Yan, Rai, & Li, 2019) and even in the agricultural practices 
in Kirtipur area. The vegetable farming can help farmers to generate cash even from a 
small area of land in a short period of time and helps farmers to improve their livelihood 
(Gurung et al., 2016). Vegetable farming emerges as an important source of living to 
farmers especially who have been migrated from different parts of the country in search 
of better livelihood. Those migrants have started vegetable farming as a source of 
income in the peripheries of urban areas (Rai et al., 2019). 

Vegetable production and marketing have growing contribution to the national GDP by 
generating employment opportunities and poverty reduction to some extent (Pokhrel, 
2010). Commercial vegetable farming has become an important asset of livelihood as it 
presumably support through food provision, income generation and employment (Bhatta 
& Doppler, 2010; Asongwe, Yerima, & Tening, 2014). Commercial vegetable farming can 
be a good method for poverty reduction in Nepal (Gurung et al., 2016). The profit from 
the commercial vegetable production can increased the income of the farm households 
(Mariyono, 2018). Vegetable farming is more beneficial than other cereal crops and 
offers job opportunities since it is more labor intensive (Bhatta & Doppler, 2016; Dias, 
2011). A farmer based organization can empower farmers and advantage to overcome the 
exploitation of farmers from the prospective buyers (Darkey, Dzoemku, Okorley, Gyimah, 
& Bluwey, 2014). The provision for possible support and training to the farmers can lead 
systematic farming with concerning food security (Asongwe et al., 2014). 

Historically, agriculture was the main occupation of the people who reside in Kirtipur 
(Maharjan, 2014). Recently, people residing in the peripheries of Kirtipur are engaged 
in commercial vegetable farming as their main source of earning. The numbers of 
commercial vegetable farming has steadily been increasing due to the proximity to 
market center and its production potentiality (Rai et al., 2019). Most of the commercial 
vegetable farmers are leaseholders, who have been migrated from different parts of the 
country (Rai et al., 2019). Some of the previous studies, including Phulara (2010) and 
Rai (2017) stated about the vegetable farming in Kirtipur area which showed that the 
vegetable farming has positive impact on the livelihood and socio-economic condition 
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of the farmer fulfilling the growing demand of local market and commercial scale. They 
concluded that farm households can take benefits from the vegetable farming by creating 
more opportunities and manage the constraints. In this context, this paper seeks to analyze 
the constraints and opportunities of commercial vegetable farming in Kirtipur.

Study area
Kirtipur Municipality is located in the south-western part of the Kathmandu Valley. The 
Municipality is bordered by Nagarjuna Municipality and Kathmandu Metropolitan City 
(KMC) to the north, Dakshinkali Municipality to the south, Bagmati River bordered 
with Lalitpur Metropolitan City (LMC) to the east and Chandragiri Municipality to the 
west. It covers a total area of 14.80 sq km. It comprises 10 administrative wards. Most 
of the commercial vegetable pocket areas include four major sites: (1) Neyghal and 
Salyanthan, (2) Dhalpa, Jhulpokhari and Tusal, (3) Bhatkepati and Simlepokhari, and 
(4) Charghare, Pandeychhap, Chugaon and Bhutkhel (Figure 1). 

Figure 1: Location of the study area and sampled farm households
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Data and methods
This study is based on intensive field survey. In order to gather primary data and other 
information, household survey, key informant interviews (KIIs) and observation methods 
were adopted. The farm households were selected with purposive sampling method from 
different settlement sites of Kirtipur Municipality (Figure 1). Prior to household survey, a 
field observation was carried out to identify the tentative number of commercial vegetable 
farmers in the area. The area has about 242 commercial vegetable farmers dispersed over 
different settlement sites. The study has selected 33% (80 farm households) of the total 
commercial vegetable farmers (242 farm households) for household survey. In order to 
represent the four settlement sites of the Kirtipur municipality, 20 farm households from 
each settlement were selected for household survey. The semi-structured questionnaires 
were administered to conduct household survey. Through household survey, the socio-
economic characteristics of vegetable farmers and other relevant information such 
as land ownership, major vegetables, affiliation, saving and expenditure, vegetable 
marketing and major opportunities and constraints of vegetable farming were obtained. 
In addition, 20 key informant interviews (KIIs), 5 from each settlement sites, were also 
conducted in order to extract the comprehensive information about the constraints and 
opportunities of vegetable farming. The key informant comprises of old age farmer, 
male and female local leaders, long experienced local and migrant leasehold farmers 
and youth vegetable farmers from different settlements. Furthermore, some informal 
discussions with local people and farmers have further benefited the study. All the 
acquired data were tabulated in Microsoft Excel. Descriptive statistics were used for 
summarization and interpretation and expressed through tables and figures.

Result and discussion
Socio-demographic characteristics of farmers

The respondents for household level information were either head of the family or well-
informed member of household. Among the respondents, 75% of them were between 
the age group of 30-60 years, and 8% above 60 years, whereas nearly 17% were below 
the age of 30 years. Out of total surveyed farmers, 66% were male, while 34% were 
female respondents. Most of the respondent farmers (91%) are literate. Among literate 
respondents, 60% have acquired secondary and higher level education. The average 
family size of sampled farm household is 6.1, where the majority of households 
(57%) consist of 1–5 members and rests have 6–10 members. Most of the families 
have challenges to the limited earnings particularly for leasehold farmers; however, the 
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larger number has advantage on the labor pool. Around 34% of the respondent farmers 
were the youths who had been to different gulf countries in search of better earning. 
After returning to Nepal, they have started vegetable farming as an alternative source 
of livelihood in the urban-fringe of Kiritpur. During the field survey, it was found that 
they were engaged in agriculture before migration to this place, and converted their 
traditional occupation to commercial vegetable farming when they migrated to Kirtipur. 
These findings also support as general trend in line with the finding from the study 
conducted by Gautam in 2016.

The annual income of the farm household from the commercial vegetables marketing 
ranges from less than 100 thousands NPR to more than 500 thousands NPR (Figure 2a). 
Besides the investment on different inputs (seed, plastic tunnel, pesticides, fertilizer, 
manure, transportation), most of the farmers have substantial earning from vegetable 
production and marketing. Vegetable farming has therefore, become a major source of 
income and self-employment to the farmers of study area.

The longevity of farming started can have the advantage on the experience on farming. 
The survey also exposed that most of the farmers have entered to commercial vegetable 
farming during last six years although some farmers have more than ten years of 
farming experiences. Large numbers of farmers (29%) have the experience between 2-4 
years whereas small portion of farmers have 8-10 years of experience on commercial 
vegetable farming. The survey also reveals that the number of new vegetable farmers 
are in increasing trend but are not sustained for prolong period (Figure 2b).

In addition to cultivating vegetables, farmers also keep livestock in the study area 
(Figure 3). Livestocks are inseparable part of agriculture. Farmers domesticate them 
for manure and additional source of income for vegetable farmers in Kirtipur. There has 
been two way advantages on vegetable farming and livestock as the vegetable residuals 
are properly utilized for fodder for most of the livestock. In return, livestock manure can 
be used for organic purposes which induced the vegetable quality.
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(a)

(b)

Figure 2: a) Farmer’s annual income ('000' NPR) and b) Year of vegetable farming.
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Figure 3: Number of of livestock keeping

Ownership of farmland and access to facilities 

The result from the field survey shows that most of the farmers (94%) have leasehold 
farmland out of which 69% have written agreement at least for five years. Lack of 
written agreement between two parties (landowner and leaseholder) deprived farmers 
from possible subsides. Almost all vegetable farmlands were used for rice field in the 
past which is replaced by commercial vegetable farming through leasehold practices in 
this area. During discussion with one of the local farmers as key informant, he expressed 
as follows-

The number of leaseholders is increasing day by day due to commercial farming of 
vegetables. Rice farming is being replaced by vegetable farming specially tomato 
cultivation under plastic tunnel. Local people have drop down rice farming due 
to lack of agricultural labor. However, the landowners have substantial earning 
from lease holding land. Most of the leaseholders are migrants. 

Hariom Maharjan, aged 62 from Dhalpa, Kirtipur

The study area has different sources of water for the utilization on agricultural sector 
(Maharjan, 2014). However, higher percentages of the vegetable farmers are relying on 
ground water through dug wells followed by stream water nearby for irrigation source 
as there is lack of proper irrigation system. Only 10% of farmers have access of canal 
whereas nearly 8% farmers used to store rain water and sewage water for irrigation in 
their farmland (Table 1).

M. K. Rai, P. Nepal, D. B. Rai, B. Paudel / The Geographical Journal of Nepal Vol. 12: 101-118, 2019 



 109 

Kirtipur area has accessibility of road network either through blacktopped, gravel or track 
road (Maharjan, 2014). One of the reasons behind the farmer’s attraction on vegetable 
farming is the road accessibility in the area and transportation services to market. Thus, 
all the surveyed farm households have access of road close to their farmland. Most of the 
farmlands were connected by gravel road and 11% of farmlands are close to blacktopped 
road whereas 16% of farmlands are connected by earthen road only (Table 1).

Table 1: Type and access to resources

Variables Percentage
Land Ownership
  Own land 6.50
  Leasehold 93.50
Total 100
Written agreement with landowner 68.75
Major Source used for irrigation
   Dug-well (Inar) 60.00
   Streams(supply with plastic pipes) 22.50
   Canal 10.00
   Pond (colleting rainwater and sewage) 7.50
Total 100
Road
   Blacktopped 11.25
   Gravel 72.50
   Earthen 16.25
Total 100

Source: Field survey, 2019

Saving and expenditure from major vegetable production

Tomato (Solanum lycopersicum) is a major vegetable production which is cultivated as 
a primary commercial vegetable in Kirtipur. Due to high market potentialities tomato 
emerge as one of the important vegetable (Ghimire, Kandel, Aryal, & Bhattarai, 2017). 
Mushroom (Agaricus bisporus) and green leafy vegetable have very little exposure as 
commercial farm products. However, Cauliflower (Brassica oleracea) and other green 
leafy vegetables are secondary vegetable production by most of the farmers (Table 2). 
The farmers cultivate tomato once in a year and nearly 31% farmers have practiced 
intercropping tomato either with cauliflower or other green leafy vegetables. The trend 
in vegetable gardening in Machchhegaun of Kirtipur is somehow different where 
cauliflower remained the main vegetable products (Rai, 2017). The study revealed that 
slightly more than one third of the farmers borrowed loan from different sources. The 
study also found that most the vegetable farmers borrowed loans from individuals and 

M. K. Rai, P. Nepal, D. B. Rai, B. Paudel / The Geographical Journal of Nepal Vol. 12: 101-118, 2019 



 110 

cooperatives for vegetable farming (Table 2). A reason behind farmers’ less inclination 
towards bank loans is due to the lack of agreement paper between farmers and landowners. 
However, the affiliation of farmers with local farmers group and other cooperatives 
have opened the door for borrowing loan for commercial vegetable farming and saving 
on monthly basis.

The survey revealed that the majority of farmers (59%) have investment for agricultural 
inputs. Agricultural inputs include the cash for lease, construction materials (plastic 
tunnel and bamboo fencing especially for tomato), vegetable seeds, labor wage, 
manure, fertilizer, pesticides, irrigation, and transportation cost. Among the top three 
expenditures claimed by farmers, children education is ranked in second position after 
agricultural inputs. The migrant farmers tend to continue their agriculture farming while 
educating their children in reputed schools in the Kathmandu Valley. As a result, most 
of the farmers send their children to private schools which are more expensive than the 
community ones.

Table 2: Saving and expenditure from major vegetable production

Variables Percentage
Major vegetable cultivation 
  Tomato (Solanum lycopersicum) 92.50
  Mushroom (Agaricus bisporus) 5.00
  Green leafy vegetable 2.50
Total 100.00
Secondary vegetable cultivation 
  Cauli flower (Brassica oleracea) 41.25
  Mixed green leafy vegetable 20.00
Total 61.25
Loan borrowed for vegetable farming 36.25
  Bank 5.00
  Cooperatives 16.25
  Individuals 15.00
Saving from vegetable farming 62.50
Average savings per month (NPR) 7166
Major expenditure
  Agriculture inputs 58.75
  Children’s education 23.75
  Consumables 17.50
Total 100.00

Source: Field survey, 2019
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Marketing of vegetables

The vegetable marketing channel in Kirtipur area is shown in Figure 4, which reveals 
that most of the farmers (76%) sell their products to collection and distribution center 
through contractors as middlemen. Due to perishability of vegetables especially tomato, 
the farmers directly sell their products to contractor as the area have lack of collection 
and storage center. The survey also revealed that around 18% of farmer sells vegetables 
in nearby local market (Naya bazar & Bagbhairav) either through local vendor or 
by farmers on their own carrying in bamboo baskets (Doko). Furthermore, only 6% 
of surveyed farmers used to sell their vegetable products from locality (Figure 4). 
This marketing channel is quite similar to the findings of Rai et al., (2019) however, 
contradicts with the findings of Shrestha et al., (2014) in the Kathmandu Valley. During 
the discussion, most of the vegetable farmers admitted that they have not been able to 
obtain expected return from the vegetable marketing without proper marketing channels. 
The similar types of findings were derived by Thapa and Dhimal (2017) in the case of 
horticulture as a whole.

 Vegetable farmers 

Consumer 

Locality 

Local market 

Collection & Distribution center 

 

Self 

Local Vendor 

Contractor 

Figure 4: Vegetable marketing channel in Kirtipur

Opportunities and constraints of commercial vegetable farming
The cultivation of vegetable in commercial manner can uplift farmers’ economic  
condition (Mariyono et al., 2017). In the urban fringe area of Kirtipur, the number of 
vegetable farmers has been increasing due to its profitability and publicity of commercial 
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vegetable farming. Most of the farmers in Kirtipur have responded that commercial 
vegetable farming is an important source of income and securing livelihood (Table 3). 
The study by Phulara (2010) and Rai (2017) has also illustrated that vegetable farming 
in Kirtipur has contributed to sustainable livelihood. The finding of the recent study 
conducted by Rai et al., (2019) also mentioned that the vegetable farming is very crucial 
to livelihood of farmers in peri-urban areas in Kathmandu Valley. Due to the reason 
of agricultural background of most of the migrated family they have chosen vegetable 
farming as the alternative source of income in Kirtipur. Similarly, the survey revealed that 
the chance of self-employment remained as the second major opportunity of vegetable 
farming (Table 3). Generally, the vegetable farming is more labor intensive than other 
forms of agriculture hence it needs more involvement of farmers and  more laborers 
have chances to get employment in line with argument of Dias (2011), Bhatta & Doppler 
(2016). In the meantime, the advantage of year round production and growing demand in 
urban markets has added more opportunities to the vegetable farmers (Table 3).

Likewise, the accessibility of road network for transportation from farmland to market 
centre and irrigation are added value for the farmers in Kirtipur whereas a study 
conducted by Paudel and Adhikari (2018) in Dhading district revealed that lack of 
transportation facility emerges as main constraints of vegetable marketing. The farmers 
have advantage to be located in Kathmandu Valley as one of the most populated areas 
in the country which have proximity of different market centers within the Valley. 
Moreover, the involvement in the cooperatives and farmers groups and the provision 
of training are also understood as the opportunities of vegetable farming in Kirtipur. 
A study by Darkey et al., (2014) also recommended that farmers affiliation to different 
groups is very important for their empowerment. The affiliation would further improve 
the management of common resources to increase farmers’ productivity and income 
(Suvedi, Ghimire & Kaplowitz, 2017).  Meanwhile commercial vegetable farming has 
become one of the major alternatives to the foreign labor migration. One of the farmers 
shares his experience in this light:

It has been six years of my involvement in vegetable farming. I have started 
this occupation since I came back from Lebanon, worked as a migrant worker 
for couple of years. Now I cultivate 6 ropani of lease farmland. I am earning 
more than five hundred thousand rupees annually. Deploying myself in this 
occupation, I am running my family efficiently and most importantly investing 
on children’s education too. Recently I have also initiated a farmers group 
called Kishan Chautari Nepal for the betterment of farmers in Nepal.

Narayan Singh Khadka, 38, a leader farmer from Pandeychhap, Kirtipur, 
originally from Gulmi district
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Table 3: Opportunity and constraints of commercial vegetable farming (n=80)

Opportunities Coverage Constraints Coverage

Source of income and livelihood 92.50 Frequent price fluctuation 81.00

Self-Employment 86.75 High middleman margins 71.25
Growing market demand 83.00 More inputs 58.75
Year round  production of vegetables 81.00 Delay in payment by contractors 51.00
Accessibility of road and irrigation 70.00 Vegetable Diseases 40.00
Farmers high motivation 68.00 Inadequate Quality of  Seeds supply 40.00
Access to financial institutions 62.50 Increase in leasehold rate 35.00
Proximity to market 45.25 Denial of leasehold agreement 31.25
Involvement in cooperatives 41.25 Lack of proper irrigation system 30.00

Training on vegetable  farming 34.00 Lack of collection center and cold 
storage 23.75

Alternative for foreign labor migration 33.75

Source: Field survey, 2019

The commercial vegetable sector has been facing several constraints in Kirtipur area. The 
finding reveals that the frequent price fluctuation has been one of the major challenges 
in vegetable farming (Table 3) and it is also mentioned by Thapa & Dhimal (2017) 
and Pokhrel (2010). The results are also similar with the finding of study conducted by 
Kumar, Chauhan, Tanwar and Grover (2018), where the price fluctuation remained as 
second constraints along with lack of support price. A high margin of profit taken by 
middleman is another crucial constraint in commercial vegetable farming in the study 
area. The findings of Shrestha, et al., (2014) have also noted that the price instability 
and higher middleman margins were the most critical constraints in vegetable farming. 
A large share benefit from vegetable marketing is retained by middleman (Bichauliya) 
becoming a parasite of farmers (Bhattarai, Subedi, Gautam & Chauhan, 2017). 
According to Mariyono et al., (2018), the role of middleman has been very crucial in 
price instability. The price fluctuation and market monopoly by the middleman are also 
discussed by Rai et al., (2019) as major problems while conducting similar study in 
Kathmandu valley. Agreeing with the conclusion of Kumar, Roy and Mukherjee (2018) 
the market monitoring and frequent guidance to the vegetable growers could be one of 
the solutions to protect farmers from marketing exploitation by the middleman.

Meanwhile, the vegetable diseases tend to be another notable constraint in vegetable 
farming with losses in production and depriving farmers from expected profits (Table 
3). Vegetable diseases has also become a major challenges which discrete farmers 
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from good returns (Shrestha, 2018; Shrestha, Prajapati & Mahato, 2014). According 
to Joosten, Dijkxhoorn, Sertse, & Ruben (2015) the vegetable diseases are one of the 
key challenges which resulted in maximum pre-harvest loss. The increase in farming 
inputs is significantly associated with the emergence of diseases which added extra 
financial burdens to the farmers. In accord to the study by Jha et al., (2016) lack of 
proper irrigation system has also  impacted in the agricultural returns and agreeing with 
the finding of Timalsina and Shivakoti (2018), deficient in supply of quality seeds are 
also the constricting factor for vegetable production (Table 3).

The lack of written agreement between leaseholder and the landowner has deprived 
the farmers in Kirtipur from possible subsidies either from government or NGOs. This 
condition was also mentioned in similar studies by Rai et al., (2019). In addition to 
that, unexpected increment in the leasehold amount annually has becoming a trend in 
vegetable farmland where the leaseholder suffers most. Kirtipur area has the similar 
situation relating to the study conducted by Phukan, Avasthe, Lepcha, and Singh (2018) 
and Sisay, (2018). The lack of infrastructural assets like the proper marketing yards and 
collection centers with cool storage system are the constraints which bound farmers to 
sell their products through contractors in other places. 

Common voices of farmers during KII in regards to constraints of vegetable farming 
are follows:

Vegetable price are very unpredictable, especially tomato which we cultivate 
more as commercial vegetable. Even if we have good production we are not 
benefited as middleman does. They can earn more than five times, a farmers can 
earn annually. On the other side, vegetable diseases lowered the production and 
sometimes the condition remains unmanageable to have the expected returns.

Conclusion
Commercial vegetable farming is one of the main economic activities of the farmers in 
Kirtipur. Most of the farms are owned by migrant farmers as a leaseholder. The farmers 
have great attention due to the increasing urban demand, its profitability and accessibility 
of road and growing market demand. Commercial vegetable farming in Kirtipur has 
both opportunities and constraints in production and marketing phase. Commercial 
vegetable farming has more opportunities than the constraints in Kirtipur area. Most of 
the constraints are related to the post- harvest process like marketing of vegetables where 
the frequent price fluctuation benefited the middleman most. Therefore, further steps on 
the basis of constraints and opportunities identified by this study could prove more 
effective in order to preserve commercial vegetable farming as an important agricultural 
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sector in the study area. With proper management of marketing segment could greatly 
contribute for development of commercial vegetable sector. Furthermore, commercial 
vegetable farming could be a module of socio-economic development. So, further study 
could be focus to portray possible options to promote opportunities and overcome the 
existing constraints to retained commercial vegetable farming as a sustainable source 
for farm households in Kirtipur.
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Abstract
Farm management is the making, organizing and operating a farm through the 
appropriate and timely inputs for maximum production and profit. This paper seeks 
to explore farm land management practices in-terms of input use in three different 
sites: Jahada, Palhi and Ramnagar of Nawalparasi district. The paper is based 
on collected primary data through household questionnaire survey, Focus Group 
Discussion (FGD), Key Informant Interview (KII) and field observation methods. 
Secondary sources of data through topographic and cadastral maps have also 
been used in this study. Use of different types of labour force, increasing the input 
use of manure, chemical fertilizers and pesticides, use of modern machineries, 
development of irrigation facilities, land intensification and crop diversification 
are the major strategies for agricultural development adopted by local peoples 
in the study sites. 
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Keywords: land management, agricultural labour force, land intensification, crop 
diversification

Introduction
Land resource management helps to promote economic and social development in 
both urban and rural areas. Kristensen (1999) has found agricultural land management 
through the process of intensification and extensification in Rostrup, Denmark. Sen  
et al. (2002) have found agricultural practices by increased in use of manure input by 50 
percent in Pranmati watershed in Indian Himalaya. Carswell (2002) has found farmers 
have managed their land and maintained productivity by adding manure, fertilizers and 
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machinery use in the area of Kigezi, Uganda. Semwal et al. (2004) have found the changes 
in spatial patterns of agricultural land use through crop diversification, increased manure 
input for high yield, managed soil loss and run-off from cropland in a small watershed 
in Central Himalaya, India. MacLeod & Moller (2006) have identified agricultural 
development practices through conversion to more intensive forms of agriculture, and 
diversification of crops, increased farm fertilizer and pesticide inputs in New Zealand. 
Wu et al. (2009) have found agricultural development strategies through intensification 
(changing in cropping pattern from two crops to three/four crops, inter-cropping) of land 
in Yixing, China. Burgess & Morris (2009) have explored that farmer using agricultural 
machineries (tractors and thresher), hybrid seeds and chemical fertilizers to increase 
the output of crop and animal products per unit of land in the United Kingdom. Thapa 
& Yila (2012) have found application of chemical fertilizers and farm yard manure, 
intercropping and crop rotation as major agricultural development practices in Jos Plateau 
in Nigeria. Bhat (2013) has assessed the agricultural land use at micro level in Pulwama 
district of Kashmir Valley and found that the horizontal expansion of agriculture and 
utilization of land by adopting more remunerative cropping pattern, scientific rotation 
of crops and multiple cropping patterns to have helped in growing more food and raw 
material problems in the region. Miheretu & Yimer (2017) have found that adoption of 
mixed cropping, crop rotation, use of manure and chemical fertilizer for the agricultural 
land management in Ethiopia. 

Poudel (2002) has found that farmers have intensified land use and cultivated new crops 
to increase farm production and income in the Western Hills of Nepal. There was a 
constant shifting from cereal crops to livestock husbandry, particularly along the road, 
vegetables and other cash crops in the accessible foothills. Khanal (2002) has noticed 
change on the use of manure, chemical fertilizers, and high yield varieties of seeds and 
irrigation for increase production level of different crops in Mid-Hills of Nepal. Dahal 
et al.(2009) have found that intensification of land by input use of chemical fertilizers, 
pesticides, high yield varieties of seeds and use of machineries as an important strategy 
in agricultural commercialization and uplifting economic conditions of rural farmers 
of Nepal. Nepal & Thapa (2009) have noticed that the use of inputs such as manure, 
chemical fertilizers, pesticides, farm machines, including tractors and pump-sets, help 
farmers cope with complexity of agricultural development in Morang district of Nepal. 
Farmers have used higher quantity of agriculture inputs such as fertilizer, hybrid seeds, 
insecticides, pesticides as well as modern agriculture tools such as tractor, power tillers, 
and threshers and development of irrigation facilities in the cropping area in Kanchanpur 
district of Nepal (Paudyal, 2010).The use of inputs like modern farm technologies, 
such as tractors, chemical fertilizers, irrigation and hybrid seeds are also increasing 
for agricultural development in Chitwan (Adhikari, 2013; Bhandari and Ghimire, 2013 
cited in Bhandari and Ghimire, 2016).
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Agricultural land management refers to practices and use of technologies making land 
optimum use that aims to meet human needs. It is obvious that the processes and state 
of input use in land management are very complex with space and time. In this context, 
the present paper seeks to explore agricultural land management practices of the farmers 
living within three different sites of Nawalparasi district

Conceptual framework and methods 
Based on the review of literature a research framework has been designed (Figure 1). 
Firstly, the types and trend of input use by farmers was assessed; secondly the processes 
to develop such trend were identified and lastly the output was assessed based on the 
level of input use and level of production through the productivity and monetary value.

Figure 1: Conceptual framework of the study

The present study has used both primary and secondary data. Primary data has been 
generated from household survey. All together 93 households (31 households from each 
site) were surveyed with semi structured questionnaire. Information on land management 
practices by the farmers was collected through face to face household questionnaire 
survey. Focus Group Discussion and Key Informant Interview was conducted for 
firsthand knowledge about the community and agricultural activities. Field observation 
has been conducted for identification of parcels and different management practices 
(intensification/diversification) on cadastral and topographic maps. Parcels were 
identified through the provided land registration certificates (lalpurja) by farmers in the 
field and verification has been carried out in district land revenue office. However, all the 
parcels were not identified on the map as well as on the ground due to the unavailability 
of certificates and hesitation on sharing by farmers. Similarly, the available secondary 
data and reports such as VDC profiles, annual progress reports, published articles, maps 
and images has been used to create secondary data. Both qualitative and quantitative 
techniques have been used for the data generation and compilation.
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Study area
Nawalparasi district (Bardaghat-Susta West) is located in Province number 5 of Nepal. 
Ecologically, it lies in the Tarai region bordering Palpa district in the north, Nawalparasi 
(Bardaghat-Susta East) and Chitwan districts in the east, Bihar (India) in the south, and 
Rupandehi in the west. During the period of field work, the district was divided into 56 
VDCs, 7 Municipalities, 15 Ilakas and 6 Constituencies (MoFALD, 2015). Out of these, 
three VDCs (Jahada, Palhi and Ramnagar) are selected for detail field survey based on 
biophysical and socio-economic characteristics. Ward number 3 of Jahada VDC (here after 
Jahada), ward number 9 of Palhi VDC (here after Palhi) and ward number 5 of Ramnagar 
VDC (hereafter Ramnagar) were selected randomly for detail study (Figure 2). 

Figure 2: Location of study sites

Results and discussions
The agronomic land management practices have been observed in the study area. 
These practices include use of labour force and machineries, use of manure, improved 
seeds, chemical fertilizers, pesticides and irrigation, land intensification and crop 
diversification. 
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Use of labour and machineries 

The variation has been found in labour use by land holding size in all study sites. Labour 
input has increased in major crops such as, potato, wheat, pulses and oil seeds by different 
sizes of land holdings (Dhakal, 2018). It has happened due to farmers prioritized in cash 
crop cultivation with the development of road access and market centers. The labour 
input is higher in small size of land holding in major crops such as paddy and wheat 
cultivation in all study sites due to insufficient farm size for machinery use. Farmers 
have utilized hired and exchanged labours in addition to own family labours during 
the planting, weeding and harvesting time. In addition, they have been using modern 
machineries like tractors and threshers in major crops (Table 1) such as paddy, wheat 
and pulse cultivation to manage land in the absence or lacking of labour during the 
plantation and harvesting period in the study sites. The using trend of machineries has 
also been increased in all study sites.

Table 1: Use of machineries (in percent)

Study sites Tractors Threshers
2005/06 2015/16 2005/06 2015/16

Jahada 61.3 90.3 38.7 64.5
Palhi 71.0 87.1 48.4 83.9
Ramnagar 74.2 96.8 41.9 93.5
Total 68.8 91.4 43.0 80.6

Source: Field survey, 2015/16

There are different types of labour input practices observed in study sites. Among 
them, family labours are higher in Palhi than Jahada and Ramnagar because of large 
family size and availability of working age group of family members. Whereas, hired 
labour are higher in Jahada and Ramnagar due to scarcity of agricultural labour force. 
Moreover, the practice of exchange labour system is also found in Jahada and Ramnagar 
particularly in paddy, wheat and potato cultivation (Table 2).
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Table 2: Family size and use of labour by types (in percent)

Characteristics Categories Jahada Palhi Ramnagar
Working Age Group 15-59 years 60.2 68.4 63.5

Family Size Equal to and less than 5 35.5 19.4 25.8
Greater than 5 64.5 80.6 74.2

Types of labour
Family members 27.1 59.8 28.8
Hired labour 59.6 39.6 60.1
Exchange labour 13.3 0.6 11.1

Source: Field survey, 2015/16

The study has found the variation on labour input and output intensity by crops and study 
sites. Labour input intensity is the highest in potato cultivation in Jahada (81 persons/ha) 
and Palhi (70 persons/ha) followed by paddy cultivation (Dhakal, 2018). Furthermore, 
labour input intensity is the highest in paddy cultivation in Ramnagar (95 persons/ha) 
followed by potato cultivation. However, the highest productivity is found in paddy (7511 
kg/ha in Palhi, 6494 kg/ha in Jahada and 6153 kg/ha in Ramnagar) followed by potato in 
all study sites. In addition, the highest output intensity is found from paddy production in 
all study sites followed by potato in Jahada and Ramnagar and by vegetables in Palhi.

Use of manure 

The use of manure input in paddy cultivation has increased in all study sites even in 
different sizes of land holdings. However, the use of manure in paddy cultivation has 
been decreased in small size (less than 0.5 ha) of holdings than larger size in Palhi 
(Table 3). Participants during FGD reported that farmers have used maximum quantity 
of manure in small size of land holdings in Jahada and Ramnagar, however farmers have 
used less quantity of manure in small size of land holdings in Palhi. After the discussion 
on issues of manure input and situation of production trend, KIs informed that they have 
faced the effect of diseases like daduwa (sheath blight), patera (rice bug) and gobaro 
(borer) to have damaged the potato and paddy crops in Palhi and Jahadalast year due to 
the use of chemical fertilizers.

Table 3: Utilization of manure (kg/ha) by land holdings size in paddy

Size of land 
holding (ha)

Jahada Palhi Ramnagar
2005/06 2015/16 2005/06 2015/16 2005/06 2015/16

Less than 0.5 6728 8644 1897 1761 4239 4663
0.5 to 1.0 2935 3625 2071 2390 3574 3724
1.1 to 1.5 986 1409 1644 2560 NA NA
More than 1.5 4994 6657 1942 2157 NA NA

Source: Field survey, 2015/16     (NA:Not Applicable)
(NA: Ramnagar does not have available land holdings size of more than 1 hectare)

Bhola Nath Dhakal / The Geographical Journal of Nepal Vol. 12: 119-134, 2019 



 125 

This study found use of manure is higher in paddy cultivation in all the study sites than 
district average (1042 kg/ha) and national average (1190 kg/ha) (MoAD, 2016). It shows 
that farmers have given emphasis to use high input of manure in paddy cultivation.

Use of chemical fertilizers 

Chemical fertilizer has been used in paddy, wheat and oil seeds in all study sites. The 
trend of chemical fertilizer use has increased in all crops by different size of land 
holdings in Jahada and Ramnagar. However, it has been decreased in paddy cultivation 
under small land holdings sizes (less than 0.5 ha) in Palhi due to inputs of manure is 
higher in small size of holdings (Table 4). The result shows that the average uses of 
chemical fertilizers in paddy and wheat which is higher than district and national level 
in all study sites. It is recorded 90 kg/ha in district level and 126 kg/ha in an average 
in national level in paddy and 150 kg/ha in district level and 104 kg/ha in average in 
national level in wheat cultivation during the same study year (MoAD, 2016).

Table 4: Use of fertilizers (kg/ha) by land holding size and crops 

Crops
Size of land 
holding (ha)

Jahada Palhi Ramnagar
2005/06 2015/16 2005/06 2015/16 2005/06 2015/16

Paddy

Less than 0.5 136 169 338 313 102 112
0.5 to 1.0 118 163 207 239 75 78
1.1 to 1.5 54 77 194 230 NA NA
More than 1.5 160 266 237 263 NA NA

Wheat

Less than 0.5 129 150 369 428 118 190
0.5 to 1.0 NA NA 247 290 NA NA
1.1 to 1.5 NA NA 102 141 NA NA
More than 1.5 266 289 360 254 NA NA

Oilseeds
Less than 0.5 21 29 44 69 11 7
0.5 to 1.0 15 21 23 19 NA NA

Source: Field survey, 2015/16     (NA:Not Applicable)

Use of pesticides 

Farmers use pesticides only in paddy cultivation. It is found that use of pesticides has 
been increased in paddy in different sizes of land holdings in all study sites. Furthermore, 
it has been noticed that the use of pesticides is higher in small size of land holdings than 
large size in Jahada and Palhi, but it is increased by land holding size in Ramnagar 
(Table 5).
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Table 5: Use of pesticides (ml/ha) in paddy by land holdings size

Size of land 
holding (ha)

Jahada Palhi Ramnagar

2005/06 2015/16 2005/06 2015/16 2005/06 2015/16

Less than 0.5 80 92 379 352 26 46

0.5 to 1.0 56 69 256 296 407 424

1.1 to 1.5 49 60 173 180 NA NA

More than 1.5 NA NA 129 144 NA NA

Source: Field survey, 2015/16     (NA:Not Applicable)

The use of pesticides is more than district average (370 ml/ha) and national average 
(391 ml/ha) in Palhi and Ramnagar but less than in Jahada with the average during the 
same study year (MoAD, 2016). However, respondents during FGD and KII informed 
that they have not given more priority to use chemical fertilizers. They are reported to 
have discussed for other alternates of chemical fertilizers before use.

Irrigation and crop productivity

Irrigation is an important factor in agricultural development. Productivity depends 
mainly on the availability of irrigation facilities on the one hand and the varieties of 
seeds on the other. The total of 22.6 percent of respondents from Jahada, 35.5 percent 
of respondents from Palhi and 16.1 percent of respondents from Ramnagar (Figure 3) 
reported that development of irrigation facilities have contributed to the management on 
agricultural land. Development of swallow and deep tube wells in Jahada, maintenance 
of old canal and water for irrigation in Palhi and construction of irrigation ditch 
(kulo) have contributed in providing irrigation facilities in Ramnagar. This has greatly 
encouraged farmers for multi cropping during an agricultural year. It has also resulted 
high yield in crops. Whereas 21.4 percent of respondents noticed that lack of irrigation 
facilities, insufficient water supply on existing canals and untimely weather condition 
caused decreasing production of crop. The cultivated area with irrigation facilities has 
increased in all study sites during the study period. Altogether 12 percent of the total 
crop land has been increased irrigation facilities during the study period. It has been 
increased by 13.6 percent in Jahada, 11.4 percent in Palhi and 11 percent in Ramnagar 
(Table 6).
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Figure 3: Impact of irrigation on agriculture development

Table 6: Change in irrigation facilities (area in hectare)

Study sites
2005/06 2015/16 Change in  

percentArea Percent Area Percent
Jahada 17.988 49.3 17.986 62.9 13.6
Palhi 40.488 68.1 32.353 79.5 11.4
Ramnagar 12.260 74.4 12.253 85.4 11.0

Total 70.736 63.9 62.592 75.9 12.0

Source: Field survey, 2015/16

Variety of seeds and productivity 

The variation on productivity of crop also depends on the use of varieties of seeds. This 
plays an important role in the agricultural development. Variation is seen in productivity 
of paddy by land holdings size with the use of varieties of seeds in the study area. The 
productivity of paddy has increased by 17.3 percent in the area where improved seeds 
were used. However, the productivity of paddy has been decreased by 6.1 percent in the 
area where local seeds are used in Jahada. In addition, the productivity has been increased 
by 57.8 percent in large size of land holding (more than 1.5 ha). The productivity of 
paddy has increased by 11.1 percent in the area where improved seeds were used but it 
has been increased only by 4.1 percent in the area where local seeds were used in Palhi. 
Variation is seen in productivity by land holding size. The changing trend is higher in 
medium size of land holdings. Furthermore, the result shows the productivity of paddy 
has increased from large size to small size of land holdings in Palhi. The result shows 

Bhola Nath Dhakal / The Geographical Journal of Nepal Vol. 12: 119-134, 2019 



 128 

the productivity of paddy has been increased in both condition of area where the local 
and improved seeds were used in Ramnagar. Further more, it is found that productivity 
of paddy has been increased by 30.4 percent in the are as where the improved seeds were 
used. But it has been increased by 18.0 percent only in are as where the local seeds were 
used in Ramnagar (Table 7). In addition, the productivity of paddy is higher in medium 
size of land holdings as compared to other farming conditions ( Dhakal, 2018).

Table 7: Change in crop productivity (kg/ha) of paddy with varieties of seeds 

Study Sites

Local Seed Improved Seed

2005/06 2015/16 Change in 
percent 2005/06 2015/16

Change 
in 

percent
Jahada 5025 4721 -6.1 5505 6456 17.3
Palhi 4908 5111 4.1 7690 8547 11.1
Ramnagar 3787 4467 18.0 5422 7070 30.4

Source: Field survey, 2015/16

The research finds through the enumerated data that productivity of paddy increased in 
both condition of areas where local and improved seeds were used in Palhi and Ramnagar, 
but it has been decreased in the area where local seeds were used in Jahada due to 
insufficient water availability in time and comparatively poor irrigation facilities.

Land Intensification

Farmers have adopted land intensification practices in the study sites to increase 
agricultural production. Farmers have practiced to cultivate more crops than in the past 
to increase production even in the same area of land. Further, the respondents informed 
that 16.1 percent of agricultural land holdings used to grow three and more crops during 
agriculture year in Jahada, which was only11.8 percent before 10 years. Similarly, 48.4 
percent of holdings are reported to grow three and more crops during agriculture year 
in Ramnagar now which was only 13.6 percent during 2005/06. Whereas 16.5 percent 
of land holdings are reported to grow three and more crops during agriculture year in 
Palhi, which was only 3.7 percent area of total cultivated land during 2005/06 (Figure 
4). The participants during FGD and KII also further reported that farmers have tried 
to explore new varieties of seeds from neighboring districts and applied within two 
to three years’ interval. Sometimes they used to repeat their own local seeds. They 
depended on the season and availability of irrigation facilities as well as other modern 
inputs like machineries, organic and chemical fertilizers, pesticides etc.
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Figure 4: Trend of land intensification 

Altogether 28.4 percent of total respondents within 58.8 percent of identified parcel 
area (44.9 percent in Jahada, 49.8 percent in Palhi and 24.7 percent in Ramnagar) have 
used more intensive farming in the parcels close to residence/house than some farther 
location (Table 8).

Table 8: Crop intensification/diversification conditions by parcels (area in ha)

Study 
sites

Total 
parcels

Area
Identified 

parcels
Area

Intensified* 
parcels

Area
Diversified** 

parcels
Area

Jahada 59 28.60
37

(62.7)
21.4

(74.8)
13

(35.1)
9.61

(44.9)
5

(13.5)
3.31

(15.5)

Palhi 76 40.70
42

(55.3)
17.5

(43.0)
14

(33.3)
8.71

(49.8)
6

(14.3)
5.6

(32.0)

Ramnagar 88 14.35
51

(57.9)
10.3

(71.8)
10

(19.6)
2.54

(24.7)
14

(27.5)
4.48

(43.5)

Total 223 83.65
130

(58.3)
49.2

(58.8)
37

(28.5)
20.9

(42.5)
25

(19.2)
13.4

(27.2)

Source: Calculated from field survey data (Percentage in parenthesis)

Note: * Plots with 3 crops per year and repeated the same crops in a plot.

** Plots with crop cycle and many crops in a plot and crops are usually change in the 
successive year.
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Crop Diversification

Singh and Dhillon (1984) have found diversification in crop in India by developing of 
Crop Diversification Index (CDI). It is based on the principle that if the total cultivated 
area in a region is devoted wholly to one crop (i.e. specialization), the index value will 
be zero (0) and if it is evenly distributed among all crops (i.e. maximum diversification), 
the index value approaches one (1).

Table 9 shows that all index values are higher than 0.5, and it seems closer to 1 which 
means that there is a great diversity in crops in the study area during the study period. 
However, it is also noticed that the crop diversity index has been increased in all study 
sites within the study period. It means that farmers were adopting crop diversification 
strategy on land management for more output from agricultural land.

Table 9: Crop diversification index (CDI)

Study Sites Index value for 
2005/06

Index value for 
2015/16 Diversified parcels Area (ha)

Jahada 0.62 0.71 5 3.3
Palhi 0.62 0.64 6 5.6

Ramnagar 0.68 0.76 14 4.5

Source: Compiled from field survey data

During the FGD and KII, participants shared that farmers have been utilizing their 
cropping land with other crops when they get loss in the production of major crops like 
paddy, wheat and maize continually since two-three years. The research found that 19.2 
percent (13.5 percent in Jahada, 14.3 percent in Palhi and 27.5 percent in Ramnagar) 
of the total crop land in the study area has been used for crop diversification (Figure 5). 
That is, they have been changing their crops, usually potato, vegetables, oilseeds and 
pulses with wheat in previous wheat monoculture area in the study sites. This type of 
practice is also found in the Bishnupura VDC of Rupandehi district (DoA, 2011), where 
farmers had practiced substitute of crops or crop rotation practice when the farmers got 
loss in production.
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Figure 5: Crop intensification/diversification conditions by parcels
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Conclusion
Agricultural land management is the useof available inputs such as, use of labour and 
machineries, manure, improved seeds, chemical fertilizers, pesticides, and irrigation 
facilities to obtain more production. For the maximization of production, use of labour, 
manure, chemical fertilizers and pesticides in major crops, land intensification and crop 
diversification for agricultural land management practices are found to be conduct in the 
study sites. It has been found that the increasing trend of use of manure in the study sites 
is reciprocal to production. Beside, intensification and crop diversification practices are 
commonly observed that intend to meet the increasing demand of food. Farmers have 
used the cultivate land from one or two crop to three and more crop during the study 
period in the study sites. The farmers are found to have been using more intensive 
farming in the parcels close to residence/house than those who stay farther from the 
location. Similarly, farmers are reported to have been adopting crop diversification 
strategy on land management for maximum benefit of land in the study area.
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Abstract
This paper aims to analyze a pertinent academic debate pragmatically whether 
institutions assist in promoting life standard and betterment of the common 
people or they act just as an instrument to perpetuate poverty and fulfill the 
interest of vested group. To accomplish this task, Marxist, Post-Marxist theories 
are taken into consideration in order to indicate how an institution or the 
process of institutionalization as such is debated and perceived in social science 
academia. Likewise, the research also uses the popular research methodology 
of pragmatism which focuses on data collection, analysis and field study. The 
research is conducted in Sunil Smirti Gaupalika (Rural Municipality) of Rolpa 
district and focuses on the role of institutions in order to transform particularly 
the economic life of the people. The research divides institutions into two parts. 
The first one includes the governmental local institution Gaupalika. The second 
part includes INGO/NGOs. This division enables to decipher and historicize what 
these government and non government institutions have done independently and 
collectively to uplift the life of target group. The research finds that INGO/NGOs 
and locals institution in the remote village like Sunil Smirti Gaupalika have 
played significant roles on uniting the economically poor and make individual 
and collective efforts to fight against poverty. They work to find out the poor 
and economically weak section of the society by setting target group, generating 
the awareness and providing conductive environment for putting collective effort 
in their fight against poverty to a certain extent. Therefore, these two types of 
institutions have been found tremendously supportive in uniting what Marx calls 
“have-nots” of Sunil Smirti Gaupalika. However, the research also finds that 
mostly Brahmin/Chhetri communities have been benefitted by these programs. In 
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comparison the ratio of economic growth between Brahmin-Chhetri community 
and Janjati community-Dalit community, the first one is found to be accelerating 
whereas the second one is slower and sluggish. 

DOI: http://dx.doi.org/10.3126/gjn.v12i1.23420

Keywords: local institution, rural livelihood, enterprise development, social 
mobilization

Introduction 
Agrawal and Perrin (2008) write that institutions are humanly created formal and 
informal mechanisms that shape social and individual expectations, interactions, and 
behavior. They further write different kinds of local institutions always exist within 
sociopolitical and ecological contexts. They claim research studies on the resources’ 
use and distribution indicate that local resource users develop institutional arrangements 
to manage collectively and share the benefits received from resources such as forests, 
fisheries, grazing lands and water systems (Agrawal & Perrin, 2008). Likewise, Ostrom 
(2005) agrees with them and concludes that local communities develop institutions to 
define their resource, user rights, resource allocation rules, monitoring mechanism, and 
conflict resolution arrangement to regulate and manage common pool resources.

Uphoff, Buck and Sjorslev (2006) classify such institutions into three broad categories: 
public (bureaucratic administrative units, and elected local governments), civic 
(membership and cooperative organizations), and private sectors (service and business 
organizations). According to Sick (2008), sociopolitical and ecological contexts 
influence their functioning and outcomes. Berkes (1989) opines that the institution’s 
role in managing common resources has been a topic of research since the 1980s. 
Studies concluded that ineffective institutional arrangements can result in under or over 
exploitation of resources (Clark, 1973; Larson & Bromley, 1990). As a local institution, 
the Non Government Organizations (NGOs) are playing a vital role for the economic 
development of  the community. The main aim of the NGOs is promoting capacity 
building and self-reliance activities for sustainable development. Langran (2002), 
mentioned in his study that NGOs through capacity building help to sustain development. 
NGOs are often created in order to expand the capacities of people (Korten 1990). 
NGOs promote community self-reliance and empowerment through community-based 
organizations and participatory processes (Korten, 1990; Clark, 1999; Friedmann, 1992; 
Fowler, 1993; Edwards & Hulme, 1994; Salamon, 1994). Hibbard & Tang (2004) have 
pointed out the importance of NGOs’ roles in developing community sustainably.
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Other forms of local institutions are community based organizations such as smallholder 
farmer groups (SFGs) which provide opportunities for people to participate at grassroots 
levels. Salami, Kamara & Brixiova (2010) in their study pointed out community 
organization activities occur in farming systems with the household being important in 
planning, decision making and implementation of the projects. In this area, Magingxa 
& Kamara (2003), Barham & Chitemi (2008), World Bank (2006) and Anriquez & 
Stamoulis (2007) added that expansion of smallholder farming through their organized 
groups stimulates faster rate of poverty reduction. In addition, smallholder farmer groups 
mediate intra-community conflicts, build infrastructure, attract other development actors 
(such as donors, NGOs) into the community and therefore, help many individuals to 
work more effectively and collectively (Resnick, 2004). Marx considered civil society 
as the sphere of market relations. To Marx, civil society was bourgeois and deserved 
to be abolished (Arato, 1990). At other times, the term also refers to the sum of all 
institutions between the family--the basic unit of social organization--and the state, 
including not only NGOs but also any other organizations such as political parties and 
armed groups (Foley & Edwards, 1996). By some, the term is used even more broadly, 
encompassing not only the market and the public sphere, but also the family (Cohen & 
Arato, 1992). In these contexts, this paper attempts to understand the role of institutions 
in enhancing rural economy in Rolpa district of Nepal.

Materials and methods
Selection of the study area

The research is based on the field study of Sunil Smriti Gaupalika of Rolpa district. 
The place has been selected as a research because it has heterogeneous geographical 
features with the elevation of 650 to 2350 meter. It consists of foot hills, tars, very 
steep and rugged mountainous terrain that covers the area of 156.55 sq. km. and has a 
population of 28,213 (CBS, 2011). The most predominant caste and ethnic groups are: 
Chhetri (36%), Magar (31%), Dalit (17%,), Brahmins (5%) as well as Thakuri, Sanyasi 
and others (11%) which collectively make this area a fertile and appropriate field for 
the study.

This study is based on mixed method approach and most of the scholars suggest that 
the philosophical orientation of mixed method research is pragmatism (Bryman, 2008; 
Greene, 2007; Johnson, Onwuegbuzie & Turner, 2007). Pragmatism deals with the 
problems that exist with the specific situations in a reasonable and logical way instead 
of dealing with ideas and theories (Morgan, 2007). It claims that the choice of research 
philosophy is mostly determined by the research problem. 
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This study design involves both quantitative and qualitative data collection techniques. 
In the qualitative approach four key concepts consists: flexibility, iteration, triangulation 
and creation of context (Gittleson, 1996). The primary data collection consists of both 
quantitative and qualitative data collection techniques. With regard to qualitative data 
collection, the observation method, key informant interview, unstructured interviews and 
focused group discussions were used. The household survey was made using household 
schedules to collect the quantitative data during the period of January to April, 2018. 
For the secondary data, the sources like Nepal Population Census Reports, Gaupalika 
profile, other available literatures, and archives were used. 

The present research also takes theoretical interpretations and pragmatic aspect of 
NGOs in order to trace out and reduce their ambivalence in relation to their contribution 
on development. Considering these theorists, it can be predicted that NGOs serve more 
to the ruling handful class rather than the vast majority of people. The validity of the 
theorist will be critiqued and contested on the findings of the role NGOs have played in 
Sunil Smriti Gaupalika.

Figure 1: Location of Sunil Smriti Gaupalika
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Selection of households for survey

The present research executes stratified random sampling method to incorporate 
caste/ethnicity and altitudinal areas of the settlements. First based on the elevation, 
the whole Sunil Smriti Gaupalika is divided into two strata to make the study easy 
and comprehensive. In the first strata there are settlements having below 1200 meter 
including Khungri, Ghodagau and Mijhing and the settlement above 1200 consisting of 
Gajul, Aresh and Tewang. Secondly, the households have been divided into three strata: 
Brahmin/Chhetri, Janajati and Dalit. In each stratum, 30 households were sampled for 
the survey. The number of 30 sample size has been adopted on the basis of existing  
trends in doing researches on social sciences (Hesterberg, 1999; Efron & Tibshirani, 
1993; & Davison & Hinkley, 1997). So, a total of 180 households covering proportionally 
30 in number for each three communities as per the elevation zones were surveyed.

Analysis of the data

Qualitative information gathered through different methods such as personal observations, 
focus group discussion, key informant interview and maintaining field diary by informal 
one-to-one conversations were used for contextual analysis. The data collected from the 
survey was edited, coded and entered in the computer. Then the data was checked for 
consistency and completeness. The Excel data sheet is used to analyze the data and for 
cross-tabulations. Data from primary and secondary sources were tabulated, analyzed 
and interpreted using descriptive statistical tools.  

Results and discussion 
In Sunil Smriti Gaupalika, local institutions, such as public institution, user groups, 
community based organizations (CBOs), and non-government organization have played 
a vital role on local economic development because they mobilize the local resources 
maintaining long-term base for productive activity. They have the peculiar capacity and 
specific knowledge to use the most efficient and sustainable way of local resources. 
Despite the fact, NGOs goal is to minimize the gap between the compatively poor 
and rich members within the target group. Some so-called upper class Brahmin and 
Chhetri have been more benefitted because of their previleges like having longer food 
sustainability, better education and better holding over the land. NGOs make it easy to 
institutionalize decision-making process and monitor it in the low cost. It is because 
they involve the local people. The decisions of user groups or local institutions are 
guided and based on community norms and consensus which minimizes significantly 
chances of conflict in the developing and implementing community level plans. In this 
process, NGOs play the role as a meditator. Such institutions facilitate to the local people 
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for developing long-term vision by creating common goals and objectives. However, 
despite all these constructive efforts and contribution of INGOs/NGOs, the economic 
gap between the rich and poor members especially the so-called upper castes and Dalit 
communities prevails.

Public institutions 
The public institutions refer to part of the government that deals with local service 
delivery to the people. The Constitution of Nepal, 2015 intends to transform the country 
from a centralized unitary state into a federal embraces the principles of republicanism, 
federalism, secularism, and inclusiveness in order to ensure economic equality, prosperity 
and social justice, by eliminating discrimination based on class, caste, region, language, 
religion and gender. 

The constitution made a fundamental shift in the system, structure and functioning of 
governance in Nepal. Three levels of government are stipulated by the constitution. A 
new governance structures have been established at the provincial level and local level: 
753 local level units (293 Nagarpalikas and 460 Gaunpalikas) in the 7 provinces have 
been established. The devolution of power is guaranteed by the constitution through 
exclusive and concurrent powers provided for in Schedules 5 to 9 of the constitution. 

As mentioned in the schedule-8 of the constitution of Nepal, some of the major tasks of 
these  local government are: management of the local services, local level development 
plans and projects, basic and secondary education, basic health and sanitation, local 
roads, rural roads, agro-roads, irrigation, agriculture and animal husbandry, agro-
products management, animal health, cooperatives, water supply, small hydropower 
projects, alternative energy and disaster management. 

According to the constitution, the three levels of government are based on principle of 
coordination, cooperation and are all-inclusive and comprehensive. Grants from the 
centre have been directly disbursed to the local level. Financial resources of education, 
health, agriculture, livestock, and infrastructures such as rural roads, irrigation, etc. 
have been provided to local governments. The service delivery staffs such as teachers, 
health workers, agriculture extension officers, etc. are directly reporting to the local 
government.

Following are the some of the major works performed by the Sunil Smiriti Gaupalika in 
enhancing of rural economy and creation of employment. 
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Social mobilization

Social mobilization is defined as a process that engages and motivates wide range of 
citizen and allies to raise awareness and make them able to demand for a particular 
development objective through face-to-face dialogue. At the local level, rural municipality 
implements various social mobilization programs in order to strengthen decentralization 
and improve local governance. Such programs ensure effective, equal and inclusive 
delivery of basic services and empower all citizens primarily Disadvantaged Groups 
(DAGs). Citizen organization therefore is a common platform to interact and build 
community network. 

Social mobilization is one of the key strategies executed to promote and strengthen 
community participation and critical engagement of citizens in local governance process 
in Sunil Smriti Gaupalika. For this, Citizen Awareness Centers (CACs) have been 
established in each wards inclusive to the poorest and Dalit community households. 
This program has covered more than fifty percent households in this area. It has 
motivated for the participation of citizens, especially the poor, women and socially and 
economically deprived communities in decision-making process and has increased the 
sense of accountability in them. 

In addition to this, Sunil Smriti Gaupalika has also introduced livelihood improvement 
packages to support the members in initiating small income generation activities. 
These activities include goat raising, cattle farming, small-scale grocery shop, kitchen 
garden, and poultry farming. Around one hundred thousand was allocated in each 
Citizen Awareness Centers for this income generating purposes. Similarly, a budget of 
one hundred thousand rupees was provided to each CAC. The budget aims at fulfilling 
genuine and productive small infrastructure needs of the poor members of CACs and 
bringing constructive, tangible differences in their lives. As a result, 115 households 
from the poorest and Dalit communities benefited.

Rural road

The construction of rural roads started after 1995, with the program, "Built own village 
by ourselves". In the beginning, a budget of three hundred thousand rupees was provided 
to each Village Development Committee and now each Rural Municipalities have 
an annual grant of at least Rs 300 million from the central government for the 
infrastructure development. The major part of the central grant invested to construct 
rural roads (Table 1).
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Table 1: Characteristics of rural roads

Elevation Major settlement Ward No. Total length of earthen 
road net-work ( Km.)

Low elevation

Ghodagau 1 31
Khungri 2 29
Mijhing 3, 4 25

Sub Total 85

High elevation

Gajul 5,6 35
Tebang 7 32
Aresh 8 20

Sub Total 87
Total 172

Source: Field survey, 2018

Within the period between 1995 to 2018, 172 Km earthen road was constructed in Sunil 
Smriti Gaupalika and which fostered the connectivity among the different communities 
of this area. It helped to connect the rural communities, provide market access to farms 
and farmland and create accessibility and social mobility for the villagers.

Community forestry

Community Forest User Groups are one of the well-established local institutions in this 
area. There are 59 CFUGs which manages 47.1 square kilometer of community forest.

Table 2: Community forest user groups

Elevation Settlement Ward No. Number Area (Sq Km)

Low elevation

Ghodagau 1 1 1.97
Khungri 2 10 13.39
Mijhing 3, 4 19 12.21

Sub Total 30 27.57

High elevation

Gajul 5,6 16 13.6
Tebang 7 2 0.74
Aresh 8 11 5.19

Sub Total 29 19.53
Total 59 47.1

Source: Field survey, 2018
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These CFGs mobilize the local community to manage the common pool resources with 
locally governed rules, norms and values. The major function of the CFUGs consists 
of employment and income generating activities: the members get benefitted from 
temporary jobs as forest guards and as workers to cut as well as collect the forest product 
time and again. They generate income by selling firewood, saplings, and other forest 
products. CFGs manage and protect the forest resources, products and contribute in 
rural livelihoods. They raise awareness on disaster risk reduction and emergency relief. 
They also work for capacity development of the members. In short, such community 
groups have helped “have-nots” to have a sense of ownership and accountability.

Agriculture extension services 

As per the spirit of the Local Self Governance Act (LSGA), 1999 the devolution of 
agricultural extension services to the local elected bodies, the Ministry of Agricultural 
Development has formulated National Agricultural Extension Strategy (NAES). The 
objective of this strategy is to reform and reorient public sector agricultural extension 
service in order to strengthen decentralized agricultural extension services and ensure the 
access of the poor, deprived and socially excluded to the agricultural extension service. 
This is cost-effective and has need-based participatory delivery of agricultural services. 
It prioritizes and targets to the needs of different categories of farmers, particularly 
focused on small, poor and deprived. Under this program, there are different groups 
formed in Sunil Smirti Gaupalika.

Farmers’s group

The supply of extension services have been maintained through the farmers’s group. 
The objective is to place the farmers of the same interest together and carry out the 
collective efforts and activities. This has been very effective to bring the innovation to 
the groups and help to make each member equally responsible in activities and accessible 
to extension services focusing on economic growth to the poor. 
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Table 3: Farmer's groups

Elevation Major settlement Number
Total members

Female Male Total

Low 
elevation

Ghodagau 2 31 0 31
Khungri 6 83 38 121
Mijhing 4 20 19 39
Sub Total 12 134 57 191

High 
elevation

Gajul 8 24 70 94
Tebang 2 4 12 16
Aresh 1 2 27 29
Sub Total 11 30 109 139

Total 23 164 166 330
Source: Field survey, 2018

About 23 farmers group are functioning with 330 members. In the low topography 
about 70% are female while in high topography this figure is quite opposite, only 21% 
are female members. 

Table 4: Goat rearing groups

Elevation Major settlement Number
Total members

Female Male Total

Low elevation

Ghodagau 1 8 18 26
Khungri 3 65 6 71
Mijhing 2 23 18 41
Sub Total 6 96 42 138

High elevation

Gajul 1 15 8 23
Tebang 1 10 13 23
Aresh 1 19 2 21
Sub Total 3 44 23 67

Total 9 140 65 205
Source: Field survey, 2018

In total 205 members in the nine goats rearing groups are functioning. More than two 
third are female members.
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Community based organizations (CBOs) 
Community-based organizations (CBOs) are local groups of people legitimized by 
customary or formal institutions acting in the community for the betterment of its 
members. These are the non-profit organizations which provide voluntary social 
services at local level. The CBOs play a significant role in improving the livelihood 
of their community members. The main objective of a CBO is to improve the social 
and economic well-being of every member. Membership is placed on equal level for 
all households in a community. Members of CBOs are mainly concerned on socio-
economic development of the community and these groups have developed linkages 
with governmental and non-governmental organizations. Besides this act, CBOs have 
also been immensely contributing to reduce social evils and bring social harmony. 
Additionally, these organizations mobilize members in declaring open defecation, 
increasing school enrollment, conducting immunization campaign, updating the list 
of senior citizens for distribution of social security among others. The members also 
engaged in addressing the social problems like witchery, untouchability, child marriage, 
violence against women and caste-based discrimination. 

Non-governmental organization (NGOs) 
Non-governmental organizations (NGOs) are important agents for the socio-economic 
development of the local community. Furthermore, NGOs are effective in mobilizing 
the poor and disadvantage communities, empower them to gain better livelihood and 
carry out projects at lower level with a pertinent question of equal benefit sharing and 
economic benefit sharing with in a target group. In this area, five major I/NGO are 
working with different programs. Among them, RUDAS Nepal and HUREC Nepal are 
working directly to enhance of rural economy in terms of increasing productivity and 
creation of employment.

Table 5: List of NGOs

S.N. Name of the I/NGOs Major Activities

1 RUDAS Nepal Agriculture, Climate Change and 
Governance

2 HUREC Nepal Micro-enterprise
3 Nepal Red Cross Society Water and Sanitation

4 Western Nepal Rural Drinking Water 
and Sanitation Water and Sanitation

5 UNICEF  School Feeding
Source: Field survey, 2018
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Agriculture development

RUDAS Nepal, an NGO is providing training to enhance agriculture economy through 
community groups. As per the needs, this NGO also supports and provides essential 
inputs such as farming equipments, seeds and fertilizer for the vegetable and fruit 
farming. It mobilizes the resources to ensure the agriculture growth. As a result, there 
are more than 15 orange fruit farming in the high topography and around 20 vegetable 
farming in the low topography.

Enterprise development

HUREC Nepal, another significant NGO, helps the potential entrepreneurs on the 
areas of entrepreneurship training. It primarily works on small/micro scale income 
generating activities. This NGO also supports on linkage development with financial 
institutions and market network, provides new technology (knowledge or materials) 
to micro-entrepreneurs. As a result, among the survey households almost four percent 
households’ main livelihood activities is enterprise development. 

Outreach of local institution to vulnerable communities
The local institutions are mobilizing quite good number of household members and 
managing and mobilizing local resources as per the government norms. The study 
carried out an analysis whether local institution are reaching to the most vulnerable 
communities and sharing the benefits 

Table 6: Membership of institutions

Elevation Categories
% of 

covered 
households

% of saving 
households

Loan
% of HHs 
taking loan

Loan 
amount

Low 
elevation 

Brahmin/Chhetri 63.3 50.0 26.7 305,000
Janajati 53.3 40.0 50.0 357,000
Dalit 46.7 50.0 73.3 535,000
Sub-total 54.4 46.7 50.0 1,197,000

High 
elevation

Brahmin/Chhetri 56.7 46.7 28.6 215,000
Janajati 50.0 50.0 80.0 855,000
Dalit 43.3 46.0 57.1 760,000
Sub-total 50.0 47.8 55.8 1,830,000
Total 52.2 47.2 52.9 3,027,000

Source: Field survey, 2018
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Based on this finding, if we compare among the ethnicity, the Brahmin/Chhetri 
community have the highest coverage and the Dalit community has the lowest coverage 
in both geographical zones. 

Benefit sharing
In order to obtain economic development, local institutions mobilize the local community 
for saving credit scheme. They support the communities to create jobs and promote 
income generation activities. In the area, around half of the CBOs have saving credit 
scheme by which half of its members benefited by the credit scheme, used mainly in the 
income generating activities. 

Table 7: Households annual saving

Elevation 
Zone

Categories

Percentage of HHs having annual saving (Rs.)

Zero 
Saving

Up to 
100,000

100,001 
to 

300,000

300,001 
to 

500,000

Above 
500,001

Total

Low 
elevation

Brahmin/Chhetri 13.3 30.0 30.0 13.3 13.3 100.0
Janajati 26.7 50.0 20.0 3.3 - 100.0
Dalit 40.0 43.3 16.7 - - 100.0
Average 26.7 41.1 22.2 5.6 4.4 100.0

High 
elevation

Brahmin/Chhetri 20.0 43.3 30.0 6.7 - 100.0
Janajati 33.3 36.7 26.7 3.3 - 100.0
Dalit 50.0 33.3 16.7 - - 100.0
Average 34.4 37.8 24.4 3.3 - 100.0

Total 30.6 39.4 23.3 4.4 2.2 100.0

Source: Field survey, 2018

Despite the fact that local institutions either governmental or non-governmental have 
played enormous role to uplift the economic life of all the members, however, only the 
Brahmins and Chhetri communities have been benefitted mostly. The finding shows that 
there is zero percentage of Dalit and Janjati households which can save above more than 
five hundred thousand one. This happens mainly because most of the loans which Dalit 
and Janajati community take use to sustain their livelihood whereas Brahmins use the 
more amount of loan in income generating activities. It is because Brahmins community 
are less victim of food deficiency. The data clearly depicts that the local institutions 
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have failed to reach and genuinely address the problems of the most vulnerable sections 
of the communities in Sunil Smirti Gaupalika.

Conclusion
The growth of rural economy of Sunil Smriti Gaupalika which results through increasing 
production and employment creation, is in fact found to be a combined efforts of various 
local institutions. First, these institutions have motivated the poor people to be united 
and make collective effort in their struggle against poverty as seen in different groups 
of this Gaupalika like farmers’ group growing vegetables and fruits and goat rearing. 
Through the construction of local community like community forest users’ group, these 
institutions have not only created income generating opportunity for the poor people 
but also have motivated to take ownership and accountability. This has also ensured 
the proper utilization of local resources to reduce the poverty. However, the result 
shows that they have not succeeded to bring equal economic growth of all members 
because they have neglected the historiocal background of their members from diverse 
backgrounds with in a target group. Consequently, NGOs/INGOs and other local 
institutions have still been perceived as agenst of capitalism and mere apparatus to 
carry on the stereotypes. They have been criticized for serving the dominant class in 
a society. As found in Sunil Smirti Gaupalika, the Brahmin-Chhetri community, the 
dominant class is more benefitted by the programs of such institutions. This unequal 
distribution of benefit takes place mainly because of the problem in the perspective of 
these institutions. These institutions look all the members of the group either Brahmin-
Chhetri community or Dalit-Janajati community with the monolithic principle. They 
have the same program with the same sort of assistances geared with the same rules and 
regulations to treat the poorest of poor and the dominant class. As a result, they fail to 
see the different social, economic, political and educational backgrounds of the people 
within the same group. In the present case, these institutions have failed to see the 
different levels of “have-nots”. Dalit and Janjati can sustain their livelihood just for three 
months from agricultural produces, so they cannot be equally benefitted as of Brahmins 
who have more than ten months livelihood sustainability. Therefore, such institutions 
need to bring heterogeneity in their programs. Dalit and Janajati communities need 
programs and trainings which would make them more educated and more skillful. They 
also require distinct economic assistances that would help them to cope with sustaining 
their livelihood and increase the saving percentage as the dominant class.

Likewise, the research found almost all the institutions have focused their programs 
basically on agriculture and farming. But there are many places on non-farming sectors 
where institutions can work to generate the income. Janjati and Dalit communities would 
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be more benefitted from such programs because they lack the sufficient land where they 
can cultivate food, rare animals as a profession. Instead, they take manual work as the 
source of income for their livelihood. During the research, it is also found that some 
of the Dalits do not even have the idea about the passport and process of obtaining it. 
These are some of the places where institutions can work by providing them economic 
support, education, training to enhance their skill so that they would be able either 
to invest in the local level or sell their skill in higher wages at the local, national and 
international level. Certainly, it requires NGOs/INGOs to break the boundary of their 
stereotypical working framework like farming and agriculture and find new avenues in 
non–farming sectors as well that will help to reduce the gap between poor and rich and 
uplift the economic status of haves-not genuinely. 
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