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ABSTRACT 

Grandin, J. 2016. Policy, agency and scale in local adaptation to socio-environmental change 
in the Panchkhal Valley, Nepal. Uppsatser Kulturgeografiska institutionen, Uppsala Univer-
sity. Masters Thesis in Geography, 30hp, Fall Semester 2015. 
 
This case study explores climate change coping and adaptation strategies in an agriculture-
dependent community in the Panchkhal Valley in Nepal that suffered from five years of 
drought between 2004 and 2009. Based on fieldwork and interviews in Panchkhal 2011–2012, 
it explores how drought, combined with an ongoing process of agricultural commercialization 
and intensification, lead to a situation of ‘double exposure’ for Panchkhal farmers. As a con-
sequence, current development policies based on the intensification and commercialization of 
agriculture may both support and undermine climate change adaptation in important ways. 
For instance, access to markets and a monetary income facilitated coping and adaptation, 
while dependence on agrochemicals led to increased vulnerability and environmental deterio-
ration at the local level. Furthermore, none of the reported coping and adaptation strategies 
were able to provide the agricultural system in Panchkhal with sufficient amounts of water 
during the drought. While community organizations and NGOs were reported to play im-
portant roles in facilitating adaptation and mediating support at the time of the drought, gov-
ernment support was regarded to be insufficient. Coping and adaptation projects were often 
launched by local level actors, but these projects were dependent on resources from other ad-
ministrative scales for their realization. ‘Scale brokers’, organizations or individuals that are 
able to mobilize support from other scales, hence appear to be a critical part for realizing ad-
aptation projects. 
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PREFACE 

‘I do not believe for a moment in the accurately cut to shape, the statically curtailed,’ writes 
Swedish poet Harry Martinson: ‘I believe only in the dynamically organizing, the living.’1 To 
make clean cuts and demarcations when trying to understand social and ecological processes 
that are essentially dynamic and living is, as Harry Martinson so lucidly apprehended, unde-
sirable or even impossible. When exploring the dynamics between institutions, policy and 
local climate change adaptation it was thus necessary to transgress both geographical and the-
oretical borders. The resulting thesis is inescapably broad, and while I hope it sheds light on 
some key issues, it may ultimately lead to more questions than answers. This explorative 
journey was only possible because of the generous participation, support and encouragement 
from a great number of co-voyagers, for whom I wish to express my sincere appreciation. 

First of all, I deeply thank all the research participants in Panchkhal, Dhulikhel and 
Kathmandu, who generously contributed with their time and insights to this study. I also 
thank Neera Shrestha Pradhan, my contact person at ICIMOD, who was instrumental in 
defining the case for the study, reviewed the preliminary analysis, and helped introducing me 
to the field. In Uppsala, my supervisor Jan Boelhouwers has been part of this thesis process 
since the first sketchy ideas. Thank you for combining academic rigor with a critical 
exploration of the sources of knowing, and in particular for our conversations in Hågadalen. 

Thanks to Asish Duwal, whose efforts as interpreter were crucial during the fieldwork; 
thanks also to Bhaveeka Dhangol who was equally invaluable in transcribing and translating 
the recorded interviews. Madhab and Surja Maharjan were my generous hosts in Panga in the 
Kathmandu Valley. I am grateful for their advice and help with numerous logistical details. 
My gratitude also to Manjul and Susmita Nepal for warmly introducing me to so many 
dimensions of the country, and to my parents for taking me to Nepal in the first place. 

A creative, critical and supporting university environment has been essential for my 
interdisciplinary endeavors: I am deeply grateful to all my friends, colleagues and students at 
CEMUS for co-creating such a dynamic and unique space for exploring the defining issues of 
our time (and for granting my partial leave of absence so that I could finally finish this thesis). 
I can’t mention you all by name, but special thanks to Sara Andersson, Rickard Lindh, Isak 
Stoddard, Daniel Mossberg, Malin Östman, Petra Hansson, Ingrid Rieser, and Sanna 
Gunnarsson. Thanks to the faculty and my fellow students at the Department for Social and 
Economic Geography, particularly to administrator Karin Beckman for problem solving.  

Thanks to David O. Kronlid for encouragement, conversations and co-writing journeys. I 
also thank Ashok Swain for advice before the fieldwork, and Heidi Moksnes and the TRUST 
research seminar participants for valuable comments on a thesis draft. Thanks, in particular, to 
Sara Forsberg for illuminating discussions on qualitative data analysis. Andrea Melberg and 
Robin Gunnarsson generously read and commented the manuscript. It goes without saying 
that, in the end, I, alone, am responsible for the final product. 

The fieldwork was made possible by a Minor Field Study grant from the Swedish 
Development Cooperation Agency (Sida), and their support is gratefully acknowledged.  
                                                
1 Harry Martinson, Resor utan mål [Voyages without destinations], 1932. (Translation by Jakob Grandin.) 



 

 

TABLE OF CONTENTS	

 

1	 INTRODUCTION ............................................................................................................... 6	
1.1	 Purpose and research questions 7	
1.2	 Disposition 8	

2	 GLOBAL CHANGE, GOVERNANCE AND AGENCY .................................................. 9	
2.1	 Globalization and Global Environmental Change 9	
2.2	 Climate change adaptation and double exposure 12	
2.3	 Environmental governance, scale and polycentric systems 18	

3	 CLIMATE CHANGE, SOCIAL CHANGE AND COMMUNITY-BASED 
CONSERVATION IN THE HIMALAYAS ........................................................................... 26	
3.1	 Nepal’s history, geography and administrative structure 26	
3.2	 Climate change in the Himalayan region 28	
3.3	 Climate change impacts on agriculture and adaptation options 29	
3.4	 The ‘Green Revolution’ and agricultural transformation 31	
3.5	 Social and environmental change in the Panchkhal Valley, Nepal 33	

4	 STUDY DESIGN AND METHODS ................................................................................ 37	
4.1	 Study design 37	
4.2	 The research process 38	
4.3	 Selection of study area 40	
4.4	 Interviews and group interviews 41	
4.5	 Observation and document studies 44	
4.6	 Validation and reliability of results 45	
4.7	 Ethical considerations 46	
4.8	 Data analysis 47	

5	 RESULTS ......................................................................................................................... 48	
5.1	 Effects from agricultural intensification and commodification 48	
5.2	 Immediate effects from the drought 51	
5.3	 Coping and adaptation strategies 54	
5.4	 The role of community organizations and social networks in coping and adaptation 58	
5.5	 Support from the government, NGOs and other ‘outside’ actors 61	
5.6	 Adaptation constraints and opportunities 64	
5.7	 Policy, agriculture and vulnerability 65	

6	 ANALYSIS AND DISCUSSION ..................................................................................... 70	
6.1	 Double exposure: the interplay of drought and modern agriculture 70	
6.2	 The role of policy in supporting or undermining climate change adaptation 76	
6.3	 Adaptation & scale: local institutions, social networks and interscalar interactions 80	
6.4	 Opportunities for and limits to local adaptation 85	
6.5	 Conclusions and concluding discussion 91	

 



 

 

7	 REFERENCES .................................................................................................................. 95	

APPENDIX 1: LIST OF INTERVIEWS ............................................................................... 106	
Panchkhal 106	
Dhulikhel 107	
Kathmandu 107	

APPENDIX 2: LETTER OF CONSENT .............................................................................. 108	

 
 
 
 
LIST OF FIGURES 

Figure 2.2: The theoretical framework for climate change adaptation used in this thesis, based 
on Smithers & Smit (1997) and Leichenko & O’Brien (2008). .............................................. 13	
Figure 2.3: A conceptual model of a polycentric resource governance system. Based on 
Andersson & Ostrom (2008). ................................................................................................... 20	
Figure 3.5: Map that shows the location and land use (forests, irrigated fields and rainfed 
fields) of the Panchkhal Village Development Committee. .................................................... 34	
Figure 4.1: Overview of the research process from the preliminary literature review (top) on 
through fieldwork, preliminary analysis, transcription, coding to the final analysis and 
discussion (bottom). ................................................................................................................. 39	
Figure 5.3.3. Deep tube well drilling in the Panchkhal Valley: (a) widened road to 
accommodate deep tube well machinery; (b, c and d) deep tube well drilling in progress at 
one of the deep tube well sites. ................................................................................................ 56	
Figure 5.3.4. Rainwater harvesting in Panchkhal: (a) a cement rainwater harvesting tank; (b) a 
plastic-lined water storage pond; (c) rainwater harvesting dam for irrigation. ........................ 57	
Figure 5.7.3. Information boards in Panchkhal VDC (TinPiple and Tamaghat) on responsible 
pesticide use. ............................................................................................................................ 69	
Figure 6.3: Coping and adaptation projects in the Panchkhal VDC as part of a polycentric 
system. ..................................................................................................................................... 84	

 



 

6 

1 INTRODUCTION 

Seventy percent of the world’s poor live in rural areas and have agriculture as their main 
source of subsistence (World Bank, n.d.); these communities will bear a disproportionate 
share of the harmful effects from global climate change (Dasgupta et al., 2014). How individ-
uals and societies can adapt to or mitigate climate change is therefore an issue of vital concern 
for human development (UNDP, 2007). While the effects of climate change on agriculture 
dependent communities are projected to be harsh, climate change is only one of many drivers 
of change in rural communities; economic and social globalization, in its many forms, is an-
other (Leichenko & O’Brien, 2008). Climate change adaptation is nevertheless often studied 
in isolation. In order to increase the understanding of local agency in adaptation processes 
there is an acknowledged need to look at the interplay between different trends and actors at 
multiple scales (DST, 2008; Ostrom, 2010). It is therefore important to understand how both 
climate change vulnerability and particular adaptation and mitigation strategies relate to the 
wider social, economic and institutional context (Schipper, 2012; Schipper & Pelling, 2006).  

This case study explores how local community-based climate change adaptation strategies in 
the Panchkhal Valley, Nepal, relate to this wider context, in particular economic 
globalization, policy and local institutions. While Panchkhal has for a long time been 
perceived as dry by its inhabitants, a prolonged drought between 2004 and 2009 led to a 
severe water shortage which had significant effects on agriculture, the economy, as well as the 
daily life of residents in the area (A. Dixit, Upadhya, Dixit, Pokhrel, & Rai, 2009). However, 
water scarcity was not the only concern among Panchkhal farmers: dependence on 
agricultural chemicals and their negative effects on health and environment was highlighted 
by research participants as one of their primary concerns during the first days of fieldwork. 

The focus of this case study hence reflects the experienced reality and concerns of farmers in 
Panchkhal. But these local experiences also have a wider significance. While modernization 
and commercialization of agriculture is widely proposed as a means for development and 
poverty alleviation, the use of agricultural chemicals has harmful effects on health and the 
environment, and is attributable to several million deaths per year worldwide (UNEP, 2012). 
Agriculture is also recognized as the most climate change sensitive economic sector (Arent et 
al., 2014). Hence, in order to understand both the viability of agricultural modernization as a 
development strategy and the climate change vulnerability and adaptability of agriculture-
dependent communities, we need to investigate the interconnections and interdependencies 
between these two processes of change.  

The discussion in this thesis connects to a growing body of research on multiple drivers of 
socio-environmental change (DST, 2008; Eriksen & O’Brien, 2007; Fieldman, 2011; 
Leichenko & O’Brien, 2008; O’Brien & Leichenko, 2000; O’Brien, Eriksen, Nygaard, L.P., 
& Schjolden, 2007; Schipper & Pelling, 2006), as well as local climate change adaptation 
(Adhikari & Taylor, 2012; Allen, 2006; A. Dixit et al., 2009; Jones & Boyd, 2011; Schipper, 
2012). This research emphasizes the significance of local level actors in climate change adap-
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tation, but also suggests limits to the agency of these actors, due to, for example, lack of re-
sources or political power (Denton et al., 2014). Furthermore, local agency in relation to glob-
al change has been limited by the predominant top–down fashion in which narratives of glob-
al change are constructed, which shapes both the understanding of global change problems 
and the policies and solutions that are proposed to deal with them (Bulkeley, 2005; Head & 
Gibson, 2012). There is therefore a need to challenge ‘the spatial biases of global change re-
search’ and the particular scales at which global change problems as well as their solutions 
are constructed (O’Brien, 2011, p. 545). 

Mountain regions are considered important in climate change research, since they are particu-
larly vulnerable to climate change and also influence up to 40% of the world’s population (S. 
P. Singh, Singh, & Skutsch, 2010). Yet, a recent review of mountain research identified sig-
nificant gaps that may limit the understanding of adaptation in mountain areas (A. B. Gurung 
et al., 2012). The review showed that studies predominantly focus on the environmental driv-
ers of change, while the social sciences and interdisciplinary approaches were underrepresent-
ed. As a result, the ‘sociocultural system is often treated as a black box’, and research on re-
sponses and innovation to change in mountain areas is lacking (A. B. Gurung et al., 2012, p. 
51). This suggests a need for place-based research, which puts emphasis on the particular so-
cial, historical, cultural and political context in which processes as well as outcomes are 
shaped (O’Brien, 2011). Geography has important contributions to make in this process of 
creating a more dynamic, theoretically sound and pragmatically useful science of global envi-
ronmental change since geographers, as Hulme (2007, p. 6) argues, have a ‘long familiarity of 
working at the boundaries at nature and culture’. Geographers also have experience in inves-
tigating the interconnections between local and global dynamics (Hulme, 2007).  

Detailed case studies may better account for local level complexities and particularities, and 
therefore complement the aggregated macro-level analyses that are predominant within global 
environmental change research (O’Brien, 2011). Qualitative case studies that investigate the 
linkages between globalization, agriculture, climate change vulnerability and adaptation at the 
local level may therefore add an important dimension to the understanding of community-
based adaptation strategies. In particular, it may shed light on how agricultural modernization 
may both constrain and enable local climate change adaptation. This knowledge may be rele-
vant for the ‘climate proofing’ of development projects and policies. Furthermore, investigat-
ing how climate change adaptation strategies relate to a wider social, economic and institu-
tional setting may contribute to the understanding of opportunities for and limits to local 
agency in relation to global processes of socio-environmental change. 

1.1 Purpose and research questions 
The purpose of this thesis is to explore how the combined effects of climate change and glob-
alization, policy and the local–national institutional environment affects local vulnerability 
and agency. The thesis seeks to answer the following questions: 

• How do drought and climate change interact with economic globalization and modern-
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ized ‘green revolution’ agriculture in the Panchkhal Valley, and what is the combined 
effect? 

• What were the main strategies employed to cope with or adapt to the situation? 

• How do policy (at national, district and local scales), local institutions and social net-
works support or undermine coping and adaptation at the local level? Which interac-
tions can be observed between different actors and scales of organization? 

1.2 Disposition 
This thesis has six sections. The introduction is followed by a theoretical chapter (section 2) 
that discusses global change, governance and adaptation. That is followed by a background 
chapter (section 3), which outlines projected climate change effects for agriculture, gives a 
brief background to the ‘green revolution’ and introduces the geography and history of Nepal 
and Panchkhal valley. The study design and research methods are discussed in section 4 and 
the results from the fieldwork are presented in section 5. Discussion of the results and conclu-
sions follow in section 6. 
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2 GLOBAL CHANGE, GOVERNANCE AND AGENCY 

This section introduces the theories on global change, adaptation and governance that consti-
tute the points of departure for the discussion in this thesis. The theory section is divided into 
three main chapters. First, theories about global social and environmental change, scale and 
human agency are discussed. Secondly, central concepts from the climate change adaptation 
literature are introduced. This is followed by a discussion of key theories on governance of 
global problems, scale, and how that connects to in climate change adaptation and policy im-
plementation. 

2.1 Globalization and Global Environmental Change 
Globalization refers to a wide range of interrelated cultural, economic, social and environ-
mental processes, which, in combination, has led to a qualitatively different and increasingly 
interconnected world (Dicken, 2003, p. 29). Views of economic globalization are polarized. 
‘Market liberals’ frame economic globalization as benign and argue that the economic growth 
it generates (especially on a macro level) can be invested in development, poverty alleviation 
and improving the environment. Various ‘critics of globalization’ on the other hand, argue 
that economic globalization may lead to social and economic exclusion and may lock poor 
countries into an underdevelopment which exacerbates poverty and has detrimental environ-
mental effects (Clapp & Dauvergne, 2005; Leichenko & O’Brien, 2008). Globalization is also 
selective, mainly driven by urban centers and sometimes excluding whole countries, regions 
or social groups as structurally irrelevant (Dalby, 2007; Hoogvelt, 2001). 

Simultaneously, the concept of global environmental change recognizes the role of humans as 
one of the main transformative agents of the planet in an era that is increasingly being referred 
to as the Anthropocene (Castree, 2014; Church, 2010; Dalby, 2007).2 Furthermore, the inter-
connections between ‘social’ and ‘environmental’ processes makes it theoretically difficult to 
split the world into social and environmental parts. The concept of social-ecological systems 
(SES) hence aims to widen the scope of analysis to include both social and ecological pro-
cesses (Folke et al., 2010).3 

Turner et al. (1990) make the helpful distinction between cumulative global change, constitut-
ed by the cumulative accumulation of localized change, and systemic global change which 
refers to change in systems that are themselves global in scope. Groundwater depletion, land-
use change, deforestation, the spread of industrial toxins and soil erosion are examples of the 
former, while oceans and the atmosphere are the two systems that operate in the latter way 
(Turner et al., 1990). 

                                                
2 The species centrism and planetary scale of the Anthropocene argument has been criticized to obscure im-
portant inequalities within the human species and to be based on a teleological reading of history (Head, 2014; 
Malm & Hornborg, 2014). 
3 It has been objected that the theoretical development and research on social-ecological systems has given the 
natural sciences prominence, which has obscured important perspectives and insights from the social sciences 
and the humanities, for example power relationships. See chapter 2.1.1 below. 
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Biodiversity loss and land-system change, two processes of cumulative global change, are 
highlighted as two of nine ‘planetary boundaries’ that are currently being transgressed by 
human activity (Steffen et al., 2015). The Millennium Ecosystem Assessment (2005) 
highlights the important role that ecosystem services play for human wellbeing. This includes 
provisioning of food and fiber, regulation of diseases, climate and water, as well as providing 
recreational and spiritual benefits. These services are currently being degraded due to land use 
change and unsustainable resource use (Millennium Ecosystem Assessment, 2005). 
Biodiversity loss undermines the overall resilience of ecosystems, which may both increase 
the system’s vulnerability to other risks, such as climate change, and increase the risk of 
crossing other socio-ecological thresholds (Rockström et al., 2009). 

Among the processes of systemic global environmental change, anthropogenic climate change 
is the most prominent example. In the most recent assessment, the Intergovernmental Panel 
on Climate Change (IPCC) estimates the increase in global mean temperature by the end of 
the century to range from 0.3°C to 4.8°C, relative to the mean temperatures between 1986–
2005, depending on the rate of greenhouse gas emissions the coming decades.. (Collins et al., 
2013). The policy target agreed on in the United Nations Framework Convention on Climate 
Change is to avoid ‘dangerous’ climate change, which is translated into limiting the rise in 
global mean temperature to 2°C by the end of the century. Meeting this target will depend on 
significant mitigation efforts (represented in IPCCs RCP2.6 high mitigation and relatively low 
emissions scenario), leading to an early peak in global carbon dioxide emissions followed by 
rapid emissions decreases (Collins et al., 2013). A ‘business as usual’ scenario (represented 
by IPCCs RCP8.5 high emission scenario) could instead lead to temperature increases of 4°C 
or more. (Collins et al., 2013), which would lead to ‘very high’ levels of additional risk in 
most assessed human and natural systems (IPCC, 2014, p. 62). However, even a rise in global 
mean temperatures of 2°C would constitute significant and sometimes irreversible changes for 
many systems, and lead to a ‘high’ risk of extreme weather events (IPCC, 2014, p. 62). 

2.1.1 Uneven effects from global environmental change 
As with economic globalization, the effects from climate change are uneven and poor people 
in the global South, that have contributed the least to the problem, are expected to face the 
most severe effects as a result of both higher projected climate change impact, higher vulner-
ability and limited resources for coping and adaptation (Dasgupta et al., 2014, p. 631). Cli-
mate change is therefore characterized by acute injustices and its ethical dimensions span both 
horizontally across the planet and vertically between generations (Garvey, 2008; Kronlid, 
2014, p. 19; UN DESA, 2009). 

The planetary scale in which the Anthropocene and global environmental change problems 
are constructed, in combination with a lack of critical methods from social sciences and the 
humanities, may obscure unequal power relationships and social inequalities within humanity 
as a species (Malm & Hornborg, 2014). Malm & Hornborg (2014, p. 5) highlight that divi-
sions and inequalities within humanity has been a necessary precondition for the very exist-
ence of the fossil-fuel economy and its associated environmental change, and that climate 
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change therefore is better understood as a product of particular social relations rather than 
humanity as a whole. In this understanding, a global ‘politicized environment’ becomes a key 
mechanism for transferring social benefits and problems in the world system (Bryant & Bai-
ley, 1997; Hornborg, 1998). When analyzing global environmental change, it is therefore es-
sential to be mindful of issues concerning the distribution of costs and benefits that result 
from a given process of socio-environmental change, and also the nature of the social rela-
tions, structures and power that shapes or enables such change processes (Bryant & Bailey, 
1997; Lehtinen, 2007; Malm & Hornborg, 2014). 

2.1.2 Global change, scale and human agency 
The prominent role designated to humanity and, therefore, social processes in driving envi-
ronmental change in the Anthropocene (Dalby, 2007; Rockström et al., 2009), may imply that 
global environmental change should be reframed from a physical to a social problem 
(UNESCO & ISSC, 2013). This has increased the pressure to bring a nuanced understanding 
of human agency into studies of socio-ecological systems (Church, 2010; Palsson et al., 
2013). There is a risk of ‘neo-environmental determinism’ when complex processes of social 
change are reduced to one primary environmental driver, for example climate change (Rad-
cliffe, Watson, Simmons, Fernandez-Armesto, & Sluyter, 2010). However, not only environ-
mental change but also social change are often constructed in deterministic ways 
(Swyngedouw, 2010). Different varieties of determinism come to light in ‘narratives about 
unavoidable futures’ (Healy, 2003; O’Brien, 2011; 2012a; Swyngedouw, 2010). 

Furthermore, both environmental and social change is predominantly constructed in ways that 
give the causal primacy to the ‘global’ and leaves little room for the ‘local’ to influence 
socioecological change. A prominent reading of the causality of globalization is based on a 
hierarchical understanding of scale. Globalization is ‘filtered’ through local places which 
leads to unique outcomes; the local is understood as a product of the global. In this reading, 
the local is portrayed either as a passive victim or a passive beneficiary, and the local agency 
‘consists in moulding global forces (which arrive from outside) to specific circumstances’ 
(Massey, 2004, p. 11). In these global narratives, the local is constructed as an ‘ethnographic 
moment’ (Acker, 2004). The agency at the local level is reduced to adapt to or resist processes 
of global change that are more or less inevitable.  

However, a growing body of research and theoretical development within particularly femi-
nist geography and feminist economics reveals how global processes are in fact locally 
grounded. Hence, global social and economic processes, which at first sight may appear to be 
out of (local) control, are in fact not inevitable (see for example Acker, 2004; Beneria, 1999; 
Cox, 1998; Freeman, 2001; Gibson-Graham, 2008; Massey, 2004). Massey (2004) starts from 
a relational understanding of scale, where local places are not passive but rather ‘agents in 
globalization’. While admitting that the power to shape global processes is unevenly distrib-
uted, Massey (2004, p. 11) argues that this relational understanding of scale opens up for a 
local politics that may not only defend the local from global change, but may in fact have the 
potential to ‘alter the very mechanisms of the global itself’. Similarly, Freeman (2001, p. 
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1009) argues that ‘not only do global processes enact themselves on local ground but local 
processes and small-scale actors might be seen as the very fabric of globalization’. This 
means that the responsibilities of local places for global processes needs to be recognized, and 
that the local is not always innocent (Massey, 2004). 

In order to understand the nature of local agency, Cox (1998) makes a helpful distinction be-
tween ‘spaces of dependence’ and ‘spaces of engagement’. Cox argues that one of the impli-
cations of a relational understanding of scale is that ‘local politics’ do not appear exclusively 
on a local level. In order to realize their projects, local agents may in fact mobilize resources 
through networks that may span from the local to the international. Cox (1998, p. 2) defines 
spaces of dependence as ‘those more-or-less localized social relationships upon which we 
depend for the realization of essential interests’, while spaces of engagement is ‘the space in 
which the politics of securing a space of dependence unfolds’. Spaces of engagement are con-
structed in order to protect spaces of dependence; they may be local, but may also ‘jump 
scales’ by creating spatially extensive networks that mobilize resources from central state 
agencies rather than only the local level. According to Cox (1998), it is through these spaces 
of engagement that networks which may be used to realize various projects are secured.4 

Agency to shape global development may also be constricted by the fact that narratives of 
global change are often associated with specific ideologies or ‘big assumptions’ that are taken 
for granted (Healy, 2003; O’Brien, 2012a). For example, Newell (2011) argues that neoliberal 
capitalism is often taken as a given in global environmental change research. This may stand 
in the way for meaningful climate action since the global neoliberal system may in itself be 
maladaptive (Fieldman, 2011). However, in contrast to accounts of economic globalization as 
a teleological force, Benería (1999) demonstrates that it has in fact been socially constructed 
through deliberate decisions and policy making. 

2.2 Climate change adaptation and double exposure 
Responses to climate change are usually divided into mitigation and adaptation. Mitigation 
aims to limit the magnitude of climate change by stabilizing or decreasing emissions of 
greenhouse gases, while adaptation refers to adjustments in response to actual or expected 
climate effects (Schipper & Burton, 2008). Adaptation measures alone will not be sufficient 
to maintain human wellbeing in the context of climate change, which makes mitigation a pri-
ority (O’Brien, 2012a). However, the last 150 years of greenhouse gas emissions have already 
committed the planet to significant warming this century, which makes adaptation measures 
necessary (Anderson & Bows, 2008). 

Climate change adaptation is here understood, in line with IPCC:s Fifth Assessment Report, 
as the ‘process of adjustment to actual or expected climate and its effects,’ which for human 
                                                
4 Amin (2002) objects that the distinction between ‘spaces of dependence’ and ‘spaces of engagement’ suggests 
a flawed understanding of scale as an ontological category, where places are seen as ‘territorial units of local 
relations, counterposed to a space of global relations’. However, it has also been underlined that Cox’s (1998) 
purpose is to understand local politics, not to construct a theory of scale (Marston, 2000). It is in this latter sense 
that ‘spaces of dependence’ and ‘spaces of engagement’ are used in this thesis. 
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systems involves seeking to ‘moderate or avoid harm or exploit beneficial opportunities’ 
(IPCC, 2014, p. 5). Adaptation has its roots in evolutionary biology (Burton, 2008), but the 
climate change adaptation literature discusses adaptation of both social and environmental 
systems (see for example IPCC, 2014). This chapter will discuss climate change adaptation 
with a focus on social systems. However, just as social and ecological processes are inter-
twined, the adaptation of environmental and social systems to climate change is interlinked. 

Figure 2.2: The theoretical framework for climate change adaptation used in this thesis, based on 
Smithers & Smit (1997) and Leichenko & O’Brien (2008). 

   Adaptive responses:
• Intent, role of government, scale, timing, duration, form 

(Smithers & Smit, 1997)
• Role of policy & local institutions (Pradhan et al. 2012)
• Coping/adaptation/maladaptation (Berman et al. 2012)
• Type: mobility, storage, diversification, communal 

pooling or market exchange (Agrawal, 2010)
• Developmental orientation: resilience, transition or 

transformation (Pelling, 2011)

The nature of the disturbances
• timing, intensity, scale, 

magnitude, geographical extent 
(Smithers & Smit, 1997)

Global 
environmental 

change

Globalization &
socioeconomic

change 

 Mitigation responses
(not studied in this thesis)

Exposure units (system characteristics)
• Stability, resilience (Folke et al. 2002), 
• Vulnerability (Adger 2006; O’Brien et al. 2007)
• Scale (Adger et al. 2005; Wilbanks & Kates, 1999)
• Adaptability (Engle, 2011)
• Adaptation constraints & opportunities (Klein et al., 2014)
• Economic, social, political and institutional structures and 

barriers (eg. Jones & Boyd, 2011; Klein et al. 2014)

Contextual 
environment

   Outcomes:
• Effects on wellbeing (Pelling, 2011; Kronlid, 2014)
• Social effects (Pelling, 2011)
• Effects on sustainable development (social, economic 

and environmental objectives) (Eriksen et al. 2011)
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This chapter follows the general outline proposed by Smithers & Smit (1997), which identi-
fies three main dimensions of adaptation: (i) the nature of the climatic disturbances, (ii) the 
characteristics of the system that is adapting and (iii) the adaptive responses that this system 
makes in relation to the disturbances. However, since it is also emphasized that climate 
change is only one of several stressors that a social system may experience, the theoretical 
framework of this thesis also draws from the ‘double exposure’ framework proposed by 
O’Brien & Leichenko (2000). This framework broadens the analysis of disturbances to in-
clude the effects of economic globalization. Figure 2.2 outlines the analytical approach to-
wards climate change adaptation that is used in this thesis. 

2.2.1 The nature of the disturbances: pathways of double exposure 
The first factor in Smithers & Smit’s (1997) framework concerns the nature of the expected or 
experienced climatic disturbances and relates to their magnitude, frequency, duration, sud-
denness and geographical extent. We have seen that the relationship between economic glob-
alization, climate change, vulnerability and adaptation is increasingly emphasized in a grow-
ing body of research (DST, 2008; Fieldman, 2011; Leichenko & O’Brien, 2008; O’Brien & 
Leichenko, 2000). These studies examine how economic globalization may both create new 
vulnerabilities and possibilities for adaptation and reveal that depending on factors such as 
region, social position and existing vulnerabilities, the effects from economic globalization 
and climate change may both exacerbate and offset each other.  

This situation, which may be understood as ‘double exposure’ to both environmental and so-
cial change, creates a new geography of ‘winners’ and ‘losers’ where some groups may suffer 
from the adverse impacts of both trends. Many sectors that are environmentally sensitive, 
such as agriculture, are also heavily affected by economic globalization (O’Brien & Leichen-
ko, 2000). For example, O’Brien et al. (2004) and Leichenko & O’Brien (2008), based on a 
district level vulnerability mapping in India, highlight how economic globalization and trade 
liberalization has uneven outcomes both across agricultural regions and across communities 
and households. This reinforces climate change outcomes.  

Leichenko & O’Brien (2008) propose three different pathways through which globalization 
and climate change can interact. Outcome double exposure emphasizes how regional and so-
cial inequalities can be exacerbated by the two overlapping processes of global change, while 
context double exposure shows how the two global change processes may increase vulnerabil-
ities to all types of stresses. For example, water marketization in South Africa, combined with 
climate change induced water shortages, may lead to pronounced inequalities since poor resi-
dents in townships suffer from the outcomes from both increased prices and reduced water 
availability (Leichenko & O’Brien, 2008). Feedback double exposure highlights how re-
sponses to global change processes may serve to amplify the processes themselves, leading to 
new exposures (see also the discussion on maladaptation in ch. 2.2.4 below). 
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2.2.2 The nature of the system that adapts: vulnerability, adaptability and resilience5 
The second dimension in Smithers & Smit’s (1997) framework concerns the characteristics of 
the community or system that adapts, for example its vulnerability, resilience and scale. These 
characteristics influences the system’s susceptibility to adverse climate change effects and its 
capacity to adapt. 

Vulnerability is defined as a system’s susceptibility to be harmed by social or environmental 
change, while resilience refers to a system’s ability to withstand and recover from shocks 
(Adger, 2006; Folke et al., 2002). O’Brien et al. (2007) argue for a contextual interpretation of 
vulnerability, which takes into account the broader context, such as economic, social, political 
and institutional structures. Among the contextual factors that may influence vulnerability are 
gender, wealth, health status, disability, ethnicity, education, class or caste, age, and structural 
inequalities (Olsson et al., 2014; Oppenheimer et al., 2014; Noble et al., 2014). Closely con-
nected to both vulnerability and resilience is a system’s adaptive capacity or adaptability (the 
terms are used interchangeably), which refers to ‘the ability of a system to prepare for stresses 
and changes in advance or adjust and respond to the effects caused by the stresses’ (Engle, 
2011).7 

The scale of the system that adapts spans from the local to regional, national and global 
scales. This affects which adaptation strategies and actions are available and viable (Adger, 
Arnell, & Tompkins, 2005; Wilbanks & Kates, 1999). Crop diversification is an an example 
of adaptation on the local scale, while new agreements and institutions facilitating movement 
of climate refugees would be an adaptation strategy on a global scale. 

2.2.3 Adaptive responses: nature, timing and scope 
The third factor in Smithers & Smit’s (1997) framework concerns the actual adaptive re-
sponses. Agrawal (2010) identifies five broad categories of risk management that also links to 
coping and adaptation strategies: mobility, storage, diversification, communal pooling and 
market exchange. Whereas strategies based on mobility and storage concern the distribution 
of risks across space and time respectively, diversification and communal pooling concerns 
the distribution of risks across asset classes and households. Market exchange involves ‘pur-
chase and sale of risk via contracts’ (Agrawal, 2010, p. 182), and when a household has ac-
cess to markets, market exchange may facilitate or substitute for adaptation in the other four 
categories. 

Furthermore, autonomous adaptation measures that are reactive to existing climate-related 
problems are distinguished from anticipatory adaptations to expected future climate change. 
Distinctions are also made between structural adaptation (that is, adaptation that builds on 
new technologies or physical structures) and adaptation that is based on behavioral changes 

                                                
5 While the adaptation literature is concerned with the adaptation of both social and ecological systems, the focus 
of this thesis is only on social systems. 
7 Chapter 2.2.5 will introduce a number of adaptation constraints and opportunities, which also influence vulner-
ability and adaptive capacity. 
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(Smithers & Smit, 1997). Pelling (2011, p. 41 f) furthermore highlights the degree of collabo-
ration, a given adaptation strategy’s effect on wellbeing, its social consequences and its de-
velopmental orientation (see ch. 2.2.6 below) as key aspects in assessing adaptation strategies. 

Adaptation is not neutral, and just as the costs and benefits of emitting greenhouse gases are 
unevenly distributed, so are the costs and benefits of adaptation. Eriksen et al. (2011, p. 8) 
warn that what may appear to be a successful adaptation strategy may in fact ‘undermine the 
social, economic and environmental objectives associated with sustainable development’. 
They therefore suggest that climate change adaptation should be more closely integrated into 
the general sustainable development agenda, that takes both social justice and environmental 
integrity into account. 

2.2.4 Coping, adaptation and maladaptation 
Long-term adaptation is distinguished from coping strategies that alleviate the most pressing 
short term effects (Berman, Quinn, & Paavola, 2012). While coping strategies may be useful 
in relieving the immediate climate effects, they may undermine development in the long run. 
An important distinction is therefore made between non-erosive coping strategies and erosive 
coping strategies (Davies, 2009). Erosive coping strategies undermine the subsistence base of 
the system that adapts, while non-erosive coping does not. For example, household may resort 
to selling productive and non-productive assets, withdrawing investments or migration in or-
der to cope with climate change effects. This may undermine the longterm livelihood oppor-
tunities of the household. Erosive coping strategies may ultimately lead to destitution and 
even collapse of the system that aims to adapt (Pelling, 2011). 

While there is an analytical distinction between coping and adaptation, the boundaries be-
tween coping and adaptation are blurred in practice; local coping strategies are often viewed 
as complementary to long-term adaptation. It may even be possible to transform coping strat-
egies to actual adaptation. It is therefore argued that efforts to understand and implement 
long-term adaptation can build on the existing coping strategies of vulnerable communities 
(Adhikari & Taylor, 2012; Agrawal, 2010; Berman et al., 2012). 

Adaptation decisions may also fail to reach their goals or even lead to increased vulnerability 
for the system that is adapting or other systems. This is termed maladaptation. Examples of 
maladaptive adaptation strategies are measures that increase greenhouse gas emissions, ac-
tions that reduce the incentive to adapt, or actions that put a disproportionate burden on the 
most vulnerable. Finally, adaptation actions that lock societal development into path depend-
ency, in other words, committing capital and institutions to development trajectories that are 
difficult to change in the future, are considered to be maladaptive (Barnett & O’Neill, 2009). 

2.2.5 Adaptation constraints, opportunities and limits 
An actor’s ability to pursue adaptation strategies is affected by various adaptation constraints 
and opportunities; an actor may need to navigate multiple interconnected constraints in order 
to reach a given adaptation goal (Klein et al., 2014). Adaptation constraints, defined by the 
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IPCC as ‘factors that make it harder to plan and implement adaptation actions’, may be con-
straints in knowledge, governance, institutions or economy (Klein et al., 2014, p. 907). Adap-
tation opportunities are understood by the IPCC as ‘[f]actors that make it easier to plan and 
implement adaptation actions’ or that ‘expand adaptation options’ (Klein et al., 2014, p. 907), 
and consist of capacity building, improved policies, better tools and facilitation of learning 
and innovation (Klein et al., 2014). Social institutions and structural inequalities may act as 
significant social and cultural barriers to adaptation. For example, social inequalities or cul-
tural conceptions about what is ‘proper’ for a certain gender, caste or ethnicity may influence 
vulnerability, access to information, mobility, or access to safe areas in case of extreme events 
(Banerjee, Gerlitz, & Hoermann, 2011; Black, Arnell, Adger, Thomas, & Geddes, 2013; 
Gentle & Maraseni, 2012; Jones & Boyd, 2011; Kronlid & Grandin, 2014; Löf, 2006). 

Moench & Dixit (2007) map out factors that enables and constrains adaptive capacity in a 
South Asian context. These enabling or constraining factors include migration and income 
diversification, access to transport and markets, communication systems, flood and drought 
adapted infrastructure, social institutions and networks, income and physical assets, as well as 
domestic water supply. Similarly, in the Koshi river basin in Nepal, Dixit et al. (2009) found 
that local adaptation was enabled by access to roads, access to services and opportunities, 
diverse income sources, mobility and access to diverse habitats. Local adaptation was found 
to be constrained by institutional dysfunction, the current notion of development, political and 
social instability, and the relationship between gender and adaptation. 

There are also adaptation limits, defined by the IPCC as ‘[t]he point at which and actor’s ob-
jectives or system’s needs cannot be secured from intolerable risks through adaptive actions’ 
(Klein et al., 2014, p. 907). Limits may be ecological or biophysical, as with potential tipping 
points or regime shifts within climate or ecological systems (Lenton et al., 2008; Steffen et 
al., 2015). Transgressing these limits may lead to a degree of climate change that is beyond 
the historical experience or coping range of a community (Adger, Huq, Brown, Conway, & 
Hulme, 2003). There are also social limits to adaption, which mark the point when ethically or 
politically intolerable outcomes may occur. Since risk assessment is dependent on values, and 
risks are differently perceived by different actors, what is considered an acceptable change for 
some may be unacceptable for others (Adger et al., 2008; Kronlid, 2014). 

2.2.6 Climate-resilient pathways and deliberate transformations 
The preceding introduction to climate change adaptation has portrayed adaptation as a re-
sponse to global environmental change which is somewhat at odds with the critique of psue-
do-deterministic constructions of global change as inevitable in chapter 2.1.2. Admittedly, 
climate change adaptation has historically focused on accommodating and adjusting to actual 
or projected climate change; limiting the actual magnitude of climate change has been the 
domain of mitigation. However, the existence of adaptation constraints, as well as biophysical 
and social limits to adaptation, may make prevalent adaptation approaches insufficient to se-
cure human wellbeing (or that of other species) in the likely scenarios where climate change 
is abrupt or of large magnitude. Indeed, O’Brien (2012a, p. 668) emphasizes that since ‘ques-
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tions have been raised regarding whether humans actually have the capacity to adapt to com-
plex, non-linear and in many cases irreversible environmental changes,’ we need to concern 
ourselves not only with adaptation to environmental change but also ‘to our ability to shape 
the social and environmental conditions of the future’. Accordingly, the IPCC highlights the 
need to combine adaptation and mitigation measures in climate-resilient development path-
ways that are focused on achieving sustainable development (Denton et al., 2014). 

Pelling’s (2011) distinction between adaptation for resilience, transition and transformation is 
useful in this contet. Adaptation for resilience has the goal to maintain a system’s current 
goals and functions when the environment changes. It may involve change in management, 
organizational practices or the introduction of new technologies, such as more resilient seed 
varieties; it is predominantly grounded in the socio-ecological systems and adaptive manage-
ment disciplines. Adaptation for transition includes a reflection of the system’s goals and 
framings, and represents an incremental change in governance practices in order to realize the 
system’s full potential; it is analytically grounded in governance and regime analysis. Adapta-
tion for transformation refers to structural reconfiguration or deep social reform. It may in-
volve ‘[n]ew political discourses [that] redefine the basis for distributing security and oppor-
tunity in society and social-ecological relationships’, and is analytically grounded in discourse 
analysis, ethics and the political economy (Pelling, 2011, p. 51). 

Pelling’s (2011) conception of adaptation for transformation relates to the idea of deliberate 
transformations. Deliberate transformation is proposed as an additional response to climate 
change, which challenges deterministic framings of the magnitude of future climate change 
(Hackmann & St Clair, 2012; O’Brien, 2012a). To approach socio-ecological change from the 
starting point of deliberate transformations hence involves a ‘critical questioning of the sys-
tems and paradigms that have created climate change and on which climate change rests’ 
(Hackmann & St Clair, 2012, p. 16). Transformation as a response to climate change is also 
recognized by the IPCC, which understands it as a change in the fundamental attributes of a 
system and may ‘reflect strengthened, altered, or aligned paradigms, goals, or values’ (IPCC, 
2014, p. 5). 

2.3 Environmental governance, scale and polycentric systems 
The prominence of global environmental problems has led to new governance approaches. 
Governance is here understood as the system for exercising control, coordination and alloca-
tion of resources (Bulkeley, 2005), and relates both to the design of decision-making process-
es and which actors that get to participate in decisions (Reed & Bruyneel, 2010, p. 647). 
Global environmental governance concerns the governance of global environmental change 
problems, such as climate change. The dominant approach to global environmental govern-
ance frames global environmental problems as problems of collective action between sover-
eign states. Scale is conceived as a nested hierarchy of territorial containers akin to Russian 
dolls.8 In this reading ‘global problems’ are considered to need ‘global solutions’, which are 

                                                
8 Head & Gibson’s (2012) excellent overview of the interplay between climate change, scale and agency is grate-
fully acknowledged for directing the author’s attention towards this important field. 



 

19 

then ‘cascaded down through national, and implicitly, subnational arenas of governance’ 
(Bulkeley, 2005, p. 879). 

This dominant top-down approach to environmental governance is however criticized because 
it disconnects the causes and consequences of environmental problems from politics and prac-
tices which takes place at multiple different places and governance scales (Bulkeley, Ed-
wards, & Fuller, 2014, p. 870). It also obscures the fact that benefits from reducing green-
house gas emissions do not only exist on the global level but also on other more immediate 
scales. (Ostrom, 2010) Falling into the territorial trap of ‘methodological nationalism’ (Shep-
pard, 2011), by using the space of the nation state as the taken for granted demarcation of 
power and the state as the most important actor, is also problematic since environmental gov-
ernance involves a multitude of different social groups, formal and informal institutions and 
traditions (Reed & Bruyneel, 2010). 

This has led to an interest in rescaling environmental governance, both vertically across scales 
and horizontally across actors (Reed & Bruyneel, 2010). Decentralization of governance has 
been a central goal in many such projects (Andersson & Ostrom, 2008). Many potential ad-
vantages of local governance systems vis-à-vis more centralized ‘top-down’ systems have 
been proposed. For example, it is argued that local users have over time developed a nuanced 
understanding of their local environment, and that this enables them to create rules for com-
mon resources that are better adapted to their particular system than any centrally mandated 
system of general rules can aspire to do (Andersson & Ostrom, 2008). On the other hand, a 
highly decentralized local system may have limited capabilities. The cost of participation in 
self-organized systems may be too high for many users, and highly decentralized systems may 
be lead to conflicts among users, insufficient leadership, high political costs, and the risk of 
stagnation (Andersson & Ostrom, 2008). Furthermore, while there are successful examples of 
rescaling of governance (Bulkeley, 2005), decentralization or devolution of power from na-
tional to local levels does not necessarily lead to increased local autonomy or empowerment. 
In many cases, the local level only gets to execute or implement policies that were decided at 
other scales (Head & Gibson, 2012; Reed & Bruyneel, 2010). Local governance is therefore 
dependent on resources and decisions at other governance scales. Indeed, as Reed & Bruyneel 
(2010, p. 648) observe, local environmental governance systems are ‘neither simply local, nor 
simple’. 

2.3.1 Polycentric systems and multi-scalar governance of natural resources 
We have seen that neither centralized ‘top-down’ governance systems nor completely decen-
tralized ‘bottom-up’ systems are up to the task of governing local common pool resources. 
Many governance studies focus on the decisions of one particular actor or governance level 
(Andersson & Ostrom, 2008, p. 77). For example, many approaches to decentralization give 
the local level predominance, and as a consequence important connections to institutions and 
actors at other governance scales are lost (Andersson & Ostrom, 2008; Ostrom, 2010). 
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Figure 2.3: A conceptual model of a polycentric resource governance system. Based on Andersson & 
Ostrom (2008). 

Polycentric or multilevel governance systems as an analytical approach acknowledges the 
participation of multiple actors that are operating at multiple scales in responding to for 
example climate change (Ostrom, 2010; Reed & Bruyneel, 2010).10 Polycentric governance 
systems are characterized by ‘many centers of decision making that are formally independent 
of each other’ (Ostrom, 2010, p. 552). These actors and centers of decision making may also 
operate at different governance scales. For example, NGOs, international organizations or 
national government agencies often play essential roles in local level governance of natural 
resources (Andersson & Ostrom, 2008). The polycentric approach accordingly aims to 
understand how a broad range of public and private actors, at multiple levels of governance, 
interact in, for instance, the governance of a natural resource (Andersson & Ostrom, 2008; 
Ostrom, 2010). Both Berkes (2007) and Adger et al. (2004) propose that many, if not all, 
resource management systems are polycentric to a certain extent, since they involve linkages 
across governance scales. Accordingly, Berkes (2007, p. 15188) defines community-based 
conservation as ‘governance that starts from the ground up and involves networks and 

                                                
10 While polycentric governance theory can be used to describe and analyze observed governance systems, 
Ostrom and her co-authors also approach polycentric governance from a normative and prescriptive standpoint. 
They propose polycentric systems as a design aid for creating more effective and flexible structures for natural 
resources governance (Andersson & Ostrom, 2008) as well as governance of global change (Ostrom, 2010). For 
example, Ostrom (2010, p. 552) argues that polycentric systems may lead to ‘the achievement of more effective, 
equitable, and sustainable outcomes at multiple scales’ since they improve learning, adaptation, cooperation, 
experimentation and innovation of a governance system. Similarly, Berkes (2007) argues a that a common char-
acteristic of (successful) community-based conservation projects is the presence of many actors, strong networks 
and multiple linkages. 
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linkages across various levels of organization’.11 Figure 2.3 presents a conceptual model of a 
polycentric resource governance system. 

2.3.2 Scale in climate change adaptation 
The discussion on scale and scale-interplay within climate change adaptation has much in 
common with the overall governance literature on the subject (ch. 2.3), as well as the litera-
ture on policy interplay (that will be outlined in ch. 2.3.5 below). A common assumption is 
that whereas climate change mitigation is a global agenda, adaptation is a more local matter. 
However, Pelling (2011) emphasizes that both mitigation and adaptation agendas have local, 
global as well as national components. The literature on climate change adaptation emphasiz-
es the importance of sensitivity towards scale when climate change adaptation is studied, 
planned and evaluated. In accordance with polycentric governance theory, the interplay be-
tween processes and actors operating at different scales in facilitating successful adaptation is 
also underlined (Agrawal, 2010; Smithers & Smit, 1997; Wilbanks, 2007; Wilbanks & Kates, 
1999). Wilbanks (2007) notes that while ‘most effective adaptation responses are determined 
at a local scale’, they ‘depend on structures and resources at global and national scales’ (p. 
284). Similarly, Pelling (2011) argues that local adaptation action may be supported by high-
level frameworks and agreements, and adds that action on the local level may also influence 
policies at higher scales.  

Furthermore, Adger et al. (2005) argue that the scale for adaptation actions depends on how 
scale is socially constructed by different institutions and actors in order to further their own 
interests. Adaptation measures and decisions are therefore not necessarily placed at the level 
that would be most ‘natural’ if you were to only consider the scales of human actions or the 
scales where the problems are appearing. There may also be conflicts between different 
scales. Adaptation actions may lead to positive or negative externalities at other spatial and 
temporal scales than the one considered, and adaptation goals at one scale may be at odds 
with goals at other scales (Adger et al., 2005). 

2.3.3 Community-based adaptation 
In practice, adaptation research and planning is predominantly focused on national or regional 
levels. As Pradhan et al. (2012) remark, much of the current adaptation literature assumes that 
adaptation will largely happen through technical interventions that are led or directed by na-
tional governments. This veils the fact that many adaptation actions on the local level occur 
more or less independently of structured programs or policy (Schipper, 2012). The people that 
are most vulnerable to climate change are also often marginalized and out of the reach of gov-
ernment services. Hence, the usefulness of mainstream and top-down adaptation approaches 
is uncertain (Ayers & Huq, 2009). 

Community-based adaptation has evolved as an approach that focuses on building resilience 
of poor communities to the impacts of climate change. It aims to be sensitive to the local so-

                                                
11 We can see that the polycentric argument is closely related to Cox’s (1998) discussion of agency and local 
politics, which was outlined in chapter 2.1.2. 
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cial and cultural context. Community-based adaptation policy and research highlights that 
local communities have always experienced and dealt with environmental change (Adger et 
al., 2003; ICIMOD, 2009). Community-based climate change adaptation strategies are based 
on these historical experiences and vulnerabilities and aim to build on, support, and extend 
local coping and adaptation strategies (Adger et al., 2003; Ayers & Huq, 2009). 

On a policy level, community-based adaptation aims to take local adaptation and development 
priorities into account when adaptation policies and programs are designed. For example, the 
Local Adaptation Plans of Action (LAPAs) that are part of the national climate change adap-
tation policies of many countries, build on previous experiences of community based man-
agement of natural resources and risks. The goal of LAPAs is to ensure that adaptation strate-
gies are sensitive to local social, ecological, economical and cultural contexts, and that local 
participation is secured (Karki, Regmi, & Ayers, 2010). 

Previous studies have explored the role of community-based adaptation relating to health (Ebi 
& Semenza, 2008), risk assessments (van Aalst, Cannon, & Burton, 2008), disaster prepared-
ness (Allen, 2006), water hazards and water scarcity (A. Dixit et al., 2009; ICIMOD, 2009). 
Allen (2006) investigated community-based disaster preparedness strategies in the Philippines 
and noted that while these strategies may be instrumental in informing both adaptation actions 
and wider development strategies, community-based approaches have the potential to both 
empower and disempower local level actors. In a synthesis report based on case studies from 
Nepal, Pakistan, India and China, ICIMOD (2009) warns that the tools for assessing whether 
an adaptation or coping action leads to increased long-term community resilience or actually 
increases vulnerability are inadequate. This makes it difficult to separate coping from actual 
adaptation. 

Dixit et al. (2009) studied six sites in the Koshi river basin in Nepal. They found that in re-
sponse to water stress, responses based on creating a new institution or changing behavior, 
were rare. These coping and adaptation options were found to be dependent on ‘a level of 
investments, skills and community support that the individual did not have’, and that ‘the de-
cision to change has to be collective rather than a private one’ (A. Dixit et al., 2009, p. 18). 
Households would therefore turn to various technical solutions such as pumps and canals, 
even when traditional communal systems that depended on a higher degree of collaboration 
were cheaper. This raises questions about the degree of collaboration in local adaptation, and 
to which degree local adaptation decisions are taken on the level of individual households 
rather than that of the community. 

In addition to the overall adaptation limits that were outlined in chapter 2.2.5, there may also 
be specific limits to community-based adaptation. Ayers & Huq (2009) note that most com-
munity-based approaches to adaptation are currently mostly is in situ and project based, which 
may limit the long-term effectiveness. Furthermore, Adger et al. (2003) warn that the magni-
tude of future climate change may be beyond the historical experiences of local communities, 
which limits the usefulness of basing adaptation strategies on a community’s existing or his-
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torical coping strategies to environmental change. The IPCC moreover highlights that local 
communities, especially in developing countries may have limited adaptive capacities due to 
lack of resources or political power (Denton et al., 2014). The IPCC also underlines the im-
portance of combining adaptation with mitigation, and the capacity of communities in devel-
oping countries to contribute to mitigation may be narrow, both due to limited carbon sinks 
and ‘because they contribute very little to global emissions’ (Denton et al., 2014, p. 1105). 

2.3.4 Institutions, policy and adaptation 
Institutions and policy play important roles in climate change adaptation. Policy, here under-
stood as the ‘[p]ositions taken and communicated by governments’ that ‘recognize a problem 
and in general terms state what will be done about it’ (Dovers & Hezri, 2010, p. 222) may 
both support and undermine adaptation (Adhikari & Taylor, 2012; Schipper, 2012). Institu-
tions, defined by Ostrom (2005, p. 3) as ‘the prescriptions that humans use to organize all 
forms of repetitive and structured interactions’ span from cultural values and social hierar-
chies (such as caste and gender) to informal and formal organizations. The IPCC highlights 
that local institutions and governance systems have a critical influence on the adaptive capaci-
ty of local communities (Denton et al., 2014). In a climate change adaptation context, institu-
tions are important because they structure collective action and mediate access to resources, 
adaptation responses and adaptive capacity (Adhikari & Taylor, 2012; Agrawal, 2010). Insti-
tutions may however also constrain adaptation opportunities, for certain groups or for whole 
communities (Jones & Boyd, 2011; Löf, 2006). 

Pradhan et al. (2012) investigated the role of policy and institutions in enabling or constrain-
ing local adaptation to climate change through a series of case studies from the Hindu Kush-
Himalayas. They found that local level institutions and actions have in many cases been an 
important driving force for adaptation that enhances local adaptive capacity to water stress. 
They also observe that there is a lack of synergy between the aims and objectives of institu-
tions at national and local levels, even though institutions at both levels aim to increase adap-
tive capacity (Schipper, 2012). Adhikari & Taylor (2012) investigated how local adaptation 
and coping actions were supported by national policy and NGO programs. They underline 
that partnerships between civic institutions on the local scale (community-based organiza-
tions) with institutions on regional and other scales (NGOs) are often vital for the adaptation 
process (cf. the discussion on polycentric systems in ch. 2.3.1 above). 

2.3.5 Policy interplay and adaptation 
Climate change adaptation efforts are influenced by horizontal and vertical policy interplay. 
Since policy is specialized and divided into different areas, some explicitly aim to facilitate 
climate change mitigation or adaptation while others do not. However, policy areas that are 
not explicitly concerned about climate change may still have a significant impact on actual 
adaptation or mitigation actions (Urwin & Jordan, 2008). Horizontal policy integration, un-
derstood as the ‘coordination across sectors and portfolios within a jurisdiction’ (Dovers & 
Hezri, 2010, p. 225), or ‘mainstreaming’ of climate goals, is therefore important. Similarly, 
vertical policy integration affects the potential for a policy to achieve desired results on the 
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local level and is defined by Dovers & Hezri (2010, p. 226) as ‘coordination across political 
and organizational scales such as national, provincial/state, and local’. Urwin & Jordan (2008, 
p. 181) explore how policy at different governance scales interact and note that ‘there are nu-
merous examples of policies pursued at higher scales that clash with attempts to adapt at more 
local scales’. A process of reinterpretation occurs when laws and policies are translated into 
action by officials ‘on the ground’. They therefore suggest that vertical policy interplay needs 
to be investigated from both a bottom-up and a top-down perspective. 

In a synthesis report on local adaptation in the Hindu Kush-Himalayan region, ICIMOD 
(2009) noted that policy on the national level needs to support adaptation in the longer term, 
but that the national level rarely is informed about local adaptation concerns and priorities. 
They therefore stressed the importance that higher levels of agenda setting are informed about 
local needs, and that these needs are reflected in the agenda at higher levels. Similarly, Adhi-
kari & Taylor (2012) conclude that it is important that policy from the top supports adaptation 
at the bottom and also highlight the need for local community-based adaptation actions and 
priorities to influence policy at the national level. 

2.3.6 Policy implementation and the gap between knowledge and action 
Climate change policies are implemented by national governments as well as intergovernmen-
tal organizations, NGOs, and private actors through a broad range of policy instruments, often 
in a top-down fashion. A policy instrument is here, following Dovers & Hezri (2010, p. 222), 
understood as the ‘tools of government’, that is ‘the measures applied to achieve social goals 
enunciated through policy’. Policy instruments range from traditional ‘command-and-control’ 
regulatory instruments to newer and ‘softer’ instruments based on, for example, market mech-
anisms, information, and voluntary agreements (Jordan, Wurzel, & Zito, 2005). In line with 
Dovers & Hezri (2010), the discussion on policy in this thesis differentiates between regula-
tion, market mechanisms, and information as three overarching categories of policy instru-
ments. Regulatory policy instruments mandate specific actions through, for example, laws, 
regulations or court orders (Wilbanks & Kates, 1999). Market mechanisms encourage specific 
actions and behaviors through economic incentives, for example taxes, subsidies, or tradable 
permits (Jordan et al., 2005). Information-based policy instruments aim to persuade actors to 
voluntary change their behavior (Wilbanks & Kates, 1999), for example through information 
campaigns, education, research, or sustainability indicators (Dovers, 1995; Hezri & Dovers, 
2006; Jordan et al., 2005). 

The choice of a particular portfolio of policy instruments depends on habits and political or 
disciplinary bias (Dovers & Hezri, 2010). Biesbroek et al. (2013) argue that the discussions 
on the governance of climate change adaptation in both scientific and political circles has 
been dominated by a view of ‘governance as problem solving’. This has limited the range of 
intervention strategies that are proposed, giving prominence to technical interventions and 
information campaigns. Hence, a greater analytical variety is needed, both among policy prac-
titioners and academics, in order to identify a greater range of causes, barriers and possible 
policy instruments for climate change adaptation. 
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A more or less linear relationship between knowledge and action has been widely assumed in 
environmental policy making, and this has has led to a widespread focus on (individual) atti-
tudes, behaviors, and choices (Shove, 2010). This has led to a predominant focus on policy 
instruments based on information and education, which position citizens as consumers and 
autonomous decision makers. The role of government then becomes to enable people to make 
pro-environmental decisions. Shove (2010, p. 1273) argues that this model of social change is 
based on a ‘strikingly limited understanding of the social world and how it operates’ and a 
gap between what one knows and how one acts is increasingly highlighted (O’Brien, 2012b). 
The IPCC similarly concludes that while knowledge gaps may act as barriers to adaptation, 
addressing these knowledge deficits does not in itself drive adaptive responses (Klein et al., 
2014). 

Shove (2010) argues that a key problem with the focus on individual attitudes and choice in 
environmental policy making is that it obscures how individual free choice is limited, since 
certain kinds of behavior and demand is inscribed in certain infrastructures and socio-
technical configurations. In other words, behavioral and practical outcomes are to a large ex-
tent shaped by surrounding political, social, technical and cultural systems and structures 
(O’Brien & Sygna, 2013). The choices that individuals make are hence at least in part an 
emergent effect of a given system. Meadows (2008) emphasizes that a system’s behavior is to 
a large extent predisposed through its structure of feedback loops and information flows, its 
rules (for example incentives, punishments and constraints), overall goals (the system’s pur-
pose) as well as the paradigms out of which it has arisen. The particular configuration of a 
system may encourage certain sets of behaviors and make particular choices and practices 
more viable than others. By implication, effective climate change responses are dependent on 
the simultaneous erosion of contemporary unsustainable rules of the game and the introduc-
tion of more sustainable regimes, institutions and technologies (Shove, 2012). Instead of fo-
cusing on behaviors and choices in isolation, it is therefore important to consider the whole 
social, political, technological and cultural system when adaptation policies are designed and 
implemented.  
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3 CLIMATE CHANGE, SOCIAL CHANGE AND COMMUNITY-
BASED CONSERVATION IN THE HIMALAYAS 

This background section puts the present study into a wider context. First, a brief introduction 
to the history, geography and administrative structure of Nepal is provided; Nepal’s history of 
community-based nature conservation is also discussed. Climate change projections for the 
Himalayas and the expected impacts of climate change on agriculture are subsequently out-
lined. That is followed by a concise history of the ‘green revolutions’ and their impacts on 
society, the environment and human health. Finally, the history and geography of the study 
area, the Panchkhal Valley in Nepal, is outlined. 

3.1 Nepal’s history, geography and administrative structure 
Nepal is situated between India and China in the Himalayan region, and has a population of 
27 million (Central Bureau of Statistics, 2013). While the country has no colonial history, 
Nepal was ruled as the personal property of the ruling family during the feudal Rana-system 
of the 19th and early 20th centuries (Whelpton, 2005). Land-ownership has also historically 
been centralized to a few land owners. This has led to relatively poor farmers, however land 
reforms during the 20th century put a cap on individual land holdings (M. C. Regmi, 1999). 
The Rana-system was replaced by the autocratic Monarchy of the Panchayat system in the 
1950s; parliamentary democracy was finally established after a people’s movement in 1992 
(Whelpton, 2005). Discontent with the rate and direction of political progress led to a Maoist 
uprising in the 1990s, which intensified into a civil war in the early 2000s that ultimately 
claimed more than 13 000 lives and displaced many more (Lawoti, 2010). The most recent 
history has been characterized by an extended peace process and drafting of a new constitu-
tion, while municipal and regional elections have been put on hold (K. M. Dixit, 2011). Since 
the 1950s, foreign aid has accounted for a significant amount of the national budget, some-
times up to 14 % of the GDP (Whelpton, 2005). 

Nepal is divided into three broad geographical regions. The Tarai region, in the southern part 
of the country and bordering to India, consists of alluvial plains at altitudes between 60–300 
meters above sea level (masl). The Terai plains accounts for 70% of Nepal’s agricultural 
lands and has relatively warm temperatures, fertile soils and a topography that is suitable for 
agriculture. The mid-hill region consists of folded terrain at altitudes between 600–3000 masl, 
and is characterized by high local variability. While agricultural land is limited compared to 
the Tarai plains, south facing hill slopes have a relatively high proportion of cultivated land, 
as do river valleys and basins; the share of Nepal’s total agricultural lands is 26%. The moun-
tain region consists of a rugged topography at altitudes of 3000 masl and upwards and is char-
acterized by harsh climatic conditions and infertile soils. It accounts for 4% of Nepal’s agri-
cultural lands, and mainly cold resistant crops such as potatoes, buckwheat and millet are 
grown (V. P. Shrestha, 2007). Agricultural lands in the mid-hills and the high-lands are divid-
ed into rainfed fields (bari) and irrigated fields (khet), where rainfed fields are generally more 
vulnerable to droughts and erratic rain than irrigated fields. The more marginal bari lands are 
often utilized by poorer households (see, for example, Gentle & Maraseni, 2012). 
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Since 80% of Nepal’s population is dependent on agriculture for subsistence, the government 
agriculture policy has for long been closely associated with goals of development and poverty 
alleviation. The focus has been on increasing agricultural production and develop export mar-
ket opportunities. A key concern has been facilitating access to technical inputs such as pesti-
cides, fertilizer and improved crop varieties (Timsina & Ojha, 2008). These goals were central 
concerns in the Agricultural Perspective Plan, endorsed by both major political parties in 
1995, which aimed for a 5% annual increase of agricultural production (Whelpton, 2005). 

Nepal has a three tier administrative structure. The national level has its seat in Kathmandu. 
The regional level is represented by 75 districts, which are coordinated by District Develop-
ment Committees (DDCs) in the district capitals. The local level is represented by Village 
Development Committees (VDCs) or municipalities. 

3.1.1 Community-based nature conservation in Nepal 
Nepal has a long history of community-based approaches to natural resources governance and 
nature conservation. Community-led approaches for forestry management were introduced 
already in the late 1970s, with strong promotion and support from international donor agen-
cies and civil society groups (Pokharel, Branney, Nurse, & Malla, 2008). Pokharel et al. 
(2008) argue that community forest user’s groups (CFUGs) are now among the strongest local 
level civil society institutions in Nepal, and are important vehicles not only for conservation 
and management of forests but also for local development. They note that CFUGs have in 
many places become the main democratically elected local institutions and make significant 
local investments, not only in forest development but also on community development efforts, 
including drinking water projects, schools, temples and trails. The most significant investment 
by CFUGs is contributions of labor by their members, but monetary contributions are also 
common.  

Community-directed approaches have later been used for nature conservation in protected 
areas, most notably in the Annapurna Conservation Area Project (ACAP) and the Kan-
changjunga Conservation Area (KCA), efforts which aimed to combine nature conservation 
with local development (Ojha et al., 2008). More recently, Nepal’s policy on climate change 
and the National Adaptation Programme of Action (NAPA) explicitly relate to previous expe-
riences of community-led nature management approaches, and seek to secure community par-
ticipation in climate change adaptation efforts through Local Adaptation Plans of Action 
(LAPAs) (Government of Nepal, 2011; Ministry of Environment, 2010; B. R. Regmi & Kar-
ki, 2010). Nepal’s experiences with community-based management of natural resources are 
generally hailed as successful, especially from the perspective of nature conservation; they 
have, however, also been criticized for disadvantaging the poor and displacing indigenous 
peoples (S. M. Gurung, 2007). Local organizational committees have also sometimes been 
taken over by the more affluent families in an area, which work through the committees to 
secure their own interests rather than those of their poorer neighbors (Ives, 2006). In order to 
improve governance of natural resources, Ojha & Timsina (2008) furthermore note that com-
munities need organize themselves not only at the local level; one institutional development 
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in this area is a nation-wide network of CFUGs that promote their interests on the national 
level. 

3.2 Climate change in the Himalayan region 
The Himalayan region contains 30% of the glaciated mountain areas in the world and is the 
source of ten of the largest rivers in Asia, which supply close to 1.5 billion people with water 
(Rockström et al., 2014; S. P. Singh, Bassignana-Khadka, Karky, & Sharma, 2011; Xu, 
Shrestha, Vaidya, Eriksson, & Hewitt, 2007). Yet, the region has long been a white spot with 
regards to climate change impacts, due to its complex typography, a lack of historical temper-
ature and precipitation data and insufficient regional climate models (Eriksson et al., 2009; 
Schipper, 2012; Xu et al., 2007). In recent years, the understanding of the effects of climate 
change in the Himalayas has improved. Most estimates point to a rate of warming in the Him-
alayas that is higher than the global average (S. P. Singh et al., 2011), and that warming in the 
Tibetan Plateau is already greater than twice the global average (Xu & Grumbine, 2014). 

Water availability in the Himalayan region is expected to be particularly affected by climate 
change and extreme events such as droughts and floods are expected to become more com-
mon as a result of increased climate variability (Kulkarni, Patwardhan, Kumar, Ashok, & 
Krishnan, 2013; Mittal, Mishra, Singh, & Kumar, 2014). Climate change may also lead to a 
decrease in storage capacity of water in ice, snow, wetlands, groundwater and dams (Eriksson 
et al., 2009). Singh et al. (2011, p. 20) note that models predicting climate change effects on 
river flows are inconclusive but point towards slight to significant decreases in upstream wa-
ter availability for the major Himalayan rivers by the second half of this century. Mittal et al. 
(2014) argue that reduced low flows during the drier winter season as a result of an increase 
in consecutive dry days may severely affect river ecosystems. Climate change may lead to 
changes in the strength and timing of the Asian monsoon (Eriksson et al., 2009), but long-
term precipitation patterns in the Himalayan region as a whole are uncertain due to lack of 
long-term observation station data (S. P. Singh et al., 2011). 

Much precipitation in the Himalayas falls as snow, which feeds the glaciers, and also buffers 
the downstream river flows (Eriksson et al., 2009). However, since the greatest melting sea-
son for snow coincides with the monsoon, any increase in an already high river flow is prone 
to create flood disasters (S. P. Singh et al., 2011). A vulnerability assessment of the river ba-
sins of the Ganges-Brahmaputra-Meghna rivers, that have their sources in the Himalayas, 
found these river basins to be among the most socially and environmentally vulnerable both in 
Asia and globally (Rockström et al., 2014; Varis, Kummu, & Salmivaara, 2012). Climate 
change in the Himalayas is therefore expected to lead to an increase in hazards and problems 
relating to both excesses and shortages of water: more and prolonged droughts, floods, land-
slides and glacial lake outburst floods (ICIMOD, 2009; S. P. Singh et al., 2011). 

The experienced and projected climate change effects are compounded by the fact that the 
Himalayan region is a climate change vulnerability hotspot, due to the environmental sensitiv-
ity of mountain areas as well the high levels of poverty, poor health and lack of basic services 
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(Eriksson et al., 2009; Xu & Grumbine, 2014). In addition, existing infrastructure such as 
hydropower stations, roads, bridges and communications may be destroyed by the increased 
frequency of flash floods and the melting of permafrost may put highland infrastructure at risk 
(Eriksson et al., 2009). 

3.3 Climate change impacts on agriculture and adaptation options 
On a global level, climate change is projected to have serious, and largely harmful, effects on 
agriculture. Due to the sensitivity of the sector, the largest known climate change impact in 
economic terms is on the agricultural sector (Dasgupta et al., 2014; Leichenko & O’Brien, 
2008). Climate change impacts on agriculture may result from changes in atmospheric com-
position, changed temperatures, as well as changed weather patterns and climate related ex-
treme events. The IPCCs Fifth Assessment highlights that increased temperatures alone may 
have negative impacts on the productivity of key crops on an aggregated global level. Nega-
tive impacts on wheat, maize and rice crops are expected at local temperature increases of 2°C 
and more, if no adaptation takes place. While relatively few studies have investigated impacts 
on agriculture from global temperature increases of 4°C or more, the projected impacts, cou-
pled with increased demand, are expected to lead to large risks to regional and global food 
security (Porter et al., 2014). Another climate change induced impact on food production is an 
increased propensity and intensity of extreme events, which are with high confidence project-
ed to reduce food production. Drought is considered to be a major driver of food insecurity, 
and more than 70% or agricultural production globally is rain-fed, which makes it particularly 
sensitive to rainfall changes and droughts (Porter et al., 2014). 

Among adaptation options in agriculture, the IPCC proposes increased storage and access to 
irrigation water, improved water harvesting, and increased water retention through minimum 
tillage, agroforestry or canopy management. Crop diversification as well as introduction of 
drought resistant crops are also proposed. Among adaptation barriers within agriculture, inad-
equate information about climate change and adaptation benefits, institutional constraints, 
lack of markets and insurance, as well as lack of technological adaptation options, financial 
constraints and insufficient access to credit was noted. (Porter et al., 2014) 

3.3.1 Climate change impacts on food production in South Asia & the Himalayas 
As a region, South Asia has the largest absolute numbers of food-insecure people in the 
world, with nearly 300 million undernourished people (FAO, IFAD, WFP, 2014); this situa-
tion appears to be exacerbated in the future by climate change impacts. Data availability on 
the climate change impacts on South Asian food production is erratic and food production 
projections are based on different models, assumptions and emission scenarios (Knox, Hess, 
Daccache, & Wheeler, 2012). Most projected impacts do however indicate decreasing yields 
due to climate change (Porter et al., 2014 box 7-1), with the most pressing effects occurring 
2050 and onwards (Knox et al., 2012). 

Climate change is expected to have both beneficial and harmful effects on agriculture and 
food security in the Himalayas, but, taken together, the harmful effects appear to outweigh the 
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potential benefits. While yields and the length of the growing season may increase at high 
altitudes, the aggregated length of growing season for the region as a whole is expected to 
become shorter. Water use in agriculture is expected to increase due to increased rates of 
evapotranspiration (S. P. Singh et al., 2011), and increased dry season water stress is expected 
to have detrimental effects on irrigated agriculture (Eriksson et al., 2009). Eriksson et al. 
(2009) warn that climate change may lead to a 30% decrease in crop yields in Central and 
South Asia, with possible yield increases at high altitudes. 

3.3.2 Climate change impacts on agriculture in Nepal 
Agriculture is the most important economic sector in Nepal, and we have seen that 80% of the 
population is dependent on agriculture for their livelihoods. Case studies from different parts 
of the country highlight that farmers are already experiencing the effects of a changing cli-
mate. Farmers report that they experience untimely and erratic rainfall (in all regions), chang-
es in the intensity and timing of rainfall (in all regions), decrease of water flows in rivers and 
dried up wells (in the hills and the Tarai), as well as unusual rise in temperatures and changes 
in the timing of frost (in mountain areas) (Gentle & Maraseni, 2012; Manandhar, Vogt, Perret, 
& Kazama, 2010). These effects have largely been confirmed by local meteorological data 
(Gentle & Maraseni, 2012; Manandhar et al., 2010). Access to water and lack of irrigation 
systems is considered to be a key constraint to agricultural production in Nepal (Manandhar et 
al., 2010). The experienced climate change effects, especially changes in rainfall are however 
generally more severe on rain-fed agriculture than on irrigated fields (Gentle & Maraseni, 
2012). Since poor farmers mostly rely on rain-fed agriculture, they face the greatest risks and 
are hit the hardest by the effects from erratic rainfall and droughts (Gentle & Maraseni, 2012). 

While local farmers are pursuing a multitude of coping and adaptation strategies, many of 
these strategies, especially among the poor, can be characterized as short term coping rather 
than long-term adaptation (Gentle & Maraseni, 2012; Manandhar et al., 2010). The availabil-
ity of particular adaptation and coping strategies is dependent on caste and ethnicity (Jones & 
Boyd, 2011) and the socio-economical position (Gentle & Maraseni, 2012). Gentle & 
Maraseni (2012), in a study of adaptation practices in the highland Jumla district, outline that 
relatively well off farmers were able to purchase irrigated land, store grains, diversify produc-
tion, utilize markets and explore new technologies when the production on rain-fed fields de-
creased. In contrast, relatively poor farmers were forced to sell their seed stock, livestock or 
kitchen utensils, take consumption loans from local money lenders; they were also more reli-
ant on selling labor and intensified seasonal labor migration to India. Poor farmers also 
changed their diet to a larger extent, for example by eating more millet although it is less cul-
turally preferred than rice. While imports of food from the Tarai during times of food deficit 
were necessary, this food was very expensive due to high transportation costs (Gentle & 
Maraseni, 2012). 

Manandhar et al. (2010) argue that more long-term adaptation options ‘are only viable if there 
is external support through government’. However, Gentle & Maraseni (2012) found that 
while medium and well-off farmers were positioned to benefit from state agencies, markets 
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and civil society institutions in their coping and adaptation efforts, the poor could only mobi-
lize the resources of their own households. Pro-poor policies are hence especially important, 
and may include social protection schemes, access to insurance, as well as better access to 
basic government services (Gentle & Maraseni, 2012). 

3.4 The ‘Green Revolution’ and agricultural transformation 
The ‘Green Revolution’ generally refers to a historical process starting in the 1960s and con-
tinuing into the 1990s, where agricultural technologies such as high-yielding crop varieties 
(MVs), chemical fertilizer and pesticides were introduced in developing countries, particular-
ly in Asia, Latin America and Africa (Evenson & Gollin, 2003). The subsequent intensifica-
tion of agriculture has increased food production and lowered food prices, but has also had 
environmental and social consequences (Matson, Parton, Power, & Swift, 1997). 

3.4.1 The Green Revolution and societal change 
The new agricultural technologies of the Green Revolution interplayed with broader social 
and cultural changes, and Goldman & Smith (1995) argue that ‘green revolutions’ in Asia and 
Africa ‘consisted of a broad set of changes that fundamentally altered most aspects of the lo-
cal agricultural economy’. According to Goldman & Smith (1995, p. 243), the essence of the 
Green Revolution is precisely this broad transformation, which included new technologies, 
altered land-use patterns and changes in the labor economy and not only the introduction of 
new seed varieties. New technologies that were introduced included productive crops, chemi-
cal fertilizer and new energy sources. Oxen and tractors replaced human labor and mecha-
nized pumps increased the amount of irrigated fields. This led to altered land use patterns as 
agriculture was both extensified to previously uncultivated lands and intensified when 
productivity on cultivated lands increased through reduced fallow periods. As such, the Green 
Revolution was closely connected a transition from subsistence agriculture to cash crop pro-
duction. Indeed, Goldman & Smith (1995) argue that the key driver of transformation was 
market production and income generation rather than population growth. As a consequence, 
roads and market infrastructure were important in determining which particular locations that 
the agricultural transformations would occur. 

The social effects of the Green Revolution are contested. Drawing from a case study of Uttar 
Pradesh in India, Jewitt & Baker (2007) attribute the fact that food security has increased, 
despite growth in population, as a result of Green Revolution technologies. They argue that 
the Green Revolution has been more effective in generating wealth at the local level than 
government development programs or economic liberalization. On the other hand, Freebairn 
(1995) points to increased social inequality and marginalization. Moreover, Das (2002) argues 
that there appears to be no, positive or negative, association between Green Revolution tech-
nologies and poverty per se, and that social factors such as class are more important since 
they shape how these technologies have been deployed. 

3.4.2 Environmental and health impacts from the intensification of agriculture 
While the green revolutions did lead to increased food production, it is also noted that intensi-
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fied agriculture has led environmental problems at local, regional and global scales (Wilson, 
2000). Reduced biodiversity, increased soil erosion and decreased soil fertility are among the 
significant local scale environmental effects from the green revolutions. Ground water pollu-
tion, eutrophication of rivers, lakes and coastal ecosystems as well as greenhouse gas emis-
sions due to land use change are examples of green revolution impacts at regional to global 
scales (Matson et al., 1997). Many processes of local and regional environmental change also 
lead to cumulative change at a global scale. For example, eutrophication is among the most 
significant environmental effects from the intensification of agriculture (Matson et al., 1997), 
and this contributes to significant environmental change at the aggregate global level since the 
nutrient cycles of nitrogen and phosphorous are identified as one of four key ‘planetary 
boundaries’ that are currently being transgressed (Steffen et al., 2015). These accumulated 
negative effects puts in question the long-term environmental sustainability of intensified and 
chemical intensive ‘green revolution’ agricultural systems (Matson et al., 1997; Tilman, 
1998). For example, Matson (1997, p. 504) notes that intensive rice and wheat agricultural 
systems in India are ‘beginning to show signs of serious decline associated with loss of soil 
quality and increased plant health problems’. Pesticides used in green revolution agriculture 
also have significant impacts on ecosystem services that are part of the agricultural system. 
For example, beneficial natural predators and parasites may be killed, bees may die which 
impairs pollination, and pests may develop increased pesticide resistance (Pimentel, 1996). 

The large amounts of agrochemicals that are used in ‘green revolution’ agriculture has also 
led to harmful health effects among farmers. While most recorded pesticide-related deaths are 
self-poisonings, accidental and occupational exposure to pesticides is also a significant prob-
lem (Eddleston, Karalliedde, Buckley, & Fernando, 2002). Occupational exposure to pesti-
cides is exacerbated in developing countries due to insufficient safety instructions, lack of 
water for washing and safety equipment that is expensive or impractical in tropical conditions 
(Eddleston et al., 2002). As a result, a significant reduction in pesticide use is recommended 
from a public health perspective (Eddleston et al., 2002), and less chemical intensive agricul-
tural practices are being promoted through information campaigns, integrated pest manage-
ment programs (IPM), and the outlawing of the most dangerous pesticide varieties (Eddleston 
et al., 2002; Evenson & Gollin, 2003; Van Der Hoek, Konradsen, & Athukorala, 1998). 

Many farmers nevertheless experience a ‘lock-in’ in chemical intensive agricultural systems. 
For example, Wilson & Tisdell (2001) emphasize that, despite high external costs, farmers in 
Sri Lanka continue to use pesticides in high and increasing quantities. One reason for this may 
be that the adoption of market oriented agriculture encourages the use of techniques that boost 
yields and lower costs in the short term, even if it erodes the long-term viability of the system. 
When a chemical intensive agricultural approach is adopted, yields become dependent on the 
chemical inputs and a ‘reversal’ to an ‘old’ technique may lead to decreased short term re-
turns. This creates a significant economic barrier to change. Other reasons may be that health 
effects from pesticide use are underestimated by farmers and that laws and regulations are 
poorly enforced (Wilson & Tisdell, 2001) However, van der Hoek et al. (1998) found that 
most farmers they interviewed in Sri Lanka were already aware of the potential pesticide haz-
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ards and the recommended safety precautions. Campaigns aimed at promoting the safe use of 
pesticides therefore appeared to be irrelevant; in the long-term, van der Hoek et al. (1998, p. 
503) argue, ‘the best solution is the promotion of alternative, non-chemical methods of pest 
control’. 

3.4.3 The Green Revolution as ‘globalization’ 
The Green Revolution can be seen as an important part of a broader process of social, eco-
nomic and environmental globalization along the lines of ‘development’ initiated by major 
global institutions in the 1950s (Esteva, 2010). For example, agricultural modernization was a 
key part of the post-war development strategy that was backed by governments and intergov-
ernmental development institutions such as the World Bank (Jorgenson & Kuykendall, 2008; 
Kaur & Sinha, 2011). International institutions, such as International Agricultural Research 
Centres, were also important in the development and dissemination of high-yielding crop va-
rieties and agrochemicals (Evenson & Gollin, 2003). Furthermore, the green revolutions were 
closely connected to, indeed often dependent upon, an increasing commodification of agricul-
ture in line with economic globalization (Goldman & Smith, 1995). Finally, intensified agri-
culture and the deployment of particular high yielding seed varieties led to an increased agri-
cultural homogenization on a global scale, decreased agricultural biodiversity and contributed 
to cumulative as well as systemic processes of global environmental change (Matson et al., 
1997; see also ch. 2.1 above). 

3.5 Social and environmental change in the Panchkhal Valley, Nepal 

The Panchkhal valley is situated in the Kabre Palanchok District in Nepal, about 45 km East 
of the capital Kathmandu. It is located in the Jhikhu Khola watershed in the Koshi river basin 
which is one of three snow-fed watersheds in Nepal (A. Dixit et al., 2009). The Araniko 
Highway, which links Kathmandu to Lhasa and other Chinese trading ports, runs through the 
valley. The Jhikhu Khola watershed is one of the most densely populated watersheds in the 
Himalayas. Panchkhal is characterized by shallow soils and steep slopes (ICIMOD, 2007). 
The main source of subsistence is agriculture and animal husbandry (A. Dixit et al., 2009). 
While commercial agriculture in Nepal has a relatively recent history and most agriculture is 
still for subsistence (Ives, 2006), the proximity to Kathmandu and good access to roads has 
contributed to Panchkhal becoming early adopters in developing commercial agriculture. The 
main staple foods are rice, maize, wheat, potatoes and millet, while the major cash crops are 
potatoes, tomatoes, rice, fruit and vegetables (ICIMOD, 2007). Vegetables from Panchkhal 
are sold in the nearby cities of Dhulikhel and Kathmandu. Seasonal migration, changing land 
use and livelihood diversification are three of many strategies that people living in the area 
have traditionally used to cope with natural hazards (A. Dixit et al., 2009). 

3.5.1 Intensification and commercialization of agriculture 
We have seen that most agriculture in Nepal is still for subsistence, and that commercializa-
tion of agriculture has been recognized as an important vehicle for poverty alleviation by the 
government as well as by development agencies and NGOs (see for example National Plan-
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ning Commission, 2007). This has led to significant changes in land-use during recent dec-
ades. Brown & Shrestha (2000, p. 217) argue that ‘[m]arket oriented and subsistence produc-
tion are two principal factors driving land-use dynamics in the Middle Mountains of Nepal’, 
and note that the commercialization of agriculture has been accompanied by changes in what 
crops are grown, increased use of agricultural chemicals and higher demand for animal fodder 
due to commercial milk production (see also Ives, 2006). 

Figure 3.5: Map that shows the location and land use (forests, irrigated fields and rainfed fields) of 
the Panchkhal Village Development Committee.12 

Panchkhal is now the place for one of the most intensive and commodified agricultural sys-
tems in Nepal, but the history of commercial agriculture in the area is still relatively recent 
(Ives, 2006). A study, conducted in 1996 and based on household surveys and land use map-
ping, described a region that was under rapid transformation towards commercial agriculture. 
This was accompanied by intensified farming systems, an increased number (double and tri-
ple) of crop rotations where water was available, and increased production of milk and vege-

                                                
12 The purpose of the map is to give an approximate view of the land-use in the Panchkhal VDC. For a more 
detailed landuse map, see ICIMOD (2007, p. 6). In order to protect the privacy of the research participants, the 
exact sites for interviews are omitted from the map. The map was prepared in Cartographica 4.1 
(www.macgis.com) using data from OpenStreetMap, available at www.geofabrik.de and © OpenStreetMap 
contributors. Land use was traced from ICIMOD (2007, p. 6) and the Jhikhu Khola river was traced from a satel-
lite image from Microsoft Bing (http://www.microsoft.com/maps/).  
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tables; a chilling center for milk was established in 1994 (S. Brown & Shrestha, 2000). The 
land use mapping revealed that the area under cultivation in the Jhikhu Khola watershed in-
creased from 45% to 55% between 1947 and 1996 (S. Brown & Shrestha, 2000). Rain-fed 
(bari) agriculture has expanded onto previous rangelands, while irrigated (khet) agriculture 
has expanded onto previously rain-fed slopes through the introduction of kerosene pumps. 
This has increased cropping intensities from 1.3–1.6 crops per year in the 1980s to 2.2–2.7 
crops per year in the 1990s. 

The intensification of agriculture has in turn led to increased water demand and 60% of farm-
ers in 1996 study reported that shortage of water and lack of irrigation facilities was their 
main production constraint (S. Brown & Shrestha, 2000). The concern about water scarcity 
was echoed in a study conducted 1998–1999, where 38% of the respondents reported that 
water scarcity had increased during the last 5–25 years and 74% of the respondents perceived 
their area as dry (Merz et al., 2003). A review of the drivers of water scarcity in the Jhikhu 
Khola watershed concluded that this perceived dryness is predominantly caused by social 
drivers, mainly rapid population growth, expansion of agricultural lands and increased crop-
ping density, and not reduced water supply. While the annual precipitation varies from year to 
year, long-term data do not indicate a diminishing trend in yearly rainfall (ICIMOD, 2007). 

Among the social effects from the market orientation of agriculture are both improved eco-
nomic prospects and increased social inequalities. Brown & Kennedy (2005) found that 
households that included cash crops in their rotation had higher farm gross margins, which 
indicates that market oriented agriculture may contribute to rural poverty alleviation. At the 
same time, they found that the costs and benefits of commercial agriculture to be unevenly 
distributed. Already large farms, in particular, were able to benefit from commercial agricul-
ture, while poorer households that owned less land could not capitalize on the market oppor-
tunities in the same way. This has resulted in greater inequities between farms that grow cash 
crops and farms that focus on subsistence agriculture. 

3.5.2 Use of pesticides and chemical fertilizer in Panchkhal 
The intensification of agriculture in Panchkhal has been accompanied by an increasing use of 
agrochemicals. While modern pesticides were introduced in the area by the government in the 
1950s in order to eradicate malaria, local farmers started using pesticides to protect plants and 
crops in the 1980s. The use of agrochemicals has increased with the introduction of cash 
crops. (Pujara & Khanal, 2002). Pujara & Khanal (2002) note that the intensity of pesticide 
use was highest for irrigated lands (khet) and for cash crops such as potatoes and tomatoes. 
Brown & Shrestha (2000) observe an increased dependence on chemical fertilizer and pesti-
cides among Panchkhal farmers. In 1996, 97% of the surveyed households reported that they 
used chemical fertilizer, and 55% noted that the use had increased since 1990. Notably, 41% 
reported that they had increased fertilizer use due to declining yields or in order to maintain 
current production levels. The most common fertilizer was urea fertilizer, which may lead to 
soil acidification if applied in excess amounts. The most common type of pesticides were 
fungicides. Excess application of pesticides was common, especially on potatoes and toma-
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toes (S. Brown & Shrestha, 2000; Pujara & Khanal, 2002). 

Use of agrochemicals has also been linked to harmful effects on the environment and health 
in the area. Due to potential water degradation and soil acidification, Brown & Shrestha 
(2000) raised concerns about the long-term sustainability of the agricultural system in Panch-
khal. Several studies also report that farmers are experiencing health impacts from handling 
and applying pesticides, including headaches, vomiting, neck and eye pains, body ache as 
well as respiratory and skin problems (Atreya, 2005; 2008; Pujara & Khanal, 2002). Atreya 
(2005) estimates that pesticide-related health problems led to an annual productivity loss of 
on average 6.5 days per household. While Brown & Shrestha (2000) suggest that farmers may 
be locked into a chemical intensive agricultural system, Atreya (2005; 2007) also attributes 
lack of awareness and insufficient education as reasons for poor management of pesticides. 
This leads increased exposure due to lack of protective clothing, insufficient showering or 
washing of hands after pesticide application, and the use pesticide contaminated utensils for 
other purposes (Atreya, 2005; 2007). 

3.5.3 The drought of 2009 
Adaptation and coping strategies to too much or too little water in the Panchkhal valley have 
previously been studied by ICIMOD in 2009 (Deokota, 2009; A. Dixit et al., 2009; ICIMOD, 
2009). At the time of the 2009 study, the valley had been suffering from a severe drought for 
five years. The resulting water shortage made it increasingly difficult for farmers to cultivate 
vegetables and other crops. The drought forced especially women in the community to spend 
more time fetching water. Farmers with land next to the dried-out riverbed invested in water 
trenches, while other farmers either invested in new wells, which quickly dried out, or had to 
buy or steal water. For the villagers that had access to working wells, these wells were often 
shared between several households and water was drawn in turns according to a time table 
(Deokota, 2009; A. Dixit et al., 2009). The drought forced many farmers to stop producing 
vegetables and some farmers were also forced to start selling off their land in order to repay 
loans. Most farmers also had to sell off cattle as there was not enough water or grass to feed 
them (Deokota, 2009). It rained properly in the Panchkhal valley in 2010 and 2011 which 
ended the drought. 
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4 STUDY DESIGN AND METHODS 

This section accounts for and discusses the overall study design, the methodological choices 
that were made during the research process, and ethical considerations. It also describes the 
methods that were used to collect, analyze and interpret the data, and the measures taken to 
increase the validity and reliability of the results. 

4.1 Study design 
The overall design of this study follows the approach of the qualitative case study, aiming to 
develop an in-depth analysis of a single case and discuss its wider implications (Creswell, 
2007, p. 73). The study is based on fieldwork in Panchkhal, Dhulikhel and Kathmandu, Ne-
pal, which took place between November 2011 and January 2012. The main method for data 
collection was semi-structured interviews (both individual and in groups), which was com-
plemented with data from observations, field visits and document analysis. Within the overall 
case study design, the structure of the fieldwork as well as the data analysis drew from ethno-
graphic methods as well as grounded theory (Creswell, 2007, p. 53 ff). 

Creswell (2007, p. 37) argues that qualitative research is best understood as a process, where 
data is collected in a ‘natural setting’ for the people or places that are under study, and where 
themes and patterns are established through inductive data analysis. Important components in 
qualitative research are the voices of the participants, reflexivity of the researcher’s role in 
collecting and interpreting the data, and an aim to retain complexity in the description and 
interpretation of the research problem. The focus of qualitative research is often to learn how 
the participants understand and experience the problem or issue under study. Qualitative re-
search is useful to explore the broader meaning of a problem or to develop a detailed and 
complex understanding of a particular issue. A qualitative approach was considered to be the 
most useful for the purposes of this study. Since the aim was to explore the role of local insti-
tutions in community-based climate change adaptation strategies, the research participants’ 
understanding and interpretation of the situation was of central interest.13 

A limitation of qualitative research is that the focus on a rich description and interpretation of 
a particular situation or process make the results context dependent, and this makes generali-
zation difficult (or undesirable) (Creswell, 2007, p. 74). A quantitative approach would, how-
ever, also have had its limitations in this regard, and Campbell et al. (2011) warn that poorly 
designed surveys have often led to ‘scientific’ claims of generalizability based on unreliable 
data. While a household survey was initially considered, it was left out from the data collec-
tion due to the difficulty of establishing a representative sample and collecting reliable data 
that way. A more iterative and flexible research process was also desired. Nonetheless, before 
definitive policy conclusions are drawn, more quantitative data may be needed to support the 
qualitative data and exploratory discussion in this thesis. 

                                                
13 The term ‘research participants’ is used to refer to participants in interviews and guided observations on order 
to recognize their active role in the data collection process for this study (cf. Creswell, 2007; Morse, 1991). 
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A case study aims to explore in depth a particular program, activity, event or process that may 
be bounded by time, place or activity. Within the case study approach, a variety of different 
sources of information and data collection procedures are used to understand the particular 
event or process under study (Creswell, 2007, p. 73). There is a distinction between single 
case studies, that explore one particular case, and collective case studies, which examine mul-
tiple cases that relate to the same issue or problem. While multiple case studies may allow for 
higher generalizability, they also reduce the depth of analysis that is possible for each case 
(Creswell, 2007, p. 76). Given the comparatively limited time available for fieldwork for this 
thesis, a single case study approach was chosen in order to make it possible to properly ex-
plore this particular case. As the fieldwork progressed, it also became clear that the case con-
tained enough depth and complexity to warrant the focus of a single case study. 

The fieldwork and data collection drew from ethnographic methods. Ethnographic methods 
are based on prolonged visits in the ‘field’, that is, the area where the participants work or 
live. This prolonged data collection process aims for trust to develop between researcher and 
research participants and to make it possible for the researcher to gain a nuanced 
understanding of processes and their contexts. (Creswell, 2007, p. 71) So called ‘key 
informants’ often play an important role in facilitating access to research participants and the 
field (see ch. 4.4.5 for a discussion on the role of key informants for the present study). The 
overall research and analysis process also drew from the grounded theory research approach. 
In grounded theory, data is gathered in different steps, that are followed by analysis and 
coding. After each data collection step, results are analyzed and in this process new 
knowledge gaps are identified and, consequently, new interview questions created. As the 
study proceeds, a more complete and nuanced understanding (or theory) of what is studied 
emerges (Creswell, 2007, p. 66 f; Lång, 2010). As such, validation of results becomes an 
active part of the whole research process. 

4.2 The research process 
The overall research process is outlined in Figure 4.1. An initial literature review led to a re-
search proposal, which included preliminary research questions. This research proposal was 
the basis for the overall study design, while the specific interview questions and research 
questions were revised as a fuller understanding developed during the first interviews and 
field visits. The flexibility that this open-ended approach allowed for proved to be useful, as 
the research questions could be revised when a better understanding of the particular case 
emerged. While the initial research questions concerned the role of policy and local institu-
tions in community-based climate change adaptation, the research questions were revised to 
include the interplay between climate change adaptation, agrochemical use and the commer-
cial farming system. This revision of the research questions made it possible to take the voices 
of the participants into account when the final research questions were defined.  
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Figure 4.1: Overview of the research process from the preliminary literature review (top) on through 
fieldwork, preliminary analysis, transcription, coding to the final analysis and discussion (bottom). 

During the fieldwork, information was collected through semi-structured interviews, field 
notes and observations. The ethnographic research tradition encourages prolonged field visits 
in order to allow the researcher to develop a comprehensive and nuanced understanding of the 
complexities of the particular situation. While the time available for data collection for this 
thesis was limited, several extended stays in different parts of the Panchkhal VDC neverthe-
less aimed to maximize the time in the field. When entering the field, a key challenge is to get 
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access to research participants, and access to the field was in this case facilitated by key in-
formants (see ch. 4.4.5 below). 

A research journal was kept throughout the duration of the fieldwork. The journal was used 
for continuous reflection about the research process and preliminary analysis of the collected 
data. Based on the journaling, new interview questions were formulated, because of emerging 
knowledge gaps or the need to verify specific information. After a first round of fieldwork, a 
preliminary analysis of the results was performed. This resulted in the revision of the research 
questions and the formulation of new interview questions. This in turn led to a second and 
third round of fieldwork in Panchkhal, as well as interviews in Dhulikhel and Kathmandu. 
After the conclusion of the fieldwork, the recorded interviews were transcribed, translated and 
analyzed. 

The inductive approach allowed a more nuanced understanding of certain concepts to emerge 
during the research process. One example is the understanding of scale, which was signifi-
cantly redefined during the course of the research. The initial conception of scale, based on 
the initial literature review, was hierarchical (see ch. 2.3.2), while in the final analysis a net-
worked understanding of scale proved to be more useful in explaining the data. A limitation 
with this inductive approach may be that some of the initial interview questions focusing on, 
for example, vertical scale interplay, turned out to be less useful in the final analysis.  

4.3 Selection of study area 
Qualitative case study research employs deliberate sampling, where cases are deliberately 
selected on the grounds that they are particularly relevant in shedding light on the research 
questions (Creswell, 2007, p. 125). The Panchkhal VDC as the particular case for this study 
was chosen for a number of reasons. The initial selection criterion was to identify an area that 
had in some way been affected by an event that is similar to the predicted climate change ef-
fects in the Himalayan region. Following the lead of ICIMOD (2009), this was operational-
ized as the effects of too much water (that is, floods) or too little water (in other words, 
droughts). The Panchkhal VDC met these criteria since it had recently been affected by a long 
drought that impaired agriculture and other activities. Furthermore, the drought and its effects 
had already been comprehensively studied (A. Dixit et al., 2009; ICIMOD, 2009), which al-
lowed for the present study to follow up on these findings and also to investigate how policy 
and local institutions supported or undermined adaptation and coping strategies. The networks 
and contacts from the previous studies also facilitated initial contacts in the field.14 

The Himalayan region is geographically and politically diverse. Panchkhal is situated close to 
the Kathmandu Valley, along the main road between Nepal and China, and therefore close to 
the regional and national seats of power. As such, it has access to a range of adaptation op-
tions, which may not be available in parts of the Himalayas that are situated further away 
from national and regional seats of power (see ch. 3.5). As became apparent during the first 
days of the fieldwork, the geographical location had also facilitated the development of a 
                                                
14 Generous support from ICIMOD is gratefully acknowledged in facilitating the first contacts in the field. 
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highly intensive and commodified agricultural system in the area. This allowed the present 
study to explore how this process of agricultural modernization may interplay with climate 
change adaptation, for example through increased material welfare and adaptive capacity, or, 
the other side of the coin, by creating new vulnerabilities. Furthermore, Nepal’s overall de-
velopment and agriculture policy goals focus on increasing and commercializing agricultural 
production. The Panchkhal VDC may therefore be a particularly useful case for drawing in-
sights on how Nepal’s overall policies for agriculture and development interact with – and, 
possibly, enable or undermine – climate change adaptation. An understanding of this interac-
tion between development goals and climate change adaptation may be useful when creating 
and assessing policies for climate resilient development trajectories for agriculture dependent 
communities (Denton et al., 2014). 

The study examines the role and potential interplay between a multitude of actors, operating 
at different governance scales, in facilitating or undermining local adaptation. Urwin & Jor-
dan (2008) underline the importance of including both climate and nonclimate policies in pol-
icy evaluations relating to climate change. In this case, the choice of complementing climate 
policy with agricultural policy was easy: agriculture is not only a drought sensitive sector, but 
also the most important source of income in Panchkhal. Following the example of Urwin & 
Jordan (2008) and Wilbanks & Kates (1999), interviews were conducted at multiple scales of 
governance. In this case national, regional and local governance scales were selected, which 
corresponds to Nepal’s governance structure. In addition to Panchkhal, interviews were there-
fore conducted in Dhulikhel, the regional capital, and Kathmandu, the national capital. 

4.4 Interviews and group interviews 
Semi-structured interviews were the main data collection procedure. While interviews are a 
time-intensive data collection method resulting in a relatively narrow sample, they open up 
for a more nuanced understanding of how people experience their day-to-day reality than 
what is possible through a survey (Flick, 2009, p. 150). A prolonged time in the field made a 
reasonably broad sample possible and in total approximately 50 interviews were conducted. 
(A complete list of the interviews performed is available in Appendix 1 below.) Interviews 
were performed at local, regional and national scales of governance. 

4.4.1 Local level: Panchkhal VDC 
At the local level, interviews were performed in the Panchkhal VDC with farmers, teachers, 
students, local line agency representatives, and members of community-based organizations 
and NGOs. The focus of the interviews was on agricultural practices, the drought effects and 
which coping and adaptation strategies were used. The interviews also explored the percep-
tion of how policy, community organizations and social networks supported or undermined 
coping and adaptation. Farmers preferred group interviews to individual interviews, and it 
proved difficult to arrange any individual interviews with farmers during the fieldwork. 

4.4.2 Regional level: Dhulikhel 
The regional level was represented by Dhulikhel, the district capital, where interviews were 
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performed at the District Development Committee and the regional office of the Department 
of Agriculture. The focus of the interviews was on policy goals and programs relating to cli-
mate change, drought and agriculture. The role of different policy instruments and the per-
ceived instructions from the national level was also explored. 

4.4.3 National level: Kathmandu 
For the interviews in Kathmandu, interviewees were chosen based on their respective organi-
zations’ involvement in climate change (adaptation) activities or related policy areas. At the 
national level, interviews were conducted at the Ministries of Agriculture and Environment in 
Kathmandu, as well as at some multilateral and bilateral development agencies. The focus of 
the interviews was on policy goals and instruments, and the implementation of climate related 
development programs. National level interviews were supplemented with analysis of key 
national policy documents. 

4.4.4 The qualitative interview as a data collection method 
Interviewing is a data collection method where the researcher directly interacts with the re-
search participants. Therefore, many of the challenges that arise when using interviews to 
collect data relate to difficulties in the ‘mechanics of conducting the interview’ (Creswell, 
2007, p. 140). The researcher’s good judgment on how to steer the conversation, distribute the 
speaking time among the participants and introduce new questions and topics, is therefore of 
essence for a successful interview (Flick, 2009, p. 201). In interview situations, there is a risk 
of a so called ‘interview effect’, which means that the researcher influences the answers 
through body language or the way that questions are posed. Interviewees may also choose to 
avoid certain topics that they consider to be sensitive or controversial (Esaiasson, Gilljam, 
Oscarsson, & Wängnerud, 2012). When the interview questions were created and translated to 
Nepali together with the interpreter, care was put into phrasing the interview questions as neu-
trally and clearly as possible.  

Most interviews for this study were performed as group interviews. Group interviews are con-
sidered to be an efficient way to gain a nuanced understanding of a phenomena. Furthermore, 
the group setting allows for deliberation among participants and for participants to correct 
individual views or data that is not shared by the wider group (Flick, 2009, p. 201). In that 
way, the group becomes part of the validation of the data that is collected. Difficulties that 
may arise in group interviews often involve bad group dynamics, for example that particular 
individuals dominate the discussion; it is also harder for the interviewer to direct and predict 
the discussion than in individual interviews. When interviews were planned and conducted, 
consideration was therefore put into a trustful climate of conversation. Following the dialogue 
approach, developed by Bohm (2004) and others, the aim was to enable a conversation cli-
mate where the aim was not to win an argument but rather to collectively explore problems 
and processes of common concern. 

Initially, Participatory Rural Appraisal (PRA) workshops were planned as part of the data 
collection (Chambers, 1994). The aim of these workshops would have been to involve the 
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research participants in a creative way in the research process, and to create a space for them 
to be more deeply involved in setting the research agenda. The often visual methods used in 
PRA workshops could also have been a way to rapidly assess the drought effects and the rela-
tive importance of different community-based organizations in facilitating coping and adapta-
tion efforts. Due to time constraints, the research participants did not consider these methods 
to be convenient or desirable, and PRA methods were therefore dropped from the data collec-
tion process. 

4.4.5 Sampling and the role of gate keepers 
We have seen that key informants, or gate keepers, often play an important role as facilitators 
in ethnographic research (Creswell, 2007). This was also the case for the present study. At a 
preparatory visit, a key informant was interviewed and gave a guided tour of the Panchkhal 
area. This provided a first overview of the site and the key trends and concerns in the research 
area. The key informant also gave an overview of the community organizations in Panchkhal, 
and assisted in initial contacts with local farmers. These first contacts formed the starting 
point for the interviews; the sample was then continuously expanded through the ‘snow-ball 
effect’, where research participants were asked about other people or groups that it would be 
relevant to talk to. Farmers were busy, since the fieldwork was conducted during one of the 
yearly harvest seasons. Care was therefore taken to conduct the interviews at the times and 
places that were most convenient for the research participants. Often, this was in the morning 
right after the delivery of milk at the milk collection center; many interviews were conducted 
in that setting. This may have skewed the sample so that farmers that owned livestock were 
overrepresented. This possible bias was however at least partially corrected through the inter-
views with members of farmer’s groups and women’s groups where farmers who did not own 
livestock were also represented. 

In addition to group interviews with farmers, interviews were performed with representatives 
from community-based organizations: women’s groups, community forest user’s groups, 
credit and savings cooperatives and farmers’ groups. Line agency representatives from the 
local branch of the Department of Agriculture were also interviewed, as well as representa-
tives from the local government (the Panchkhal VDC office). 

During the fieldwork, interviews were conducted at multiple sites in the Panchkhal VDC (see 
figure 3.5 for a map of the study area). This included farmers living at different altitudes, 
which was important since location and altitude determines whether the fields are irrigated 
(khet) or dependent on rainwater (bari). Interviews were gender-sensitive and group inter-
views were performed in groups of only men, only women and in mixed groups. It was how-
ever not possible to collect data that could capture the possible role of ethnicity or caste. Since 
previous studies have shown that caste and ethnicity often play an important role in mediating 
access to particular coping and adaptation strategies (see ch. 2.2.5), this presents an important 
limitation to the data that was collected in the present study. In Dhulikhel and Kathmandu, 
interviews were booked by calling or visiting the relevant government ministries, develop-
ment agencies and non-government organizations. 
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4.4.6 Interpretation and transcription 
Interviews in Kathmandu were conducted in English, while interviews at regional and local 
levels were mostly conducted in Nepali with the help of an interpreter. There are different 
views on how researcher and interpreter should interact in the research process. While some 
regard the interpreter as passive mediator between the interviewer and the research partici-
pants, others propose that the interpreter can have a more active role in the research process 
(R. Edwards, 1998). In this second case, interviews are jointly led by the interviewer and the 
interpreter; the interpreter participates actively in the research process and may ask follow-up 
questions on her or his own initiative. It is this latter school, proposed by Edwards (1998), 
that resonates with the procedure in the current study. The researcher would start with creat-
ing an interview guide for the interview, with existing and well as new interview questions. 
The researcher and interpreter would then review the interview guide together and discuss the 
overall aim of the interview. The meaning and purpose of the different interview questions 
were discussed, and the interview guide was translated to Nepali by the interpreter. Special 
care was put into the clarification of the translation of key terms. Since the interviews were 
semi-structured, the interview guides were not followed rigorously and both interviewer and 
sometimes the interpreter would add follow-up questions during the interview. The process of 
translating the interview guide together, and clarifying key terms, ensured that both researcher 
and interpreter understood the main aim of a given interview and which terms and key 
phrases that were best to use (and which ones to avoid). 

With a few exceptions (see ch. 4.7 below), the interviews were recorded. To increase the reli-
ability of the data, the recorded interviews were then transcribed and translated to English by 
a second interpreter. Detailed notes were also taken during the interviews, which were used 
for preliminary analysis and as the starting point for formulating new interview questions. 

4.5 Observation and document studies 
In line with an overall ethnographic data collection strategy (Flick, 2009, p. 233), observa-
tions, field notes and document studies were used to complement and validate the results from 
the interviews. During the fieldwork, research participants guided the researcher through dif-
ferent places in the area, and observations were also performed alone. The observations fo-
cused on different adaptation projects, agricultural practices and local markets. The observa-
tions were documented with photographs, and detailed field notes were taken after each sig-
nificant observation section. The observations were conducted as a non-participant, in natural 
situations and were unsystematic in the sense that no standardized observation scheme was 
used (Flick, 2009, p. 222). This form of data collection approaches the field from the perspec-
tive of an external observer, and Flick (2009, p. 225) notes that observations, when triangulat-
ed with other data sources, may add expressiveness to the gathered data. However, in practice 
it may be difficult to actually observe events as they occur, and the very presence of an ob-
server may also influence the phenomena that are being observed.  

The main policy aims and goals on climate change adaptation and agriculture were deter-
mined through a close reading of relevant policy documents. Flick (2009, p. 261) notes that 
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documents, when used in combination with other sources of data, may provide an unfiltered 
view of the process under study. It is important to bear in mind, however, that using docu-
ments as a source of data involves ‘more than analyzing texts’ (Flick, 2009, p. 257). Docu-
ments should not be regarded as representing a factual reality (as opposed to ‘subjective’ in-
terviews), but as a means for communication. It is therefore important to be clear about the 
purpose, authorship, and intended audience of the documents under study. Problems may also 
arise in understanding content and meaning of the documents (Flick, 2009). 

The documents selected for analysis were all official and published policy documents relating 
to climate change and agriculture: the National Climate Change Policy (Government of Ne-
pal, 2011), the National Adaptation Programme of Action (Ministry of Environment, 2010), 
the National Agricultural Policy (Government of Nepal, 2004), as well as the two most recent 
national development strategies, the Tenth Plan 2002–2007 (National Planning Commission, 
2002) and the Three Year Interim Plan 2007–2010 (National Planning Commission, 2007). 

4.6 Validation and reliability of results 
Validation and reliability of results is an important concern in qualitative research (Flick, 
2009). Validity is summarized by Flick (2009, p. 387) as ‘a question of whether the research-
ers see what they think they see’. Validation in qualitative research has the same role as veri-
fication in quantitative research contexts. Creswell (2007, p. 207) suggests that a wide range 
of validation strategies are utilized in qualitative research. Examples of validation strategies 
are prolonged engagement and persistent observation, triangulation, peer review, the clarifica-
tion of researcher bias, member checking of results and conclusions and moreover providing a 
rich and ‘thick’ description of the context of the research. Creswell (2007, p. 209) argues that 
at least two of these validation strategies should be used in any given study. In many qualita-
tive research designs and data collection strategies, validation is built into the research pro-
cess. 

Triangulation and member checking were the key validation strategies used in this study. Tri-
angulation, that is, using several different sources of information and types of data (Creswell, 
2007, p. 208), was secured in several ways. The group interview format allows for continuous 
validation of claims, as different participants can verify (or challenge) each other’s claims. 
Observations were used alongside interviews when coping and adaptation projects were ex-
plored. In addition, previous research in the area (see ch. 3.5.3) could be used to validate in-
formation about drought impacts and coping strategies. 

Member checking, where participants are involved in assessing the credibility of the research 
findings and interpretations (Creswell, 2007, p. 208), was used to validate the results and pre-
liminary conclusions. As the interview guides were continuously revised, claims from earlier 
research participants could be verified in later interviews. When the first round of analysis 
was completed, follow-up questions were asked during the second and third round of field-
work in order to verify both previous claims by research participants and the interpretations 
made by the researcher. As the final analysis and interpretation of the results took place after 
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the fieldwork had ended, it was however not possible to use member checking to validate the 
final conclusions of the thesis. 

To make it easier to assess the viability and transferability of the results, this thesis attempts 
to provide a ‘thick’ description of the research context. Furthermore, while the duration of the 
fieldwork was not extensive by ethnographic standards, the relatively large amount of inter-
views conducted may still serve to increase the validity of the of the results. 

Multiple strategies were also employed to increase the procedural reliability of the research, 
that is, ‘the quality of recording and documenting data’ (Flick, 2009, p. 386). Interviews were 
recorded both through detailed notes and through audio recordings. To minimize the risk of 
interpretation errors, two interpreters were used during the research process: one interpreted 
during the fieldwork and a second interpreter transcribed and translated the interviews to Eng-
lish.  

4.7 Ethical considerations 
Ethical issues arise in every stage of the research process, from the selection of a particular 
research problem and questions, through the collection, analysis and interpretation of data to 
the writing and dissemination of the results (Flick, 2009). At the stage of determining the re-
search problem and questions, Creswell (2007, p. 88 ff) highlights the importance that the 
research problem should benefit the individuals that are being studied. Furthermore, the re-
search should never serve to further marginalize or disempower the participants in the study. 
In the phase of collecting and interpreting data, possible risks that the research can pose to 
participants should be considered. In this phase, it is important to gain the informed consent 
from the research participants and to maintain the confidentiality of the participants. The im-
pact on the physical setting, the time and the flow of activities of the participants should also 
be minimized (Creswell, 2007). Flick (2009) notes that this may involve limiting the scope of 
the questions that are asked during interviews. During analysis, it is important to do justice to 
the participants’ voices, which means that interpretations should be grounded in data (Flick, 
2009, p. 41). 

In order to respect the time of the research participants and minimize the impact on the daily 
flow of activities, all interviews were performed at times and places that were proposed by the 
research participants. As the data collection followed an iterative process based on grounded 
theory, and the aim was to reach ‘saturation’ in the material, the interviews were nevertheless 
time intensive for some research participants. Informed consent was always gained, and the 
purpose of the research and the particular interview was clearly stated before each interview. 
The participants were also informed that they could withdraw from the interview at any time. 
When possible, interviewees were asked to sign written letters of consent (Appendix 1), but in 
certain situations written consent was avoided since some interview participants might feel 
uncomfortable signing documents. 

On the question of the confidentiality of the participants, the decision was made to name the 
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place where the research was conducted in order to facilitate comparison with other studies. It 
would also have been difficult to keep the place anonymous in any case, due to the special 
characteristics of Panchkhal. The identities of the research participants and the exact sites of 
information collection are however kept anonymous. While it was not possible to provide the 
participants with a copy of the preliminary research findings, reciprocity was attempted 
through other means. For example, an extensive collection of photographs taken during the 
fieldwork were handed to various individuals and community organizations in printed and 
digital formats. 

4.8 Data analysis 
Qualitative research is based on inductive analysis, where, in Creswell’s (2007, p. 38) words, 
‘researchers build their patterns, categories, and themes from the “bottom-up”, by organizing 
the data into increasingly more abstract units of information’. This process of analysis is best 
described as an iterative spiral, where the researcher works back and forth between the themes 
and the collected data. It may also involve interactive collaboration with the research partici-
pants, which are allowed to shape themes and abstractions (Creswell, 2007). 

As was outlined in Figure 4.1, this thesis employed a research process that involved continu-
ous reflection and preliminary analysis already in the data collection phase. A first round of 
fieldwork led into a preliminary analysis of the results, where the research problem was re-
fined, knowledge gaps identified and new interview questions formulated. This led into a se-
cond round of fieldwork, which was, again, followed by analysis, and so on. 

After the conclusion of the fieldwork, the interviews were transcribed and translated, and then 
coded using the NVivo 9 software for qualitative data analysis. The interviews were coded 
using ‘open coding’, which meant that descriptive codes were created at the time of analysis, 
rather than using a predetermined set of codes (Creswell, 2007, p. 152 f). The aim of this cod-
ing strategy was to remain closer to the data, to allow the data to speak for itself and to open 
up for unexpected insights and conclusions. While this was, overall, a useful coding strategy 
for the purposes of this thesis, the first round of coding was too specific and resulted in an 
impractical number of codes. As a second step of the coding process, these codes were there-
fore aggregated into larger categories, in order to establish broader themes and patterns. These 
broader themes, which were also more analytically refined (that is, not as ‘close’ to the empir-
ical material as the first round of coding), were then used as the point of departure for presen-
tation of the data in the results section which is the next part of this thesis. 
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5 RESULTS 

This section presents the results from the fieldwork. It starts by outlining the effects of agri-
cultural intensification and drought. After that the various coping and adaptation strategies, 
and the role of community organizations and social networks in adaptation, are explored. Fi-
nally, key policy aims and goals, and how they are interpreted by both line agency representa-
tives and farmers in Panchkhal, are presented. The results are then discussed in the light of 
theory and previous research in section 6. 

5.1 Effects from agricultural intensification and commodification 

5.1.1 Access to markets and the economic effects from commercial agriculture 
Overall, farmers asserted that their access to markets was more than adequate, and all research 
participants in Panchkhal acknowledged the economic benefits from commercial agriculture. 
Panchkhal farmers sold their vegetables to local businessmen at a vegetable depot in 
Tamaghat, and the businessmen would then sell the vegetables at markets in Kathmandu and 
Banepa. According to farmers, this was an improvement from the previous arrangement, 
where they had to travel to Banepa and Kathmandu themselves to sell their produce. This was 
both time intensive and led to a higher risk of being cheated. However, some farmers argued 
that they did not get a proper price for their vegetables. Farmers generally acknowledged the 
positive impact that commercial agriculture had on their standard of living. In one group in-
terview, a research participant emphasized the economic development that had taken place in 
Panchkhal the during the last decades: 

When we were kids, like 10–12 years old, the farmer’s feet were naked, they had no shoes and no san-
dals. But now, all the farmers and all the kids have got both socks and shoes. We went to school with torn 
clothes during this season; the students now are nicely dressed. We did not have a geometry box, enough 
notebooks and all that; now the students have all of this. 

 Farmer, group interview 

5.1.2 Dependence on agricultural chemicals 
Research participants in Panchkhal, Dhulikhel and Kathmandu, farmers as well as policy 
makers, reported that the agriculture in the Panchkhal Village Development Committee 
(VDC) was heavily dependent on pesticides and chemical fertilizer and most of them were 
both aware of and concerned about the negative environmental and health effects of agricul-
tural chemicals. However, farmers in Panchkhal asserted that there were no viable alternatives 
if they were to maintain the high levels of agricultural production that they were economically 
dependent on. The general sentiment was summarized by a research participant, who noted 
that: 

We also have to raise our kids and pay the household expenditures. There is no option right now but to 
use the agricultural chemicals. … We have to produce more vegetables with less land. It is very hard.  

Farmer’s group member, group interview 

Farmers reported that they applied up to four times as much fertilizer on their fields as was 
recommended by the local Agricultural Technical Officers at the Agricultural Development 
Centre. Furthermore, farmers noted that they were almost solely dependent on the strongest 
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varieties of pesticides for all their crops, and that they were not able to produce the vegetables 
in sufficient amounts without these types of pesticides. 

Different kinds of pesticides are labeled with different colors like yellow, red, green, blue. … The yellow 
and red pesticides are the strongest … and we use the strongest pesticides for production of all kinds of 
crops. We cannot get the vegetables produced without the use of these kinds of pesticides and vegetables 
from Panchkhal constitutes around 20% of the total supply to the market in Kathmandu.  

Farmer, group interview 

While prominent billboards in the area promoted ‘safe’ use of pesticides, the research partici-
pants living in Panchkhal reported that unsafe handling of pesticides was widespread. For 
example, protective clothing was not used, pesticide bottles were often opened using teeth and 
pesticides were mixed with bare hands. During a group interview, a farmer elaborated on how 
this exacerbated the negative health effects of pesticide use.  

An improper system of farming and the unsafe use and handling of pesticides, for example opening of 
pesticide bottles by the teeth, mixing the pesticides using bare hands and not using protective clothing, is 
leading to cancer problems.  

Farmer, group interview 

5.1.3 Negative consequences from the use of agricultural chemicals 
Farmers expressed serious concern about the negative health effects from the intensive use of 
pesticides and chemical fertilizer. A medical doctor at a local clinic observed that use of agri-
cultural chemicals was a significant cause of health problems in the area. Among the health 
problems he reported to be related to agrochemical use were cancer, skin problems, nervous 
diseases, back pain and joint pain. The medical doctor summarized the situation: 

Regarding health problems, there are many health problems in Panchkhal. Health problems are mainly 
seen because of the use of pesticides. The use of chemicals, fertilizer and insecticides cause skin problems 
…; also diabetes, hypertension, nervous diseases, back pains, nerve pain and joint pain are there among 
Panchkhal people.  

Medical doctor, individual interview 

Farmers also reported negative environmental effects due to the intensive use of agrochemi-
cals. They observed that birds, frogs, snakes and fish were not seen as often any more. Re-
search participants also expressed worry that the soil fertility may decrease over time due to 
the use of agricultural chemicals, and that the area might turn into ‘a desert’ in a few years if 
the trend continues. 

In the fields, we also used to find a lot of frogs and snakes. Now there are no frogs, and only very seldom 
do we find snakes. They have disappeared due to the pesticides and chemical fertilizer.  

Farmer, group interview 

If people continue to use chemical fertilizer it will become a desert in a few years.  
Female high school students, group interview 

Farmers were also worried that vegetables from Panckhal were getting a bad reputation at 
markets in Kathmandu and Banepa due to the intensive pesticide use.  

5.1.4 Plant diseases and pests 
Plant diseases and pests, such as insects and worms, were a major problem for the farmers in 
Panchkhal and also appeared to develop resistance towards pesticides over time. Since the 
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effectiveness of pesticides was perceived as decreasing, farmers used the strongest varieties of 
pesticides for all their crops. They furthermore had to apply pesticides in continuously higher 
amounts in order to sustain the levels of agricultural production. A research participant ex-
plained: 

[Pesticide use] has increased and sometimes even the chemicals don’t work properly. The insects don’t 
die so easily and many times we have to clean the plants with our own hands and take out the insects 
from the plants. One insecticide product says that it will work and we buy it, but it does not and another 
says the same, and it works.  

Farmer, group interview 

That is why there is a double effect. First the plants get affected and the fertility of the soil decreases. 
Compared to the situation few years back, the diseases are entering very often now. 

Farmer, group interview 

5.1.5 Seed 
Research participants reported that they had transitioned from local seeds to predominantly 
hybrid seeds (MVs). The hybrid seeds were distributed by the local agricultural service office 
or purchased on the local market. The main benefit of hybrid seeds was increased production. 
Since MVs grow faster, they allowed for one more growing season. According to research 
participants, farming with hybrid seeds required more fertilizer and pesticides than the local 
varieties, but was also considered to be more water efficient . 

For local seeds, the fertilizer use might be the same and in hybrid seeds it might be the double, but the 
production rate is definitely high when we go with hybrid seeds. Also local seeds need a lot of water. As 
there is no good facility of irrigation, hybrid seeds are nice production wise.  

Farmer, group interview 

Farmers also highlighted several disadvantages with hybrid seeds. Hybrid seeds were expen-
sive and farmers complained that they could not be stored since they expired after one year. 
Furthermore, hybrid seeds were considered to be less disease resilient than local varieties. 
Moreover, new plant diseases were introduced to the area with the hybrid seeds. Research 
participants also observed that hybrid seeds needed to be irrigated within a relatively narrow 
time window and that local seeds were not as sensitive in this respect. Finally, farmers were 
also concerned about the quality of the seeds on the market and reported that seeds that 
worked well one year might fail the next. This was partly due to the wide circulation of coun-
terfeit seeds of poorer quality. 

Our local seeds could be stored and used for more than 20 years, but now the developed seeds that we are 
provided expire the next year so there is a problem. 

Farmer, group interview 

The hybrid seeds have the capacity to produce in bigger amount but they don’t have the capacity to fight 
against the diseases like the local seeds. 

Owner of local agricultural supplies store, individual interview 

5.1.6 The perceived potential of organic production 
While some farmers were interested in organic agriculture, they did not consider it viable. As 
a consequence, the interviewed farmers considered the awareness and training programs on 
responsible pesticide use to be largely out of touch with local realities, since they would suffer 
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from significantly decreased agricultural production if they followed the guidelines. The 
farmers estimated that switching to organic production would lead to a decrease in agricultur-
al production by almost eighty percent. Some farmers were nevertheless experimenting with 
organic cultivation methods for their own household purposes. 

Nothing much has been done to cope with these kinds of problems. Some kinds of training and awareness 
programs were organized and given for organic production but there has not been much interest from the 
people as it will reduce the production by almost 80%, ultimately decreasing the sales volume. Hence the 
pesticides and chemical fertilizers are preferred to use in production. 

Farmer, group interview 

A representative at a local NGO noted that: 
There is a trend that in a limited area, they do organic farming even though it is for personal use. To gain 
profit from organic farming is impossible but the farmers are also practicing the organic farming for their 
own personal use and if it there is surplus then they also sell it. So such a kind of practice is being done 
here.  

Local NGO representative, individual interview 

5.1.7 Forest cover and land use 
Research participants noted that forest cover in the Panchkhal VDC has increased during the 
last decades. Although they considered the overall trend in the area to be increasing water 
scarcity, research participants also observed that the increase in greenery made the area ap-
pear less dry. A representative at a local NGO that ran a plant distribution program noted that: 

Long ago greenery was nowhere to be found here. We distributed these plants to the villagers. The hills 
were naked and it was a dry place where shortage of water was prominent. […] in the last 10 years we 
can see positive changes here. It’s been better than before. Before there were no trees, it was dry and there 
was scarcity of water. But now there are trees, there is greenery. And hence it is better. 

Local NGO representative, individual interview 

5.2 Immediate effects from the drought 
Farmers in the Panchkhal VDC were affected by the drought in several ways. Research partic-
ipants explained that the drought had significant immediate effects on agriculture, cattle rear-
ing, access to drinking water and, by extension, health and livelihoods. Households located at 
higher altitudes faced relatively more severe immediate drought effects compared to house-
holds at lower altitudes. The drought also had significant indirect effects on the patterns of 
daily life as a result of the particular coping and adaptation strategies that were deployed to 
deal with the drought impacts. The indirect drought effects will be outlined in chapter 5.3, 
while the present chapter will focus on the immediate drought effects, in other words the di-
rect effects from the drought induced water shortage. 

5.2.1 Shortage of irrigation water and subsequent decline in agricultural production 
In most interviews, research participants highlighted shortage of water for irrigation as the 
most significant drought impact on agriculture. This was the case for both rain fed fields (ba-
ri) and irrigated fields (khet), although the consequences were more severe for rain fed fields. 
Some farmers were forced to leave parts of or their whole fields uncultivated for 2–3 years; 
others tried to plant their fields, but were not able to irrigate their fields properly and as a re-
sult the production decreased or failed. Already in the first group interview farmers noted that 
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during the drought, ‘some people just left the land barren, while some cultivated vegetables, 
but it was not successful.’ Most of the interviews in Panchkhal reiterated this description of 
the drought consequences. Members of a local Women’s Group elaborated on the situation: 

Many people could not plant their fields; those who tried anyway did not have any water and the plants 
died. The production decreased and there were losses. There were increased investments in agriculture 
but less income and profit. Panchkhal is known for potatoes, and we could not plant potatoes all the sea-
son since we could only give water once and then we had to take them out. 

Women’s group member, group interview 

The shortage of irrigation water in turn led to a considerable decline in agricultural produc-
tion. According to an owner of a local AgroVet store,15 ‘[t]here were no means of irrigation. 
And without water and irrigation, we cannot expect production from the farm.’ Similarly, a 
local politician noted that ‘[t]he production from agriculture decreased tremendously. It was 
severely affected.’ Some research participants reported that the agricultural production was 
cut in half as a result of the drought; another farmer estimated the decrease in production to be 
as much as 90%. 

5.2.2 New plant diseases and pests and an increased pesticide use 
Both farmers and owners of local AgroVet stores reported that they found new plant diseases 
and pests on their crops during the drought. For example, farmers reported that crops were 
attacked by worms and insects, that the leaves of plants turned yellow and that dark spots 
were seen on the rice crops. In one group interview, farmers summarized the situation: 

During the time of drought, it [the agricultural production] was almost nothing. In plants and crops there 
were insects, mainly green and white insects, and the plants were not growing straight. The plants were 
growing unusually and the roots of the plants also decayed time and again. All of this because of the 
drought. 

Farmer, group interview 

While no new kinds of pesticides were reported to be introduced to deal with drought-related 
pests and diseases, farmers were forced to increase their pesticide use. One AgroVet owner 
reported that ‘[w]hen there is drought, we definitely observe various new kinds of diseases in 
the plants.’ 

5.2.3 Shortage of water for cattle 
Research participants reported that the drought affected the rearing of cattle in several ways. 
The water shortages during the drought led to lack of both drinking water and washing water 
for cattle. Farmers reported that they were forced to give polluted water to their cattle, which 
made them ill: 

We also even used the polluted water and dirty stagnant water to feed the animals in that situation, due to 
which the symptoms of disease are now being seen on the animals ... . 

Farmer, group interview 

There was also scarcity of grass to feed the cattle, although reports on the severity of the fod-
der shortage varies. One research participant noted that ‘[t]here was no water, no grass be-
cause of water scarcity, nothing to feed them [the cattle] so it was not good’ while another 

                                                
15 An AgroVet store is a store that sells agricultural supplies, for example seed, fertilizer and pesticides. 
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interviewee remarked that ‘[t]here was no problem for grazing the animals because although 
there was drought, it was not so much that the even grass did not grow’. As a result of the 
water shortages in particular, farmers were forced to reduce their number of cattle. According 
to the managers of the local dairy, milk production decreased by 40% during the drought as 
people left the business of cattle raising. Since the income from milk decreased, this also af-
fected local livelihoods. 

5.2.4 Shortage of water for household purposes 
Insufficient amounts of drinking water for domestic use was a problem for inhabitants of 
Panchkhal during the drought. Households had to make do with less water, of poorer quality. 
As a result, people were not able to maintain their personal hygiene. The amount of drinking 
water that a household would have to make do with decreased with about one third. One re-
search participant noted: 

During the drought it is difficult; we have to limit the water up to four gagri16 at that time. So during the 
time of the drought we had to stay in long lines and had to fight with each other for water from the tap or 
the underground well. Now there is more water than before, so nowadays, we use around six gagris of 
water daily as per our need. 

Panchkhal resident (non-farmer), individual interview 

There were also water shortages at schools and the water that was available was considered to 
be unhealthy. As a result, school kids would bring their own water to school. 

5.2.5 Differentiated impacts of immediate drought effects 
Households located at higher altitudes, dependent on predominantly rainfed (bari) fields, gen-
erally faced tougher drought effects than households at lower altitudes with irrigated (khet) 
lands. At lower altitudes, households could access the little water that was left in the river; 
when the river dried up completely they would dig ponds in the riverbed and use that water to 
irrigate parts of their fields (see ch. 5.3.3 below). Households located higher up on the hills 
were completely dependent on rainwater and could not access water in the same way. Two 
research participants, both living at higher altitudes, explained: 

Last time when the drought occurred, my field is in the height so I got more affected by the drought that 
those who have fields in the lower part. Everyone was definitely affected but some got more and some 
got less affected.  

Farmer, group  interview 

We are in the hill area and when there is drought to bring even drinking water from the river also be-
comes impossible. 

Farmer’s group member, group interview 

5.2.6 Impacts on livelihoods and wider society 
The decrease in agricultural production influenced both market-oriented agriculture and sub-
sistence farming; this affected the livelihoods of farmers. Research participants estimated that 
around a quarter of the farmers did not plant rice during the drought and reported that the food 
grains that were grown for subsistence did no longer last the whole year. Farmers had to buy 
                                                
16 A gagri is a traditional vessel used to fetch, transport and store water in Nepal. It holds roughly 15 litres of 
water. 
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imported food during parts of the year; some farmers also reported being hungry. Income 
from sale of agricultural produce, especially vegetables, declined significantly. 

The situation was like that ... for instance the one who used to have enough grains and food production 
for one whole year, later, during the drought, had to buy them for half of the year. It is all because of the 
low production. The produced rice was not even enough for one year. The production met the need only 
for half year, the other six months they had to buy. 

Farmer, individual interview 

Since agriculture and cattle rearing are the two main sources of income in Panchkhal, this had 
serious consequences for the overall economy. For example, a principal at a local school ex-
plained that some farmers were not able to pay school fees in time, which in turn affected the 
school’s ability to pay its teachers: 

The students did not pay the school fee on time, and when they do not pay on time it becomes difficult to 
pay for the teachers also. [...] Because the students did not pay on time, we could not give salary to the 
teachers and for that purpose we took [a] loan. 

School principal, individual interview 

5.3 Coping and adaptation strategies 
Panchkhal residents deployed a number of coping and adaptation strategies to deal with the 
drought effects. Some of these strategies were at the level of the individual household, while 
others concerned parts of or the whole larger Panchkhal community. The strategies ranged 
from more immediate coping strategies, to investments to increase water supply, water con-
servation and local water management. Particular coping and adaptation strategies affected 
the daily life in the area, and both male and female research participants noted that women 
were generally more negatively affected than men. 

5.3.1 Daily trips to fetch water 
As the local water supply was diminished, people in Panchkhal resorted to walk and queue 
longer in order to fetch water. They also travelled to the Sunkoshi river to wash clothes and 
themselves. For example, when wells and other nearby sources of water dried out, people had 
to walk longer distances to fetch water by the natural springs. This trip would take 1–3 hours, 
and had to be done three times a day; additionally, they had to queue for several hours by the 
water source. 

Women had to go far away to fetch water. And to get one bucket of water, they had to be in queue the 
whole day. … [They had to walk] 2 to 3 kilometers. 1 to 2 hours walk. … Three times a day: morning, af-
ternoon and evening. 

Women’s group member, group interview 

We had to be in queue for a long time. It was a waste of time. We had to walk long distances for water. 
… There were lines of buckets all in a queue. 

(Male) farmer, group interview 

Research participants emphasized that this coping strategy had significant impacts on their 
daily lives and disturbed other household activities. While both males and females were to 
some degree affected by this coping strategy, since fetching water and other household tasks 
are traditionally performed by women, they were also affected the most when time and 
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distances to fetch water increased as a result of the drought. Female research participants 
explained that they would get up at two or four in the morning, and that some nights would be 
sleepless. Female students similarly highlighted that between fetching water, household 
chores and classes, there was not much time for doing homework or studying for exams. The 
principal of a local school noted that this affected their studies: 

They had to go to get water in times of studying. So it did affect very much. …They did not miss the class 
but the time for preparation and doing assignments was wasted. 

High school principal, individual interview 

5.3.2 Water conservation 
The farmers in Panchkhal attempted to conserve water in several ways. On the household 
level, water was reused and water meters were installed at some communal taps. Wells were 
locked and there would be time-tables for fetching water from them. Residents were also 
forced to use dirty water. In agriculture, drop irrigation was introduced in some fields and 
mulching, where the fields are covered with dry plants to decrease the rate of evapotranspira-
tion, was used. The use of irrigation water was monitored with irrigation meters. Although 
there were no significant changes in what crops were grown as a result of the drought, some 
households also experimented with water efficient crops and tree crops. However, these crops 
were generally not seen as commercially viable and farmers reported that there was not suffi-
cient water even for these crops. A research participant, from a farm at higher altitudes, noted 
that, ‘[i]f there is no water rainfall at all, then it is hard to grow even maize’. Another research 
participant from the same area elaborated: 

Well maize and millet were decreased very much in production. [It] does not need much water but once 
in six months there must be rain for good maize or millet production. Last time there was rain we could 
manage it but [the production] decreased up to 80–90 percent.  

Vegetable businessman, individual interview 

5.3.3 New ponds and wells 
To cope with shortage of irrigation waters, farmers with fields at lower altitudes first brought 
irrigation water from the Jhikhu khola river. When the river dried out completely, they col-
lected water in ponds dug in the riverbed and other low-lying areas. This water was pumped 
to the surrounding fields with electric or diesel powered pumps.  

When there was no water, people started to dig for wells in places they had never dug before. Dozers 
were used to dig for water and when a little amount of water was found, it was pumped and a little farm-
ing was done, [the water was] used for drinking purpose as well.  

Farmer and politician, individual interview 

This coping strategy was only available to households at lower altitudes and location hence 
affected both the availability and the viability of certain coping-strategies. While some house-
holds were able to purchase water from households located by the river that had invested in 
ponds and pumps, this remained expensive. For households located higher up on hill-sides, 
this was not possible at all, and one research participant noted: ‘One way is to use the dozer to 
dig river holes, but that is also only for those who are near to the river, for others there are no 
other chances.’ It should however also be noted that the costs of digging and pumping water 
from ponds were significant even for the households located nearby the river. Since men are 
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traditionally more involved in farming work than women, they had the primary responsibility 
to dig irrigation ponds and to bring irrigation water to the fields. Both males and females were 
however occasionally involved in transporting irrigation water. 

New wells were dug during the drought to increase the water supply, but these wells quickly 
dried out. Research participants were more optimistic about deep tube wells (fig. 5.3.3), and 
there were significant ongoing investments in deep tube wells at multiple sites. A successful 
example is a deep tube well in Keragari, which provided 166 households with 60 liters of 
water per day; this water was for household use only and was not to be used for irrigation or 
bathing cattle. There was also ongoing deep tube well projects close to TinPiple, in one of the 
community forests and by the army barracks. While research participants regarded deep tube 
wells as a feasible strategy to increase water supply, they also noted that they may ultimately 
lead to a lower water table and that their long-term viability was therefore uncertain. 

However, the underground water also might dry up one day. It’s like taking out the juice from a lemon: 
once taken out, the used lemon can never produce same amount of juice. Probably some day, the water 
from [deep tube wells] will also be empty. 

Farmer, individual interview 

Figure 5.3.3. Deep tube well drilling in the Panchkhal Valley: (a) widened road to accommodate deep 
tube well machinery; (b, c and d) deep tube well drilling in progress at one of the deep tube well sites. 
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5.3.4 Rainwater harvesting 
Many initiatives for rainwater harvesting and storage were launched during the drought, most-
ly for household water and not irrigation. A research participant explained: ‘This water is not 
used in irrigation; only for drinking water, for cattle, and for washing. [The tanks are] not 
sufficient for all the things.’ Rainwater harvesting was regarded by the research participants 
as an option with high potential to secure the long-term water supply of the area. Rainwater 
harvesting tanks ranged from cement tanks with a 10 000 liter capacity (fig. 5.3.4b), to sim-
pler plastic-lined water storage ponds (fig. 5.3.4a). A larger rainwater harvesting dam for irri-
gation was also built (fig. 5.3.4c). This dam could supply 70–80 households with irrigation 
water for 2 ropani17 of land during droughts. 

Figure 5.3.4. Rainwater harvesting in Panchkhal: (a) a cement rainwater harvesting tank; (b) a plas-
tic-lined water storage pond; (c) rainwater harvesting dam for irrigation. 

5.3.5 Imports of food and water through market exchange 
Local and regional markets were widely used to cover for the food and water deficit during 
the drought. Water was brought by tankers from water sources 15–20 km away. Panchkhal 
residents also purchased food when their own harvests were no longer sufficient. A research 
participant explained: 

                                                
17 Ropani is a traditional land measurement unit used in the hill districts of Nepal; one ropani is equal to roughly 
500 m2. (M. C. Regmi, 1999) 
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During the drought, not even corn [maize?] could be farmed. Rice could not be even planted, we strug-
gled and took loans and bought the rice that came from Terai. … Other times, we had to buy only few 
amounts, we had our own productions but during the times of the drought we had buy everything as noth-
ing was productive.  

Farmer’s group member, group interview 

Some farmers also imported fodder and water for their livestock. A research participant re-
marked that ‘we had to buy water even for animals; the situation was such that we sold milk 
and bought water’. Although they still had to reduce the number of cattle significantly, access 
to markets was perceived to make this reduction smaller than it would otherwise have been. 

5.3.6 Other strategies and adaptation options 
As an attempt to increase the water supply in Panchkhal, a group of residents went together 
and bought a piece of land with a water source in a neighboring Village Development Com-
mittee. The aim was to pipe this water to Panchkhal, but this attempt ultimately proved un-
successful. A farmer with insight in the process explained: 

When you bought the land that has water sources the water had to be sent through pipes and the way of 
the pipe is through other’s land and those land owners wanted money to make their area pipeline. Other 
VDCs didn’t want to give their water. 

Farmer, group interview 

A water pipeline from the Indrawati river was also considered by research participants to have 
great potential in securing the long-term water supply in the area. There were however no 
ongoing projects relating to this water pipeline at the time of the fieldwork. 

5.4 The role of community organizations and social networks in coping 
and adaptation 

Community-based organizations – such as women’s groups, farmers’ groups, community for-
est users’ groups and credit and savings cooperatives – and social networks played an im-
portant, albeit limited, role in facilitating coping with the immediate drought effects. While no 
community-based organization, except for some quite recently formed water users’ groups, 
had as its main purpose to deal with water issues, all groups were in some way affected when 
the drought struck. Often both resources and labor was mobilized through the groups in vari-
ous water-related projects. 

5.4.1 Existing community-based organizations 
Members of the two interviewed farmers’ groups noted that they were not able to support the 
community in any significant way during the drought. They cited lack of resources and the 
fact that everyone was similarly affected by the drought as reasons for their inability to help. 
When asked what the group did to support farmers during the drought, members of a farmer’s 
group answered ‘[n]o nothing, we can’t make it rain, so nothing much.’ 

Representatives from the interviewed community forests users’ group (CFUG) noted that 
many of their activities related to water resources. During the drought, they continued looking 
after water resources and also helped with digging wells. There was also one ongoing deep-
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tube well construction in the community forest.18 Representatives from the CFUG also 
highlighted that the group served as a node for people to meet and discuss drought-related 
issues: 

All the consumers met in one place and discussed the issue and went to possible places where there was 
water sources and dug for water. … [W]e were all together to help each other, not trying to pour respon-
sibility upon other [people] but taking responsibility and moving together to solve the issue. 

CFUG representative, individual interview 

Members of one of the women’s groups reported that they were very active during the 
drought. The women’s group is a credit and savings cooperative and it also provides some 
other services to the community, such as weighing infants. During the drought, the group as-
sisted in digging wells and ponds and participated in building roads for the deep tube well 
machinery. To a certain extent, they also invested money in drought-related activities.  

It was possible to procure cheap fertilizer from the group and the group also had the facility of 
emergency loans for its members. Furthermore, concessions were made to members that were 
not able to save as much money as usual during the drought. As everyone was suffering from 
the same situation, members noted that they were not able to help each other that much during 
the drought. One member noted: ‘when there is no water at all what can we do about it.’ 

The women’s group was not currently involved in any projects to make Panchkhal more 
drought-proof in the future and cited lack of resources as the reason. To engage in more long-
term adaptation activities, they argued that they would need support from outside 
organizations. 

While many, if not most, research participants were members of a credit and savings 
cooperative, financial support from these organizations appears to have played a limited role 
in drought relief and adaptation projects. It was also noted that not everyone had access to this 
facility: ‘Only those who have savings in the banks or cooperative they can take the loans 
from there.’  

5.4.2 New organizations 
New community organizations were formed during the drought. The organizations dealt with 
management and maintenance of water sources, money collection and coordination of in-
vestments. In Keragari, a Water Users’ Group was formed around a deep tube well (see ch. 
5.3.3 above). The organization charged 120 rupees per month from each participating house-
hold, and the funds were used to cover the electricity bill and the salary for a guard, and for 
repairs when necessary. The surplus funds were saved for future investments in new water 
sources, in order to provide a reliable water supply to a larger proportion of the households in 
the area. The Water User’s Group also promoted water conservation. Furthermore, the Water 
User’s Group was engaged in dialogue with the municipality and district government to pro-
mote better management of a government water source that was shared with a neighboring 
community. 
                                                
18 I did however not get the opportunity to ask about the organization’s role in the construction of this well. 
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In TinPiple, a Water User’s Committee was formed in order to survey and develop new water 
sources. 145 households participated in the organization. First, they unsuccessfully attempted 
to pipe water from a water source in an adjoining VDC (see ch. 5.3.6 above). After that, they 
attempted to drill a deep tube well, based on reports on the successful well in Keragari. The 
Water User’s Committee raised money from each participating household to finance the deep 
tube well, and at the time of the fieldwork they were in contact with various NGOs in order to 
fund the water distribution system. When the distribution pipes were finished, they estimated 
that it would cost each household 300 rupees per month to get the water; the Water User’s 
Committee was therefore also considering to create communal taps in order to facilitate ac-
cess for poorer households. 

5.4.3 Social networks 
When asked about where they turn for support in times of difficulties (not only in drought 
related matters), most research participants in Panchkhal answered that they would turn to 
relatives. The ones that did not have relatives might turn to community organizations or 
banks. Research participants’ assessments were varied regarding the role of social networks, 
like friends, neighbors and family, in alleviating the most immediate drought effects. Some 
people noted that they were helping each other to a large extent at the time of the drought, 
with for example food, money, equipment and sharing water. One member of a farmer’s 
group observed: ‘We shared with each other if we needed anything. Those who need would 
take from other and those who had would give the needed one. We shared and helped each 
other.’ Farmers also got together in order to find new water sources and possible solutions to 
the drought problems. Other research participants answered that the support they got from 
social networks during drought was limited or non-existent. A key reason for this was that 
everyone was hit by the drought in similar ways, which meant that the capacity for support 
within the community was limited. Members of a women’s group remarked: 

Regarding the drought, we have not got such great help from anyone. The savings that we do are for our 
own selves. Every sister is suffering from drought and how can each other help when they have their own 
problem. 

Farmer’s group member, group interview 

5.4.4 Information flow and advice 
Farmers got advice on which crops to grow from several sources, including their neighbors 
and other farmers. Agricultural Technical Officers at the Agricultural Development Centre, 
local agricultural supply stores (AgroVets) and NGOs were also sources of advice. For advice 
on which pesticides and fertilizers to use, farmers turned to AgroVets and the Agricultural 
Development Centre. Some farmers also took part in training programs arranged by the De-
partment of Agriculture. 

Some farmers were however skeptical of the advice they got from the Agricultural Technical 
Officers. They revealed that they did not always follow the advice they got from the Agricul-
tural Technical Officers, when they considered this advice to be unrealistic (see, in particular, 
ch. 5.7.4 below). Panchkhal farmers also argued that the Technical Officers got their 
knowledge from studying, while their own knowledge was rooted in their own practical expe-
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rience.19 

There is no such culture of taking or giving an advice. But if necessary mostly in the Agricultural Firm or 
JTO [Agricultural Technical Officers] provides us some information. But the farmers are more experi-
enced than the JTOs, they got knowledge because they studied while the farmers learned with their own 
experiences. 

Farmer, group interview 

At least one local NGO, Love Green Nepal, also provided information and training programs 
on what and how to grow. Love Green Nepal run a nursery close to TinPiple where farmers 
can access different food, fiber and religious plants. 

5.4.5 Investments at the local level 
The members of the local community made significant investments in adaptation and water-
related infrastructure. They co-financed the cement tanks for rainwater harvesting that were 
supported by the Nepal Red Cross Society (see ch. 5.5.6 below), paid for the roads for the 
deep-drilling machinery (fig. 5.3.3a), and money was collected and invested in the rainwater 
dam for irrigation and in order to buy land with water sources in other VDCs. Panchkhal resi-
dents also made significant contributions of manual labor to many projects. While some in-
vestments were on the household level, other investments were on the community level, 
where money was collected from households for larger communal investments.  

5.5 Support from the government, NGOs and other ‘outside’ actors 
In addition to the local level discussed above, various ‘outside’ public, private and civic actors 
supported the community in Panchkhal during the drought. While some of these actors had 
field offices at the local level, they are considered to be ‘on the outside’ since they were or-
ganizationally seated or controlled resources from outside the geographical boundaries of the 
Panchkhal VDC. 

5.5.1 Support from the Village Development Committee (VDC) 
The local government, the Village Development Committee (VDC), invested in water infra-
structure and new water sources. To provide immediate relief, the VDC arranged for tankers 
to bring water from river sources further away. They also assisted in digging ponds in low-
lying areas and in the riverbed. The VDC invested in wells and water storage facilities, and 
approached other government agencies to finance a deep tube well. The VDC was also in the 
process of exploring funding opportunities for a water pipeline to Panchkhal. 

5.5.2 Support from the District Development Committee (DDC) 
The government at the district level is represented by the District Development Committee 
(DDC) for the Kavre district. According to research participants in Panchkhal, the DDC has 
supported some deep tube well projects in Panchkhal with 50% of the funding. They also fi-
nancially supported the construction of the large rainwater harvesting pond for irrigation.20 

                                                
19 It should be noted that the Agricultural Technical Officers were also practicing farmers themselves. 
20 I was however unable to confirm these reports with officials at the District Development Committee in 
Dhulikhel. 
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5.5.3 Support from the Agricultural Development Centre 
The Agricultural Development Centre is the local branch of the Department of Agriculture. 
The center focuses on technical support and acts as an intermediary between farmers and the 
Department of Agriculture district office. They collect requests from farmers on technologies 
and seeds, which they relay to the district office. They also survey the agricultural production 
in the region. 

During the drought, officials from the Agricultural Development Centre surveyed the farmers’ 
production losses and communicated the situation to government offices at higher scales. Ac-
cording to one Agricultural Technical Officer, the support that the community got as a result 
from this was negligible. The technician noted that the local office itself did not have the re-
sources nor the mandate to support local farmers in any significant way during the drought. 

[D]uring the drought we examined how much [production] loss there was. And then … we informed the 
office that in the particular season, the level of production must be up to certain level, but this time be-
cause of so and so reasons the farmers are not able to produce the required amounts. This report is sent to 
the government office, the Ministry and upper level administration. ... Other than that we cannot do any-
thing. […] [I]n the government there was only flow of information about it but the farmers never got any 
feedback. 

Agricultural Technical Officer, individual interview 

5.5.4 Support from the Department of Agriculture 
The district office of the Department of Agriculture is responsible for the distribution of dif-
ferent varieties of seed. During the drought, seed for water efficient crop were distributed to 
farmers living at higher altitudes with limited irrigation possibilities. The district office of the 
Department of Agriculture also subsidized plastic ponds for rainwater harvesting. 

Some farmers found the distributed seeds useful in relieving the drought impact, while others 
did not. For example, the wheat seeds that were distributed could not be cultivated in some 
places due to lack of water according to one research participant, while another research par-
ticipant said that the wheat seeds were helpful. The case was similar with vegetable and chili 
seeds, that also failed at some places but were helpful in others. Two research participants 
elaborated on the support from the Department of Agriculture: 

But after the season has gone the government said that now in the month of Bhadra, Asoj and Kartik, it is 
the time of wheat plantation in dry places; however we said that without water we cannot plant the wheat 
plantation. So, after that they took the initiative of providing the seeds of chili and other packages of veg-
etable. 

Agricultural Technical Officer, individual interview 

Then application to the government was given and the government also couldn’t give any big compensa-
tion. The government gave few different seeds to be cultivated. … The seeds for rainy seasons were use-
less. There were seeds for winter like seeds of wheat. They were useful. There were seeds of vegetables 
as well which were useful. The seeds needing little water were given. There was some kind of relief.  

Farmer and politician, individual interview 

Both farmers and local officials in Panchkhal were of the opinion that the support from the 
Department of Agriculture during the drought was insufficient. At the same time, they recog-
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nized that the capacity of the government to do something significant to relieve drought ef-
fects was limited. A local official noted: 

We won’t say that the government did not do anything, because we know that even the government has 
not got the proper resources to support the farmers. The government collected somehow some of the 
sources and provided facilities to the farmers that were hugely affected by the natural calamity. The gov-
ernment also could not provide the facilities immediately; it had no such standard to provide necessary 
sources and facilities. 

Agricultural Technical Officer, individual interview 

5.5.5 Support from the Agriculture Development Bank 
The government affiliated Agriculture Development Bank provides a government supported 
crop insurance scheme and loans to projects relating to water, for example irrigation. When 
farmers lost income due to the drought, some farmers could not pay off their interest or loans 
in time. The bank extended the time for the payments and occasionally gave concessions on 
the loans. It could not be established how widespread the usage of the insurance facility was 
in Panchkhal, and whether it was helpful to relieve the drought effects. 

5.5.6 The role of NGOs 
A number of non-governmental organizations were active in the Panchkhal area. Research 
participants most frequently referred to the Red Cross and Love Green Nepal, both of which 
were involved in various relief efforts during the drought. NGOs supported deep tube wells 
and rainwater harvesting programs and also provided trees for plantation and fodder grass for 
cattle.21 NGOs are also involved in awareness and educational activities, much of it related to 
organic agriculture. Yet, for the most part, research participants argued that support from 
NGOs during the drought was insignificant. 

Nepal Red Cross Society, on the initiative of their local chapter in Panchkhal, supported 
rainwater harvesting systems. In total, 56 cement tanks, each with a capacity of 10 000 liters, 
were built. The tanks cost NPR 72 000, 25% was invested by the local community, and the 
rest was covered by the Red Cross. 

Love Green Nepal is a national NGO with close financial and organizational ties to a Japanese 
mother organization. Initially formed to facilitate reforestation in deforested areas, they now 
run a number of programs in addition to tree distribution, including training programs related 
to agriculture. During the drought, Love Green Nepal conducted a plant distribution project. 
They also promoted reforestation, especially in high-lying areas, hoping that this would 
contribute to rise the water table. Furthermore, Love Green Nepal organized water imports 
and their national office contributed to a survey on the prospects for deep tube wells in 
Panchkhal. 

The ‘Fund Board’ was highlighted by research participants as an important source of funding 

                                                
21 I was unable to establish the scale or relative importance of these activities during the interviews. 
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for water-related projects.22 It supported two deep tube wells. The newly formed water user’s 
committee also (unsuccessfully) approached the ‘Fund Board’ to get co-financing when they 
bought land in the neighboring VDC. 

5.5.7 Support from an individual philanthropist 
Research participants frequently highlighted the support from one specific individual: a for-
eign national that had arranged and paid for the deep tube well in Keragari (see ch. 5.3.3 
above). He also supported the deep tube well in the community forest. The Water User’s 
Group in Keragari (see ch. 5.4.2 above), that manages the water from the deep tube well 
there, was formed on his initiative. 

5.5.8 Unequal access to support 
Research participants highlighted that access to support and benefits from the government and 
NGOs was unequal, and that some groups benefited more than others. Access to government 
resources was perceived to be dependent on how close you were to political power. People 
with ties to political leadership could get hold of resources, while people without such ties or 
did not know the political process were unable to get support. Members of a farmer’s group 
gave the following answer to the question whether they received (financial) support during 
the drought: 

There is help, but those who are close to political leaders, they take good advantage of that kind of help. 
We don’t know how to do politics and they eat all the money that is supposed to be for everyone. [So we] 
save and we use our own money. 

Farmer’s group member, group interview 

Similarly, in another group interview, a research participant noted that while there were many 
organizations active in the area, not everyone benefited from their projects: 

Not in all places, in all wards and in all areas. People who can convince get the benefits in their wards and 
other people who cannot speak up and are silent, they get nothing. 

Farmer, group interview 

5.6 Adaptation constraints and opportunities 
Research participants discussed a number of constraints and opportunities for coping and ad-
aptation to the drought. These included access to infrastructure, markets, knowledge, electrici-
ty, political stability, finances, and access to diverse livelihood opportunities. 

It has already been noted in chapters 5.2.5 and 5.3.3 that location in the valley affected both 
the severity of the drought impacts and the availability and viability of certain coping strate-
gies. Panchkhal’s general location with good access to roads enabled import of food and wa-
ter at the time of the drought, and facilitated coping strategies based on mobility.  

Farmers often mentioned the importance of access to technology, skills and knowledge as 

                                                
22 They refer to the Rural Water Supply and Sanitation Fund Development Board, which is a semi-government 
body that aims to mobilize organizations in the non-governmental and private sector to assist local communities 
in implementing water supply and sanitation projects. 
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important for the future development of the area, and many mentioned that they had good 
access to training programs through the local and district offices of the Department of Agri-
culture. Panchkhal was also regarded to have good access to services, for example health and 
finance. Subsidized crop insurance was available through the Agricultural Development 
Bank. This may alleviate the impact of failed crops during droughts, but participation in the 
crop insurance scheme appeared to be limited. 

A significant constraining factor for coping with the drought was lack of electricity. At the 
time of the fieldwork, Nepal was suffering from a serious electricity shortage, and electricity 
was switched off by the electricity authority for 10–16 hours per day. This made it impossible 
for households at higher altitudes to use electric pumps to pump water from the river or ponds 
to their fields when rain failed. The electricity shortage also led to delays in bringing water 
from two otherwise completed deep tube wells to the community. 

Lack of political stability was also mentioned as a constraining factor. This was perceived to 
undermine long-term planning and the possibility to secure funding for larger projects. Farm-
ers also mentioned that possible government support could disappear in the pockets of corrupt 
middlemen before they even knew about the plans. 

The almost complete dependence on two drought vulnerable sectors, agriculture and animal 
husbandry, at household as well as community level, was a significant constraining factor for 
local coping and adaptation. Research participants noted that most people in Panchkhal did 
not have access to sources of livelihood outside of farming; even in those cases farming was 
still an important source of livelihood. This meant that households had few or none alternative 
income sources to turn to when these sectors failed. At a community level, this also also un-
dermined the ability for households within the community to help each other. 

Lack of money and other resources was considered to constrain efforts to make area more 
drought resilient in the long term. Research participants reported that they were dependent on 
financial support from sources outside the community to do their investments, and that this 
support was often lacking. 

5.7 Policy, agriculture and vulnerability 
Research participants often discussed government policy and various policy instruments. This 
chapter outlines the overarching objectives and goals of Nepal’s agricultural and climate poli-
cies as they are represented in policy documents and how these policies were interpreted and 
received by both farmers in Panchkhal and line agency representatives at different governance 
scales. The chapter will focus on agricultural policies, since the implementation of the climate 
policy had not yet started at the time of the fieldwork. 

5.7.1 Policy aims and goals as represented in the policy documents 
The planning documents of the Nepal Government (eg. The Tenth Plan 2002–2007 (National 
Planning Commission, 2002) and the Three Year Interim Plan 2007–2009 (National Planning 
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Commission, 2007)) clearly state the overreaching goal of Nepal’s policy and development 
efforts as to ‘bring about a remarkable and sustainable reduction in the poverty level.’ (Na-
tional Planning Commission, 2002) The Tenth Plan states that ‘[l]ow production and produc-
tivity are the root problems in the agriculture sector.’ (National Planning Commission, 2002) 
While Nepal appears to be self-sufficient in food production at the aggregate level, it is ob-
served that 55 districts still have a deficit in food. The problem is considered to be more se-
vere in hilly areas due to difficulties in transportation and ‘uncompetitive markets’. (National 
Planning Commission, 2007, p. 142) It is also argued that ‘there is an urgent need to make the 
agricultural production system further commercial and competitive’ (National Planning 
Commission, 2007, p. 141) The main problems in the agricultural sector are understood to be 
inadequate and inefficient technical infrastructure; insufficient supply of basic agricultural 
inputs such as improved seeds, chemical fertilizer and improved animal breeds; and the lack 
of appropriate markets and correct prices for farmers. (National Planning Commission, 2007, 
p. 143) The negative effects of intensive pesticide use is also highlighted in the Three Year 
Interim Plan: ‘[g]rowing dependency on pesticides and their haphazard and inappropriate use, 
have caused negative effects on environment and human health.’ (National Planning Commis-
sion, 2007, p. 142) The main goals and strategies proposed in the overall development plans 
relate to increasing the availability of inputs, improving the dissemination and use of available 
agricultural technologies, and the development of new agricultural technologies where appro-
priate. Another key policy goal is to commercialize and diversify agriculture and to promote 
cooperatives and contract farming. 

The National Agricultural Policy (Government of Nepal, 2004) highlights ‘sustainable agri-
cultural development’ to a competitive farming system as a means of achieving the goal of 
poverty reduction. The three objectives of the National Agricultural Policy are hence to (i) 
increase agricultural productivity, (ii) to develop a commercial and competitive farming sys-
tem, and (iii) preserve the environment and natural resources. In order to achieve these three 
overarching objectives, the policy stresses the importance of developing and ensuring the ef-
ficient utilization of infrastructure such as irrigation, roads, electricity and appropriate agricul-
tural technologies. The policy also emphasizes the need to guarantee the supply and encour-
age the use of inputs such as improved livestock, chemical fertilizer and high-breed seeds. To 
enable commercial farming, the policy highlights the need to develop pockets of high-value 
agricultural products along main roads, and to encourage the involvement of private sector 
actors in the operation of farms. The policy suggests the encouragement of organic farming 
and measures to minimize the negative impact from agrochemicals in order to to meet the 
goal to preserve the environment and natural resources. The National Agricultural Policy 
from 2004 does not refer to adaptation or climate change.23 

Nepal’s position on climate change is governed through the National Climate Change Policy 
(Government of Nepal, 2011) and adaptation priorities are outlined in the National Adaptation 
Programme of Action (NAPA) (Ministry of Environment, 2010). The National Climate 

                                                
23 Interviews at the Ministry of Agriculture revealed that a new agricultural policy was under development, 
which would take climate change into account. 
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Change Policy recognizes that climate change has direct and indirect impacts on water securi-
ty and agriculture. The National Adaptation Programme of Action identified prioritized adap-
tation actions that were clustered into nine combined project profiles. The first two project 
profiles deal specifically with agriculture, namely ‘promoting community-based adaptation 
through integrated management of agriculture, water, forest and biodiversity sector’ and the 
second ‘building and enhancing adaptive capacity of vulnerable communities through im-
proved system and access to service related to agricultural development’ (Ministry of Envi-
ronment, 2010). The NAPA is complemented with Local Adaptation Plans of Action 
(LAPAs) that are to be developed with local participation and to be sensitive of the local so-
cial, economic and environmental context where adaptation is supposed to take place (Gov-
ernment of Nepal, 2011). At the time of the fieldwork, work on the LAPA for the area cover-
ing the Panchkhal VDC was not yet initiated. 

5.7.2 Interpretation of policy aims at national, regional and local scales 
At the national level, interviews at the national office of the Ministry of Agriculture in Kath-
mandu confirmed the policy aims of the agricultural policy documents. Officials noted that 
the overarching aims of Nepal’s agricultural policy was increased food production. The Min-
istry also tried to promote a transition from subsistence farming to commercial agriculture. 
This is in line with the stated goal in policy documents, of using agriculture as a vehicle for 
poverty reduction. The officials also observed that there were policy aims related to the con-
servation of agricultural biodiversity, promotion of sustainable agriculture and pesticide man-
agement. 

At the regional level, officials at the Kavre District Development Committee (DDC) and the 
regional office of the Department of Agriculture, both situated in Dhulikhel, confirmed that 
the long-term goals of the regional level also was poverty reduction. The Kavre district office 
of the Department of Agriculture performed extension jobs such as distribution of improved 
seed and executed agricultural development programs. The main aims at the regional level 
were to increase agricultural production, promote food sufficiency in districts and to make 
farmers self-sufficient. As the Kavre district was already food sufficient, the focus was to 
promote commercial agriculture and make it more competitive. The interviewed officials not-
ed that the district office of the Department of Agriculture did not have any direct activities 
dealing with drought or climate change. It was however part in implementing the Integrated 
Waste Management Programme (IWMP) which aimed to reduce pesticide use. It was ob-
served that the Kavre district has the highest level of pesticide use in Nepal, and that they ex-
perienced difficulties in convincing many farmers to reduce their pesticide use. 

The local level is here represented by the Panchkhal Village Development Committee (VDC) 
and the local Agriculture Service Centre. The Agriculture Service Centre works with exten-
sion of agricultural services. The perceived aim of the agricultural service is to deliver ser-
vices and advice according to the instructions from the district and regional offices. However, 
they also perform inventories of needs and requests from farmers at the local level and relay 
these to the district level which then decide on the budget and the specific directions for the 
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centre. The Village Development Committee (VDC) is mainly concerned with the local plan-
ning process. The plans and requests for funding are presented to the DDC.  

5.7.3 Policy instruments used 
Since no policy programs relating to climate change were active at the time of the fieldwork, 
this section will only discuss policy instruments relating to policy goals on agriculture. In line 
with the discussion on policy implementation in chapter 2.3.6 above, the policy instruments 
are here divided into three broad categories: regulation, market mechanisms and education.  

There were several regulations that controlled the use, production, distribution and trade of 
pesticides. A pesticide inspector in each district could confiscate material and take legal ac-
tion if he or she found pesticide use that was outside of the provisions of the rules. The in-
spectors also evaluated projects. Officials at the regional office of the Department of Agricul-
ture noted that the inspector monitored the market for agricultural chemicals, but that moni-
toring was difficult at the level of the farmer’s fields. For instance, they have observed that 
farmers bypass the inspections by applying the fertilizer and pesticides after the technicians 
from the Agriculture Service Centre have finished their examination of the fields. 

Market mechanisms were used to encourage certain agricultural practices through subsidized 
seeds and input. Programs were often implemented through farmer’s groups, who got access 
to subsidized inputs and other facilities. The main function of the Department of Agriculture 
district offices was to pursue extension activities, such as seed distribution, training, subsidies, 
informal help to farmers and demonstration kits of new seed varieties. At higher altitudes, 
with little irrigation possibilities, the Department of Agriculture provided seeds for less water 
dependent crops such as maize and millet. The district office of the Department of Agriculture 
did not use any economic incentives in order to reduce pesticide use, but supported an organic 
outlet in Dhulikhel which paid farmers fifty percent more than the wholesale market rate. The 
aim of the outlet was to provide farmers with an economically viable alternative to conven-
tional farming. The outlet was however targeted towards other areas than Panchkhal and was 
therefore not used by the Panchkhal farmers. 

Information was the most prominently employed policy instrument in Panchkhal, used by 
national, regional and local government actors. There were various information efforts relat-
ing to both agriculture and climate change awareness. At the national level, the Department of 
Agriculture used a wide array of information tools to raise awareness about integrated pesti-
cide management, including an information system on their webpage, posters, radio and tele-
vision programs, pamphlets and cultural shows. At the regional level, the Department of Ag-
riculture produced information boards and arranged awareness programs in schools. The De-
partment of Agriculture also conducted farmers’ field schools on Integrated Pesticide Man-
agement. At the local level, the VDC tried to raise awareness about deforestation and also 
conducted awareness programs relating to pollution and health through schools, students and 
the health sector. 
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Figure 5.7.3. Information boards in Panchkhal VDC (TinPiple and Tamaghat) on responsible pesti-
cide use. 

5.7.4 Local attitudes towards policies 
Research participants insisted that farmers in Panchkhal were generally very aware of both 
the risks connected to intensive use of agricultural chemicals and the guidelines regarding 
their use. Some farmers had also participated in training programs on organic agriculture and 
integrated pesticide management. As was observed in chapters 5.1.2 and 5.1.6, farmers re-
garded these guidelines as unrealistic and asserted that they had no option but to keep using 
high amounts of agricultural chemicals. We have also seen that some farmers disregarded the 
knowledge of the agricultural technical officers as merely academic, while they themselves 
had learnt by working on the fields. The dependence on pesticides was a consistent theme in 
the interviews, and the following two quotes illustrate the sentiment: 

So many droughts occurred but the government could not do anything at all. In this area, there are [Agri-
cultural Technical Officers] for each VDC, but there is nothing provided by the government. Here, the ag-
ricultural production does not ask permission from the agricultural advisers. In 1 ropani of land, 15 kg of 
chemical fertilizer is recommended but we apply 60 kg. … With the recommended dose, we could only 
produce 15 packs of vegetables but with our dose we can produce 35 packs. We use the maximum 
amount of fertilizers and the production is also maximum. That is why cancer has mostly been seen here.  

Farmer, group interview 

Nothing much has been done to cope with these kinds of problems. Some kinds of training and awareness 
programs were organized and given for organic production but not much interest has been shown from 
the people as it will reduce the production by almost 80%, ultimately decreasing the sales volume. Hence, 
the pesticides and chemical fertilizers are preferred to use for production. 

Farmer, group interview 
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6 ANALYSIS AND DISCUSSION 

The preceding section aimed to provide a ‘thick’ description of the main effects from globali-
zation and drought in Panchkhal, the main coping and adaptation strategies deployed as well 
as the role of policy, local institutions and social networks in supporting or undermining cop-
ing and adaptation. These results will now be discussed in the light of theory and previous 
research. This will lead to the conclusions from this thesis.  

This section has five chapters. First, the interaction between modernized agriculture and 
climate change adaptation will be discussed from the perspective of the ‘double exposure’ 
framework (ch. 6.1). Areas where modernized and market oriented agriculture may support or 
undermine adaptation are explored, which leads into a discussion of whether current 
(agricultural and climate) policies support or undermine local adaptation in the Panchkhal 
VDC (ch. 6.2). Thirdly, the role of local institutions and social networks in supporting or 
undermining adaptation will be discussed (ch. 6.3). This is followed by a discussion of the 
utilized or proposed coping and adaptation strategies, and opportunities for and limits to local 
adaptation (ch. 6.4). Finally, the main conclusions of this thesis are summed up (ch. 6.5). 

6.1 Double exposure: the interplay of drought and modern agriculture 
Leichenko and O’Brien’s (2008) ‘double exposure’ framework was introduced in chapter 2.2. 
In summary, the framework attempts to capture interconnections between global environmen-
tal change and globalization, which may lead both to exacerbated vulnerabilities and also cre-
ate new opportunities for adaptation. The empirical material that was presented in section 5 
reveals several areas were globalization (as manifested by intensified and market-oriented 
agriculture) and climate change (represented by drought) interact and create a situation of 
‘double exposure’ for farmers in Panchkhal. This chapter outlines linkages, synergies and 
feedbacks between the commercialization of agriculture and water scarcity in the Panchkhal 
VDC. 

We can postulate several ways in which commercial agriculture may interplay with climate 
change and adaptation efforts. Firstly, commercial agriculture may directly interplay with the 
local environment, and as a consequence, exacerbate or alleviate climate change effects. Sec-
ondly, it may support immediate coping and adaptation efforts and decrease long-term climate 
change vulnerability. Thirdly, commercial agriculture may undermine coping and adaptation 
and increase a community’s long-term climate change vulnerability. The results from this 
study, as well as results from previous studies in the area (eg. A. Dixit et al., 2009; ICIMOD, 
2007; Merz et al., 2003; S. Brown & Shrestha, 2000; Pujara & Khanal, 2002; Atreya 2005, 
2007, 2008; see also ch. 3.5 above), suggest interactions between commercial agriculture and 
climate change in all three categories. These interactions will be discussed below. 

6.1.1 Commercial agriculture and water scarcity: Local drivers of environmental change 
In chapter 2.1, it was noted that environmental change (in the case of this thesis, drought) is 
driven by a number of different social pressures that operate at global, regional and local 
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scales. In addition to changed river flows and weather patterns that may be attributable to 
global climate change (Kulkarni et al., 2013; Mittal et al., 2014), there are social drivers such 
as population growth, land-use change, and changes in agricultural practices (Merz et al., 
2003). In chapter 5.1, we saw that Panchkhal farmers observed that changes in agricultural 
practices has led to significant environmental change in the Panchkhal valley. Many of these 
changes are connected to the modernization and commercialization of the agricultural system, 
while others relate to environmental conservation efforts. 

Management and improvement of local forests was a key concern for both community organ-
izations such as Community Forests User’s Groups (CFUGs) and NGOs such as Love Green 
Nepal. Research participants noted that forest cover in the Panchkhal VDC has increased dur-
ing the last decades (see ch. 5.1.7). Furthermore, previous accounts of agro-environmental 
change in the Panchkhal valley note that when water efficient crops such as millet, which 
were grown on marginal lands, were no longer considered economically viable, trees were 
planted on these lands instead (Ives, 2006, p. 214). Hence, the transformation to market-
oriented agriculture, combined with forest management efforts from community organizations 
and NGOs, may have facilitated (re)forestation of marginal lands. Research participants per-
ceived that improved forest cover has led to improvements of the local environment (see ch. 
5.1.7). As a consequence, commercialization agriculture may have contributed to land-use 
change that has improved the local environment.24 

On the other hand, the commercialization and associated modernization of agriculture have 
also had significant negative impacts on the local environment. The intensification of agricul-
ture may, in fact, itself be a significant driver of water scarcity. While farmers reported that 
hybrid seeds were more water efficient than local varieties, the main advantage of hybrid seed 
was that they grow faster and therefore allowed for an additional crop per year (see ch. 5.1.5). 
This intensification of agriculture might have resulted in a higher overall water usage from 
agriculture in Panchkhal. This resonates with previous research that attributes the perceived 
water shortage in the Jhikhu Khola basin to increased water consumption rather than de-
creased supply (ICIMOD, 2007 see also ch. 3.5). As a consequence, while climate change is 
projected to contribute to significant water problems in the Himalayan region (Rockström et 
al., 2014; Kulkarni et al., 2013; Varis, Kummu, & Salmivaara, 2012; see also ch. 3.2), in-
creased water demand may also be an important factor contributing to water shortages in the 
particular case of Panchkhal VDC. 

Similarly, we have seen that research participants were concerned that the intensive pesticide 
and chemical fertilizer use had harmful effects on biodiversity and soil fertility (see ch. 5.1.3). 
They noted that certain animal species were not seen as often any longer, that plant diseases 
were developing resistance to pesticides and that soil fertility was declining due the high ap-
plication rates of chemical fertilizer. This indicates that key ecosystem services, such as pest 

                                                
24 This discussion is based on the research participants’ perception of the local environment in Panchkhal. In 
order to establish the actual state of the local environment, this would need to be complemented with, for exam-
ple, a soil quality study. This was however outside the scope of the present study. 
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control, are undermined due to intensified agricultural methods. The farmers’ concern about 
declining soil fertility is furthermore in line with studies that highlight that common ammo-
nia-based fertilizer may lead to soil acidification (Matson et al., 1997); the risk of soil acidifi-
cation due to intensive application of chemical fertilizer (such as urea) has also previously 
been emphasized for the Panchkhal area (S. Brown & Shrestha, 2000). 

This deterioration of the local environment, including declining soil quality and erosion of 
key ecosystem services, may undermine the resilience of the whole agro-ecological system. 
Agriculture is highly dependent on ecosystem services, such as regulation of climate, disease 
and water (Millennium Ecosystem Assessment, 2005). Furthermore, as Rockström et al. 
(2009) highlight, deterioration of ecosystems may increase the system’s vulnerability to other 
risks (see ch. 2.1). As a consequence, the degradation of the local environment in Panchkhal 
may increase its susceptibility towards global climate change effects, for example drought. 

6.1.2 How intensified agriculture may support adaptation and reduce vulnerability 
The ‘double exposure’ framework (ch. 2.2), proposes that some globalization outcomes may 
support adaptation and reduce climate change vulnerability. The results from this study point 
toward several areas where globalization, manifested by the transformation to an intensified 
and market-oriented agricultural system, may have reduced vulnerability and supported cli-
mate change adaptation in the Panchkhal VDC.  

The results indicate that the switch to commercial agriculture has increased the income and 
general level of material welfare among Panchkhal farmers (ch. 5.1.1). This is in line with 
Brown & Kennedy’s (2005) study in the same area, which suggested that cash cropping may 
alleviate rural poverty. Both empirical research and theory suggests that increased material 
wellbeing reduces the overall vulnerability of a community, especially in resource-poor set-
tings (Olsson et al., 2014; Oppenheimer et al., 2014; A. Dixit et al., 2009; see also ch. 2.2.2). 
Indeed, Eriksson et al. (2009) underline the high levels of poverty in the Himalayan region 
and emphasize that, while poverty alleviation has central intrinsic importance, it is also in-
strumental in order to facilitate climate change adaptation. The income and increased material 
welfare, which the introduction of commercial agriculture in Panchkhal has led to, can there-
fore be regarded as a factor that decreases the vulnerability of Panchkhal farmers. Income 
from commercial agriculture may both facilitate direct coping and adaptation actions, and 
increase the longer term adaptive capacity. For example, farmers suggested that the increased 
income from commercial agriculture facilitated more resources for education (ch. 5.1.1), a 
factor that is considered to increase adaptive capacity (Oppenheimer et al., 2014; Noble et al., 
2014; see also ch. 2.2.2). 

The results suggest that commercial agriculture extended the range of available coping and 
adaptation options. Market exchange was a significant coping strategy in Panchkhal when 
agricultural output was decimated as a result of the drought (see ch. 5.3.5). Farmers obtained 
food, fodder and drinking water from the market when their own supplies ran out. These cop-
ing strategies were dependent on (saved) income from vegetable farming, as well as access to 
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market infrastructure such as roads and shops. This resonates with previous research that 
highlights access to roads, transportation, markets and monetary income as key enablers of 
local adaptation in Nepal and South Asia (A. Dixit et al., 2009; Moench & Dixit, 2007). It is 
important to remember, however that the Panchkhal VDC is unusually centrally located, both 
relatively close to the capital Kathmandu and on the main road to China. A study on local 
climate change adaptation in the more remote Jumla region in Nepal found that importing 
food as a coping strategy, while necessary, was very expensive due to high transportation 
costs (Gentle & Maraseni, 2012; see also ch. 3.3.2 above). Hence, the availability and viabil-
ity of coping and adaptation strategies based on market exchange vary considerably, both 
within Nepal and the larger Himalayan region. 

Income diversification and migration is identified as an important enabler of local adaptation 
(Moench & Dixit, 2007; see also ch. 2.2.5). The central location, mature markets and devel-
oped infrastructure in Panchkhal might facilitate both migration and diversification of liveli-
hoods. With few exceptions, however, farmers stressed that they were more or less complete-
ly dependent on agriculture and cattle for their livelihoods. While research participants noted 
that some households had one or several family members that worked outside the agricultural 
sector (both within the Panchkhal VDC and outside), this was not mentioned as a resource for 
coping and adaptation during the drought. On the contrary, the dependence on agriculture and 
cattle for livelihoods was regularly highlighted by farmers as a significant adaptation con-
straint. This contrasts with previous research on livelihoods and climate change coping and 
adaptation, which often gives prominence to the role of labor migration as a coping and adap-
tation strategy (cf. A. Dixit et al., 2009; Gentle & Maraseni, 2012; Manandhar et al., 2010). A 
rigorous mapping of livelihoods for the Panchkhal VDC was however beyond the scope of 
this study, and the quantitative importance of migration and livelihood diversification may 
therefore be underestimated. 

Drought resistant or water efficient crops may also facilitate adaptation (Porter et al., 2014). 
Hybrid seeds, which were introduced along with other modern agricultural technologies, were 
reported to be more water efficient than local seed varieties. This appears to have played a 
marginal role in relieving the drought effects, as farmers were still dependent on food imports 
when crops failed.25 Another proposed adaptation option is water efficient (and high value) 
cash crops (A. Dixit et al., 2009). This was not considered an option in Panchkhal, since tree 
crops and other water efficient crops were not regarded to be commercially viable (ch. 5.3.2). 
However, since high-value cash crops were promoted by various NGOs and community or-
ganizations (see ch. 5.5.6), this segment may be developed in the future. 

6.1.3 How intensified agriculture may undermine adaptation and increase vulnerability 
While modernized and market-oriented agriculture may have enabled certain adaptation strat-
egies and reduced vulnerability through increased incomes, the results also point to situations 
where commercial agriculture increased drought vulnerability and undermined adaptation.  

                                                
25 Hybrid seeds furthermore introduced other vulnerabilities that will be discussed below. 
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First of all, commercial agriculture is water intensive and, as was suggested in chapter 6.1.1, 
modernized agricultural technologies may themselves be significant drivers of water scarcity. 
Since the commercial agricultural system in the Panchkhal VDC is dependent on large 
amounts of water to function, farmers reported that they could not conceive of any long-term 
adaptation options to a situation of relative water scarcity. While farmers proposed a number 
of measures that could make the agriculture more water efficient, such as mulching and drip 
irrigation, they all emphasized that the only long-term adaptation option would be to secure a 
reliable water supply (see ch. 5.3.3). Rainwater harvesting and a water pipeline were the two 
adaptation options that were most regularly proposed, and, of these options, the pipeline was 
considered the most promising alternative. As a consequence, the adaptability of the actual 
market-oriented vegetable farming system in Panchkhal to a condition with less water or a 
more unpredictable water supply appears to be limited. 

Another aspect of modernized agriculture that may increase climate change vulnerability is 
the use of hybrid seeds. While reported to be water efficient, hybrid seeds were also more 
sensitive to unreliable irrigation since they needed to be irrigated within a more narrow time 
window than local seed varieties (ch. 5.1.5). This indicates that hybrid seed crops, while 
growing faster and leading to higher agricultural outputs, may be more sensitive to unreliable 
precipitation than local varieties. Climate change projections for the Himalayan region point 
toward increased variations in the timing and intensity of precipitation (see ch. 3.2), and pre-
vious research has shown that observations by farmers in the region point toward changes in 
local precipitation patterns, which are largely confirmed by local weather station data (eg. 
Gentle & Maraseni, 2012; Manandhar et al., 2010; see also ch. 3.3.2). The increased sensitivi-
ty of hybrid seeds may hence increase the climate change vulnerability of the agricultural sys-
tem. Additionally, farmers interviewed in the present study considered hybrid seeds to be 
more sensitive to diseases than local seed varieties (ch. 5.1.5). Since there were also reports 
that the drought increased the pervasiveness of plant diseases and pests (ch. 5.2.2), this may 
further increase the climate change vulnerability of hybrid seed crops. 

Research participants also observed that agricultural chemicals had considerable negative 
effects on human and animal health (ch. 5.1.3). This is supported by previous research, which 
found considerable health effects from agricultural chemical use in the Panchkhal Valley 
(Atreya, 2008; see also ch. 3.5.2.). Vulnerability research highlights that poor health contrib-
utes to climate change vulnerability (Oppenheimer et al., 2014; see also ch. 2.2.2). As a con-
sequence, health problems due to intensive use of agricultural chemicals may lead to addi-
tional climate change vulnerability.  

The drought furthermore reinforced the negative effects of agricultural chemicals in several 
ways. Farmers increased their pesticide use during the drought as a result of new and more 
pervasive diseases and pests (ch. 5.2.2 above). Previous research has asserted that lack of wa-
ter for washing may exacerbate occupational exposure to pesticides (Eddleston et al., 2002; 
see also ch. 3.4.2.). While insufficient washing procedures after pesticide application during 
the drought was not explicitly suggested by research participants, farmers did report that they 
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were not able to maintain personal hygiene as a result of the drought induced water scarcity 
(see ch. 5.2.4 above). Shortage of water during the drought may hence have made it difficult 
for farmers to follow the established guidelines for proper pesticide usage that emphasize the 
importance of washing yourself after pesticides have been applied. Farmers also noted that 
they were forced to use polluted water during the drought, and argued that this led to negative 
health effects on both cattle and humans (ch. 5.2). This may have put farmers at greater risk to 
inadvertently consume pesticide residues. 

Interviews with farmers also indicated that the introduction of modern agriculture has in-
creased the uncertainty and unpredictability in agricultural planning. Farmers reported that the 
quality of hybrid seeds was unreliable, and that there was a wide circulation of fake seeds (ch. 
5.1.5). Panchkhal farmers also had difficulties in identifying the new plant diseases and pests 
that attacked their crops during the drought (ch. 5.2.2), which may have made it difficult to 
optimize pesticide usage. The increased sense of uncertainty and unpredictability indicates 
that traditional knowledge systems could be eroded as a result of the agricultural transfor-
mation. This may compound other drought vulnerabilities, and is significant because infor-
mation and knowledge, including indigenous knowledge, is proposed as an important part of 
adaptive capacity (Dasgupta et al. 2014; see also ch. 2.2.2). 

Finally, the results point to the fact that farmers in Panchkhal considered it difficult or even 
impossible to switch to more drought resistant or water efficient crops (such as millet or tree 
crops) since these crops were not considered to be commercially viable (ch. 5.3.2). Similarly, 
farmers highlighted that the main reason for not decreasing pesticide use or switching to or-
ganic agriculture was that this would decrease production and, as a result, their income. The 
combined results strongly suggest that Panchkhal farmers are ‘locked-in’ in a chemical inten-
sive agricultural system (cf. Wilson & Tisdell, 2001; see also ch. 3.4). This ‘lock-in’ effect 
constrains adaptation options, since switching to other crops or agricultural technologies be-
comes costly, at least in the short term. This situation was also compounded by drought ef-
fects, situating farmers in a position of ‘double exposure’. While local seeds could be stored, 
hybrid seeds ‘expired’ after one season. As the drought led to crop failures and income losses, 
farmers still had to make considerable economic investments in agricultural inputs (seed, fer-
tilizer and pesticides) for the next crop. 

6.1.4 Summarizing remarks on ‘double exposure’ 
The ‘double exposure’ framework suggests that globalization may result in both compounded 
vulnerabilities and increased, extended and diversified local agency and adaptive capacity in 
relation to climate change (Leichenko & O’Brien, 2008). This study highlights several areas 
where globalization, commercial agriculture and access to markets have increased and diver-
sified local adaptive capacity. However, the increased economic and material welfare that 
increased the adaptive capacity has been at the expense of the local environment and has also 
generated new social vulnerabilities. This may cancel out parts of the economic gains from 
the commercialization of agriculture, and undermine the long-term viability of the agriculture 
in Panchkhal. 
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6.2 The role of policy in supporting or undermining climate change adap-
tation 

The investigation of how intensified agriculture interacts with drought, vulnerability and ad-
aptation options, leads us to a discussion of how current policy relates to adaptation. This dis-
cussion will focus on how the overall policy goals for agriculture may interplay with climate 
change adaptation goals. First, the relationship between the policy goals for agriculture and 
climate change adaptation is assessed. Thereafter, the effectiveness of policy instruments in 
implementing the policy goal of responsible agrochemical use will be discussed. This leads us 
to a discussion on constraints to and opportunities for reducing agrochemical dependency 
from a systems perspective. 

6.2.1 The relationship between agricultural policy goals and climate change vulnerability 
The overall aim of Nepal’s agricultural policy is to increase production, develop markets and 
facilitate access to technical inputs (Government of Nepal, 2004; see also ch. 5.7). This aim 
was closely connected to the overarching goal of Nepal’s policy and development effort, 
which is to reduce poverty (National Planning Commission, 2007). In other words, modern-
ized, intensified and commercialized agriculture is understood to be a vehicle for poverty al-
leviation (cf. Whelpton, 2005; see also ch. 3.1). At the time of the fieldwork, Nepal’s agricul-
tural policy did not explicitly address climate change. It has been previously outlined that 
Panchkhal’s central location has facilitated a relatively rapid transformation from subsistence 
agriculture to commercial agriculture, which is presently relying heavily on agricultural tech-
nologies and technical inputs (see in particular Ives, 2006; S. Brown & Shrestha, 2000; see 
also ch. 3.5). According to farmers, output from agriculture is high as long as the water supply 
is sufficient, their production is economically competitive and their access to markets good 
overall (ch. 5.1.1). It follows, then, that the goals of Nepal’s agricultural policy appear to be 
achieved to a significant extent in the Panchkhal VDC. The situation in Panchkhal VDC can 
hence be used as a case study to assess, on a broader level, how the goals and instruments of 
Nepal’s agricultural policy may support or undermine climate change adaptation. 

The preceding chapter on ‘double exposure’ proposes aspects of commercial agriculture that 
support climate change coping and adaptation in the Panchkhal VDC (ch. 6.1.2). Increased 
income, access to markets and infrastructure was regarded to be most significant in contrib-
uting to adaptive capacity. This leads to the fairly unprovocative conclusion that reducing 
poverty, Nepal’s overarching policy goal as represented in the Three Year Interim Plan 2007–
2009 (National Planning Commission, 2007), also decreases climate change vulnerability and 
increases adaptive capacity. Research in other areas in Nepal suggests that communities with 
less developed infrastructure and market access are more vulnerable to immediate climate 
change effects than farmers in Panchkhal, since they do not in the same way have access to 
coping strategies based on market exchange (A. Dixit et al., 2009; Gentle & Maraseni, 2012; 
Manandhar et al., 2010). 

However, certain aspects of the agricultural system promoted by the agricultural policy also 
appear to undermine climate change coping and adaptation (ch. 6.1.3). For instance, hybrid 
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seeds had more narrow irrigation windows, were more sensitive to disease and were often of 
unpredictable quality. Pesticides led to negative health consequences and the uncertainty and 
unpredictability introduced by the drought was compounded by unpredictability of seeds and 
pesticides. 

Importantly, the benefits obtained in decreased vulnerability and increased adaptive capacity 
from the commercial agricultural system appear to result from the increased income and ac-
cess to markets that commercial farming has led to. The adaptability of the current agricultur-
al system itself, however, seems to be rather limited, and its drought vulnerability appears to 
be significant (ch 6.1.3). It may also lead to increased vulnerability in the long term. Moreo-
ver, water availability already puts a limit to the agricultural production in Panchkhal, even 
when climate change induced droughts or disrupted precipitation patterns are not part of the 
equation (Merz et al., 2003; see also ch. 3.5). The empirical data also suggests that ‘green 
revolution’ agriculture appears to be less drought resilient than the agricultural technologies 
that it replaced (ch. 5.1.5 and 6.1.3). Prolonged droughts and decreased water reliability may 
thus undermine the current ‘green revolution’ model of agriculture even further.  

Since the measures for achieving the policy goal of increasing agricultural output (ie. intensi-
fying agriculture) are currently based on a ‘green revolution’ agricultural model (Government 
of Nepal, 2004; see also ch. 5.7), the results suggest that this policy goal may undermine cli-
mate change adaptability. Climate change may moreover make it increasingly difficult to ob-
tain this goal with the proposed measures. As was discussed in chapter 6.1, drought vulnera-
bility only adds one more dimension to a larger concern about the long-term sustainability of 
high output and chemical intensive agriculture (eg. Matson et al., 1997). The example from 
Panchkhal, as well as previous research (eg. Wilson & Tisdell, 2001), highlights that current 
agricultural policies may lock farmers into an agricultural system that is both heavily depend-
ent on chemicals and appears to have high climate change vulnerability. Surplus from com-
mercial farming may facilitate coping strategies based on storage or market exchange during 
years with bad harvests. However, that still does not address the concern that environmental 
deterioration caused by chemical intensive agriculture may undermine the future productivity 
of the agro-ecological system (Matson et al., 1997; Tilman, 1998).  

Policy documents and interviews at all governance levels emphasized the negative health and 
environmental effects of pesticide dependency (ch. 5.7). At the (Kabre) district level, Inte-
grated Waste Management Programmes were conducted, and at the local level, Agricultural 
Technical Officers advised farmers to decrease agrochemical use. Decreasing or optimizing 
the use of agrochemicals may reduce the negative impact on biodiversity and surrounding 
ecosystems, which potentially makes the system less vulnerable than before (see ch. 6.1). Yet, 
this does still not address the predicament that the key constraint to intensifying agriculture 
appears to be available water.  

6.2.2 The effectiveness of policy instruments 
This chapter will discuss the effectiveness of policy instruments in achieving the goal to de-
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crease or optimize the use of pesticides and chemical fertilizer. This discussion is motivated 
from a climate change adaptation perspective, since we have seen that agrochemical use in-
terplays with climate change vulnerability and adaptability (ch. 6.1). Since it is also a case of 
policy implementation in a complex situation that involves several partly conflicting aims and 
values (see also ch. 6.2.3 below) in a system that appears to be ‘locked in’ to a certain devel-
opment trajectory this may also be relevant in understanding the dynamics of implementation 
of climate change policies, which are also dealing with situations of several conflicting values 
and path dependent systems. 

A multitude of policy instruments were utilized in order to implement the agricultural policy 
goals and market mechanisms, regulation as well as information (ch. 5.7.3; see also Dovers & 
Hezri, 2010) were represented. We saw in chapter 5.7.3 above that various regulations con-
trolled the use, production, distribution and trade of pesticides, and that pesticide inspectors in 
each district had the mandate to confiscate material and take legal action. Inspectors were 
monitoring markets and pesticide use at the level of farmer’s fields, but found that farmers 
often bypassed these inspections. This suggests that the portfolio of instruments in the regula-
tion category were not powerful enough to result in the desired change in agricultural prac-
tice. This resonates with studies on pesticide use on Sri Lanka, where weak enforcement is 
suggested by Wilson (2000) as a possible reason for high pesticide use. 

Policy instruments based on market mechanisms were mostly aimed at encouraging the use of 
modern agricultural technologies through subsidized seeds and other input. No economic in-
centives were used to decrease pesticide use. This is in line with the overall goal of Nepal’s 
agricultural policy, which is to increase agricultural output and develop market facilities 
(Government of Nepal, 2004; see also ch. 5.7). It is beyond the scope of this study to assess 
whether these policy instruments are relevant for agricultural development in other parts of 
Nepal. In Panchkhal, however, these incentives appear to encourage unsustainably high levels 
of agrochemical use, which may undermine sustainable agricultural practices in the long 
run.26 

Information and education were the most widely used policy instruments to encourage de-
creased agrochemical usage in Panchkhal (ch. 5.7.3). Information and education campaigns 
were utilized at all policy scales, on the national level as well as regionally and locally. How-
ever, research participants emphasized that farmers were already aware of the many adverse 
effects resulting from agrochemical use (ch. 5.7.4). In fact, it was the farmers themselves that 
directed this study toward the problem of intensive pesticide use in Panchkhal, and not the 
other way around. Farmers were also interested in organic agriculture, and even experimented 
with it for household purposes (ch. 5.1.6). Hence, lack of information or a poor understanding 
of the negative effects of agrochemicals does not explain why farmers did not reduce their 
pesticide use. As a consequence, the utility of information campaigns in promoting decreased 

                                                
26 The Panchkhal Valley appears to be an outlier in a Nepali context, since agricultural practices in most other 
areas in Nepal are not as modernized or market oriented as in Panchkhal. 
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pesticide use appears to be fairly limited in the case of Panchkhal. 27 At the very least, infor-
mation and education alone are not sufficient in attaining the desired changes in behavior and 
practices. This, again, resonates with results from studies conducted on Sri Lanka, where van 
der Hoek et al. (1998) highlighted that information campaigns appear to be inefficient in pro-
moting safe pesticide use.  

6.2.3 Agricultural policy and sustainable practice from a systems perspective 
We have seen that all policy instruments combined were not sufficient for achieving the poli-
cy goal of optimized agrochemical use. Farmers were aware of the risks but, in order to main-
tain production in the short term they, did not change their agricultural practices. This reso-
nates with previous research on learning and social change, which suggests that knowledge 
alone is not sufficient in driving change (Benessia, 2009; Cornell et al., 2013; Klein et al., 
2014; Shove, 2010; Tàbara & Chabay, 2013). Chapter 2.3.6 outlined Shove’s (2010) critique 
of the focus on the ABC of attitudes, behaviors and choices in environmental policy making, 
where individuals are understood as autonomous decision makers and the role of government 
and other institutions is reduced that of an enabler of pro-environmental decisions. This ABC-
model of social change and environmental policy making appears to guide the programs de-
signed to decrease pesticide use in Nepal. However, farmers perceived their capacity to de-
crease agrochemical use to be limited within the constraints of the current market-oriented 
agricultural system. As a consequence, they regarded the policies and programs that aimed to 
reduce agrochemical use as unrealistic and consequently bypassed them. This suggests that 
current policy overestimates the agency of individual farmers. The effectiveness of focusing 
policy efforts on the attitudes and behaviors individual farmers may therefore be limited, 
which suggests the need for a more systemic approach.  

A systems approach, following Meadows (2008), would propose that a system’s behavior is 
shaped by its structures, rules and goals, as well as the paradigm out of which it arises (see ch. 
2.3.6). Chapter 3.4.2 reviewed research by Wilson & Tisdell (2001), which suggests that mar-
ket-orientation of agriculture may undermine other objectives, for example through the adop-
tion of environmentally unsustainable agricultural techniques. This may in turn lead to a 
‘lock-in’ situation, where switching to other agricultural techniques, that are less environmen-
tally harmful, may lead to decreased short term returns. This is also what Panchkhal farmers 
highlight as their key barrier to change. In spite of this, policy instruments relating to pesti-
cide use do not target the overall system that generates this lock-in effect, but instead focuses 
on the behavior and practices of individual farmers. At the same time, the rules of the system, 
in this case the incentive structure of the market and government subsidies, promote increased 

                                                
27 It should be noted, however, that the level of awareness and understanding of the adverse effects of intensive 
pesticide use may be higher in Panchkhal than in other parts of the country. Farmers in Panchkhal have a rela-
tively long history of modernized and commercial agriculture, which means that they have longer practical expe-
rience of agrochemical use than farmers in many other parts of the country. As a consequence, they have already 
experienced negative effects as a result from intensive agrochemical use. The health effects from intensive agro-
chemical use in the Panchkhal Valley has also been thoroughly studied previously (eg. Atreya, 2007; 2008; 
Atreya, Sitaula, Johnsen, & Bajracharya, 2011), which may have alerted the Panchkhal community to their nega-
tive effects. Information and education may therefore be relevant policy instruments in other places. 
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profits and increased agricultural output, which, in turn, encourages intensive use of agro-
chemicals (see ch. 5.7 and 6.2.1). Similarly, the goals of the market oriented agricultural sys-
tem can be interpreted as maximizing profits, and the paradigm out of which the system has 
arisen as economic liberalization and mainstream development (see the discussion in ch. 3.4). 
If this is the case, individual Panchkhal farmers are encouraged to decrease their pesticide use 
through various information and education programs, while the overarching policy and incen-
tive structure simultaneously promotes an agricultural system that has intensified use of agro-
chemicals as its emergent effect.  

Assessing the situation in Panchkhal from a systems perspective therefore suggests a mis-
match between the policy goal of intensifying and commercializing agriculture and the goal 
of reducing agrochemical use and promoting environmentally sustainable agriculture. Fur-
thermore, this agricultural system may undermine climate change adaptability and lead to 
increased climate change vulnerability (see ch. 6.1.3). As Shove (2010) suggests, societal 
change depends on the erosion of unsustainable structures as well as the introduction of more 
sustainable options. An important question for future policy making is therefore both to iden-
tify unsustainable structures, goals and rules of the game, and to explore ways that more sus-
tainable systems can be designed. One important example of the latter may be the organic 
outlet in Dhulikhel (see ch. 5.7.3), which may provide farmers with an economically viable 
market for organic produce.  

6.3 Adaptation and scale: local institutions, social networks and inter-
scalar interactions 

The preceding chapters have discussed how commercialization of agriculture interacts with 
drought, and how agricultural policy may both support and undermine local adaptation. In this 
chapter, the role of local institutions and social networks for coping and adaptation in Panch-
khal will be discussed in the light of theories of agency (discussed in ch. 2.1.2) and environ-
mental governance (presented in ch. 2.3). First, the role of local institutions in coping and 
adaptation will be discussed. That is followed by a discussion on the role of social networks 
and inter-scalar relations in realizing various coping and adaptation projects. This leads into a 
discussion of uneven agency and access to resources with regards to coping and adaptation. 
Finally, the polycentric system (see ch. 2.3.1) is proposed as a descriptive model of how vari-
ous civic and non-civic actors interact across scales in coping and adaptation projects in 
Panchkhal. 

6.3.1 Local institutions, scale brokers and ‘spaces of engagement’ 
We have seen that existing local community organizations, such as Community Forest User’s 
Groups (CFUGs), Credit and Savings Cooperatives and Women’s Groups, were considered to 
play an important role in organizing and facilitating local coping and adaptation strategies in 
Panchkhal (ch. 5.4). Community-based organizations were reported to support coping and 
adaptation in important ways (ch. 5.4). Many of the most widely used coping strategies in 
Panchkhal were on the household level (ch. 5.3). For all of the strategies that depended on 
more significant investments, however, community organizations were involved in some way 
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or another (ch. 5.4). In some cases, the community organizations took the initiative to the ad-
aptation project, and sometimes they mediated investments. In most cases, they also made 
significant contributions of money, materials or labor to the project. Often, community-based 
organizations also attempted to relieve some of the immediate drought effects. We have also 
seen that occasionally, new organizations were formed in order to facilitate, finance or regu-
late water projects. 

While the significant contributions and investments that were mobilized through community-
based organizations were highlighted by research participants, it was also pointed out that the 
community organizations alone did not have sufficient resources to engage in larger scale 
adaptation efforts (ch. 5.4.1 and 5.6). All larger investments, such as deep tube wells and 
rainwater harvesting relied on financial support from ‘outside’ the geographical boundaries of 
the Panchkhal VDC (in addition to significant investments by the local community) (ch. 5.45 
and 5.5). Hence, there were also clear organizational and financial limits to the ability of 
community organizations to contribute to longer term adaptation efforts. 

Local coping and adaptation hence involves a multitude of different actors and cross-scale 
linkages, and is best understood using a networked notion of scale. Chapter 2.1.2 introduced 
Cox’s (1998) distinction between relatively local ‘spaces of dependence’ and more 
geographically dispersed ‘spaces of engagement’. As Cox observes, it is through networks 
and associations in the ‘spaces of engagement’ that various projects are realized (ch. 2.1.2). 
This distinction is helpful in understanding the inter-scalar connections that were necessary in 
order to realize different coping and adaptation projects in Panchkhal. In the case of 
agriculture in Panchkhal, the ‘spaces of dependence’ are in fact quite geographically 
grounded on a local level, constituted as they are by the farmers’ fields, water, fodder and 
grazing resources. On the other hand, most coping and adaptation projects relied on resources 
from outside the geographical boundaries of the Panchkhal VDC (ch. 5.5) and can be 
therefore understood as the result of farmers mobilizing their ‘spaces of engagement’ through 
various networks.  

Hence, the agency of a local actor to realize coping and adaptation projects in Panchkhal ap-
pears to, at least in part, depend on the respective actor’s ability to negotiate resources from 
other scales. This depended on the mobilization of networks, which was sometimes facilitated 
by community organizations and NGOs, but often relied on the social position and social 
networks of particular individuals. Indeed, some individuals and organizations seem to have 
the capacity to ‘jump scales’ by mobilizing resources from other levels, for instance by secur-
ing funding for their projects from the District Development Committee or other funders (see 
ch. 5.3.3, 5.3.4 and 5.5).  

I propose the term ‘scale brokers’ to denominate these particular individuals and organiza-
tions, reflecting their ability to negotiate, mobilize and leverage resources at different scales. 
‘Scale brokers’ are individuals or organizations that not only have networks that reach to oth-
er scales, but also, importantly, are able to mobilize these networks in order to realize person-
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al or community goals. Given the importance of resources from other scales in the realization 
of local coping and adaptation in Panchkhal, ‘scale brokers’ appear to be of particular im-
portance in realizing these projects.  

The examples from Panchkhal illustrate that ‘scale brokers’ take different forms and operate 
on different scales. In the case of the rainwater harvesting dam for irrigation, a group of indi-
vidual farmers formed a new community organization in order to realize their adaptation pro-
ject (ch. 5.4.5 and 5.5.3). Mobilizing resources for this project from the District Development 
Committee in Dhulikhel was, however, dependent on the social network of one or a few par-
ticular individuals: the ‘scale brokers’ for this project negotiated resources from the regional 
governance scale. In another case, a group of individuals formed a new community organiza-
tion in order to mediate resources from a foreign philanthropist in a deep tube well project; in 
this case, the cross-scalar connections facilitated by particular ‘scale brokers’ in Panchkhal 
were international in scope (ch. 5.4.2 and 5.5.7). Not all ventures were successful, however. 
For example, purchasing land in a neighboring VDC, with the intent of securing funding from 
the Fund Board (see ch. 5.3.3), proved to be unsuccessful in the end. 

In other cases, NGOs acted as ‘scale brokers’, for example when local offices of larger NGOs 
mobilized resources from their national mother organizations, which, in turn, sometimes ac-
cessed resources from yet another scale (ch. 5.5.6). Let us look at two examples from this 
study. In the first example, the local branch of the national NGO Love Green Nepal conduct-
ed various coping and adaptation programs during the drought. Some of these projects were 
part of the regular activities of the organization, while others depended on additional funding 
from the national office. For example, the national office of Love Green Nepal sponsored a 
study on the viability of deep tube wells in the area. The national NGO Love Green Nepal in 
turn receives significant funding from its sister organization Love Green Japan. The second 
example concerns the cement tanks for rainwater harvesting that were financially supported 
by the Nepal Red Cross Society. This project was facilitated by the Panchkhal office of Nepal 
Red Cross Society, but funding for the project was received from the national office of the 
organization. The national office, in turn, received project funding from an international do-
nor. 

6.3.2 Uneven access to resources and agency 
The concept of ‘scale brokers’ also highlights that access to resources for coping and adapta-
tion was unevenly distributed on household as well as organizational levels. While the indi-
viduals and organizations that acted as ‘scale brokers’ were able to leverage resources at other 
scales, and thereby realizing various projects, others did not have the social position or net-
works necessary to make such connections (ch. 5.5.8 and 5.6). In other words, agency was 
uneven as a result of the ability to mobilize networks – to pursue inter-scalar travel in the 
‘spaces of engagement’ so to speak – being uneven. Indeed, while ‘scale brokers’ were able to 
mobilize resources for projects that benefited not only themselves but also parts of the broader 
community, we have also seen that some parts of the community reported that they did not 
benefit from adaptation projects. Importantly, they did furthermore not consider themselves 



 

83 

able to mobilize resources to pursue coping and adaptation projects of their own. 

Power and agency appears to be unevenly distributed both between different households and 
between different community-based organizations (ch. 5.4.1). Some organizations, such as the 
Community Forest User’s Group (CFUG) and the Women’s Group perceived themselves as 
having at least some agency to deal with coping and adaptation. Both these organizations 
were, incidentally, centrally located, close to both irrigated khet lands and the main road. Oth-
er organizations, for example the two farmers’ groups that were interviewed, noted that they 
were not able to do much in response to the drought; in one of those interviews, it was also 
noted that support from ‘politicians’ did not reach them. Both these organizations were more 
peripherally located, further away from the main road, and close to rainfed bari lands.  

Moreover, some individuals took an active role in forming new community organizations and 
associations during the drought, and at least some of these individuals had significant access 
to resources at other scales through their social networks (ch. 5.4.2). Other individuals did not 
regard themselves as able to initiate coping and adaptation projects. This resonates with con-
cerns, raised by Ives (2006) and S. M. Gurung (2007), that community-based natural resource 
management approaches, while successful in many regards, may also reinforce local inequali-
ties and power relationships (see also ch. 3.1.1). 

6.3.3 A polycentric system 
The preceding discussion leads us to the question of which model of governance that best 
describes the situation in Panchkhal. If only government institutions are taken into account, 
the governance system for agriculture and drought relief may, on paper, be described as a 
‘nested scales’ system (Bulkeley, 2005; see also 2.3), where overall policy goals are dissemi-
nated from national through regional on to local levels through various policy instruments and 
institutions (see ch. 5.7). (Sometimes, information would flow from the bottom-up, but this 
still involves vertical flows across governance scales). However, as was repeatedly pointed 
out by research participants (see chapters 5.5 and 5.7.4), it was not the assistance or policies 
of the government that made the most significant contributions to local coping or adaptation. 
To capture a broader range of actors, including community-based organizations, NGOs and 
private actors, another theoretical framework is called for. While the results reveal that signif-
icant initiative was to be found among local level actors, coping and adaptation was also de-
pendent on resources from other scales. Hence, a completely decentralized model of govern-
ance is also inappropriate in describing how different actors in facilitated and realized various 
coping and adaptation projects. 

The plurality of actors and initiatives in Panchkhal is described by the polycentric approach 
(Andersson & Ostrom, 2008; see also ch. 2.3.1) reasonably well. A strength of the polycentric 
approach as a descriptive model of the particular situation is that it captures loose relation-
ships of coordination between different formally independent actors and also relationships 
across scales. Figure 6.3 on the next page sketches the coping and adaptation projects in the 
Panchkhal VDC as part of a polycentric system.
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Figure 6.3: Coping and adaptation projects in the Panchkhal VDC as part of a polycentric system. 
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Another important aspect of the polycentric approach is that it does not give prominence to 
one particular scale, since most coping or adaptation projects were dependent on different 
actors that often operated on several different governance scales. For example, we have seen 
that a rainwater harvesting project could get financial support from a national NGO, but 
depend on co-financing as well as contributions of material and labor from local level 
households. The polycentric approach also highlights both the significant agency among local 
actors, connections between actors and across scales and the limits to local agency.  

6.4 Opportunities for and limits to local adaptation 
This chapter will discuss opportunities for and limits to local adaptation. Chapter 5.3 outlined 
the broad span of coping and adaptation strategies that were used in order to deal with the 
drought effects. These coping and adaptation strategies will now be assessed in order to de-
termine the potential of these strategies to contribute to long-term adaptation. The discussion 
of coping and adaptation strategies builds on the theoretical framework developed in chapter 
2.2. In summary, reactive (or autonomous) responses are distinguished from anticipatory ad-
aptations, adaptation based on new technologies of physical structures is discerned from adap-
tation based on behavioral changes, and there is a difference between (erosive or non-erosive) 
coping and adaptation (Berman et al., 2012; Smithers & Smit, 1997). Other important dimen-
sions are the degree of collaboration in the adaptive responses, and the effects of wellbeing of 
the adaptation strategies (Pelling, 2011). Finally, different categories of risk management are 
outlined: market exchange, storage, diversification, communal pooling, and mobility 
(Agrawal, 2010). This will be followed by a discussion of limits to (local) adaptation.  

6.4.1 The timing of adaptation 
Starting with the timing, the coping and adaptation strategies in Panchkhal were predominant-
ly reactive, in the sense that they were initiated after the drought had occurred. This includes 
the strategy of extending the distances walked to fetch water, selling off livestock, locking 
wells, the various strategies based on market exchange (see below) and the digging of ponds 
in the river basin when the river dried up. These responses focused on alleviating the immedi-
ate drought effects. However, several anticipatory adaptation projects, directed towards future 
water security, were also ongoing at the time of the fieldwork. These projects include increas-
ing the long-term water supply through new deep tube wells, the attempts to find new water 
sources, the introduction of buffers in the water supply through rainwater harvesting, and var-
ious measures intended to make the agriculture more water efficient. Various experiments 
with water efficient crops and organic agriculture can also be understood as seeds of anticipa-
tory adaptation. 

6.4.2 Technical versus behavioral adaptation and the degree of collaboration 
Farmers in Panchkhal deployed a combination of adaptation measures based on behavioral 
change and structural adaptation (ie. based on new technologies or physical structures). 
Many of the reactive coping and adaptation measures were based on behavioral change, rather 
than the introduction of new infrastructure or technology. A prominent example is the exten-
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sion of the distances walked to fetch water. In contrast, many of the anticipatory adaptation 
projects are based on new technologies and physical structures, such as new wells, rainwater 
harvesting ponds, or crops. 

The coping and adaptation strategies in Panchkhal depended on varying degrees of collabora-
tion. In this discussion, a simple distinction is made between strategies that could be deployed 
on a household level and those that were dependent on broader community support or collab-
oration.28 We can see that many of the immediate coping and adaptation strategies, although 
widely utilized by the community, were at the household level in the sense that they did not 
depend on broader collaboration for their realization. This includes extending the distances 
walked to fetch water, selling livestock, and the usage of dirty water. Experiments with water 
efficient crops and organic agriculture could also be said to be at the household level, even 
though they are dependent on larger changes in the agricultural system, markets and pricing in 
order to become viable sources of monetary income (see ch. 5.1.6). Digging ponds in the riv-
erbed and pumping of this water to nearby fields falls somewhere in between the two catego-
ries. While households with fields close to the riverbed could dig ponds at their own initiative, 
there was, in practice, a high of collaboration and trade in the water that was obtained.  

Rainwater harvesting projects, the installation of irrigation meters, the various deep tube wells 
and the procurement of new water sources were all strategies that depended on collaboration 
and broader community support. While the cement tanks for rainwater harvesting were in-
stalled at the household level, they depended on communal investments in labor and materials 
when constructed (in addition to the support from the Nepal Red Cross Society). These ef-
forts, as we saw in chapter 5.4, were mediated by community-based organizations. The drill-
ing of deep tube wells, the construction of the large rainwater harvesting dam for irrigation, as 
well as the installation of irrigation and water meters, depended on a high level of communal 
cooperation. These projects amounted to nothing less than the development of shared water 
resources, the usage of which has to be continuously mediated through communal delibera-
tion. We saw in chapter 5.4.2 that new community-based organizations were formed in order 
to coordinate the investments in these new water sources and later to on manage the water 
obtained from them. 

This contrasts with previous research, which has observed that structural adaptation strategies 
were more prominent than adaptation strategies based on behavioral change, because structur-
al adaptation was considered to be less dependent on cooperation (A. Dixit et al., 2009; see 
also ch. 2.2.3). In this case, due to the large investments involved in many structural adapta-
tion strategies, these strategies appeared to demand a large degree of communal cooperation, 
and led to institutional innovation in many cases. 

                                                
28 Another dimension, which was discussed in chapter 6.3, concerns the degree of collaboration between agents 
in Panchkhal and actors at other scales that was needed for the implementation of different coping and adapta-
tion strategies. 
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6.4.3 The type of risk management 
A distinction is made between five broad categories of risk management: market exchange, 
storage, mobility, diversification, and communal pooling (Agrawal, 2010; see also ch. 2.2.3). 
The close access to roads and market infrastructure made coping and adaptation strategies 
based on market exchange widely available and utilized (see ch. 5.3.5) Strategies based on 
storage, through money saving, access to credit, or water storage in rainwater harvesting sys-
tems, was also widely utilized. Geographical mobility, when understood as a livelihood strat-
egy where one or several members of the household travel to work in a different place, was 
not reported to be particularly important as a coping strategy for the drought effects. The sig-
nificance of geographical mobility may however be underreported, since labor migration was 
taken for granted as part of a broader livelihood strategy. If everyday movement on a local 
level is taken into account, however, mobility – defined by Agrawal (2010) as ‘the distribu-
tion of risk across space’ – was perhaps the most widely used coping strategy, since daily 
movement routines were significantly affected in order to fetch water (cf. Kronlid & Grandin, 
2014). Coping and adaptation strategies based on diversification and communal pooling ap-
peared to be of lesser significance. Since the research participants in Panchkhal were highly 
dependent on agriculture and animal husbandry for their livelihoods, coping and adaptation 
strategies based on diversification were unavailable. For the same reason, since almost every-
one in Panchkhal was dependent on the same (water sensitive) sectors for their income, com-
munal pooling of risks was impossible (ch. 5.6). 

6.4.4 The effects on wellbeing of the coping and adaptation strategies 
The coping and adaptation strategies also affected wellbeing in different ways. We have seen 
that the key strategy to cope with the immediate drought effects was to walk longer distances 
to fetch water (see ch. 5.3.1). This strategy had a significant impact on wellbeing, since it was 
very time consuming and the people that fetched water therefore had less time available for 
other activities. Hence, as we saw in chapter 5.3.1, this coping strategy added a large amount 
of stress to the lives of the affected. Women were affected the most by this strategy, since 
they were traditionally responsible for fetching water, resulting in gendered impacts on well-
being from this coping strategy. 

6.4.5 Coping or adaptation? 

The difference between coping and adaptation was outlined in chapter 2.2.4; it was also noted 
that the boundaries between coping and adaptation strategies are blurred and that what ap-
pears to be coping strategies may in fact be the first steps of adaptation (Adhikari & Taylor, 
2012; Agrawal, 2010; Berman et al., 2012). Community-based adaptation strategies, in par-
ticular, have been understood to build on local autonomous (or, reactive) coping to environ-
mental change (Adger et al., 2003; Ayers & Huq, 2009). In order to establish the opportuni-
ties for and limits to local adaptation, it is nevertheless useful to distinguish more long-term 
adaptation strategies from the strategies that were used to cope with the more immediate 
drought effects. 
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A variety of strategies alleviated the immediate drought effects, including walking longer 
distances to fetch water, selling livestock, using dirty water, and pumping of water from 
ponds that were dug in the riverbed. These strategies can be understood as coping rather than 
adaptation, because they do not decrease the medium to long-term drought vulnerability of the 
Panchkhal community. Furthermore, many of these strategies appear to be examples of ero-
sive coping strategies, in the sense that they undermine the future subsistence base of the 
farmers. Selling off livestock undermines the long-term livelihoods of farmers since it de-
creases the income base from the sale of milk. The usage of dirty water undermines both hu-
man and animal health. Furthermore, it can be argued that the coping strategy of walking 
longer distances to fetch water is also erosive, since its time-intensiveness had significant ef-
fects on wellbeing, and it also led to less time being available for, for example, education (see 
ch. 5.3.1). 

The strategies based on market exchange can also be classified as coping rather than adapta-
tion, since they do not address the long-term livelihood security in a situation of climate 
change induced water scarcity. However, the access to markets does extend the boundaries of 
the system that adapts and thereby disperses the risks. Market exchange may therefore act as a 
buffer in times of stress by, as Agrawal (2010) argues, substituting for other coping and adap-
tation strategies. Strategies based on market exchange may therefore be an important part of a 
larger portfolio of adaptation strategies, but will depend on other adaptations that allow for 
livelihoods and sources of income to be maintained. 

Many of the projects that aimed to increase water supply or decrease water demand may be 
understood as adaptation, because their purpose is to make the system less vulnerable to fu-
ture droughts. These projects include the rainwater harvesting, deep tube wells, as well as the 
experimentation with water conservation in agriculture and water efficient crops. The rainwa-
ter harvesting projects add a buffer in the water supply system, and large scale rainwater har-
vesting projects have the potential to supply agriculture with (limited amounts of) irrigation 
water. Large scale rainwater harvesting and the deep tube well projects also involved institu-
tional innovation through the development of new community-based groups. This may facili-
tate future adaptation projects and increase the community’s readiness to react quickly in the 
case of future droughts. 

It is clear that the sum of these projects is not sufficient to maintain the current farming sys-
tem in times of drought (see ch. 5.3.3.). We have seen that the local community questioned 
the long-term feasibility of most of the coping and adaptation strategies (ch. 5.3). Of all the 
strategies, it was mainly rainwater harvesting and water pipelines that were regarded as viable 
long-term alternatives. This does not necessarily mean that all other strategies were regarded 
as merely alleviating immediate drought effects. Many of the ongoing adaptation projects in 
Panchkhal were clearly directed towards increasing future water security in the Panchkhal 
valley. Nevertheless, it is significant that many of the relatively capital intensive investments, 
such as the deep tube wells, were not regarded as sufficient or even viable long-term options. 
The viability of these projects may, however, depend on which parts of the community’s wa-
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ter demand that they cover. While water from the deep tube wells may not be sufficient to 
supply the farming system in Panchkhal with water during a drought, they may still cover 
water household needs. Alleviating the drought effects on the domestic water supply may in 
turn reduce the need to extend the distances walked to fetch water during droughts. This 
would reduce the dependence on that coping strategy, which was regarded by research partic-
ipants as one of the most significant negative drought effects. 

6.4.6 Adaptation for resilience, or for transformation? 
Chapter 2.2.6 introduced Pelling’s (2011) distinction between adaptation for resilience, transi-
tion and transformation. In summary, adaptation for resilience has the goal to maintain the 
current functions of the system when the environment changes, while adaptation for transition 
includes a reflection of goals and framings, and adaptation for transformation implies struc-
tural reconfiguration or deep social reform. While coping strategies focused on making ends 
meet during the immediate water scarcity during the drought, adaptation strategies aimed to 
secure livelihoods in the longer term. We saw in chapter 5.3 that most of the adaptation in-
vestments were directed towards securing a long-term water supply. These adaptation invest-
ments ranged from relatively small projects that covered household water needs to larger pro-
jects focused on securing water for agriculture. Plastic and cement ponds for rainwater har-
vesting are examples of the former, the larger rainwater harvesting pond for irrigation and the 
proposed pipeline from the Indrawati river are examples of the latter, while the deep tube well 
projects fall somewhere in between. 

On the household level, these projects may constitute adaptation for transition, since the goals 
and framings regarding household water usage were also redefined when the technical solu-
tions were implemented. For example, a Water User’s Group was formed when a deep tube 
well water source was introduced; this community organization moderated water usage and 
promoted water conservation (see ch. 5.4.2). The adaptation projects focused on agriculture, 
on the other hand, appear to be predominantly directed towards adaptation for resilience; their 
aim is to maintain the current modernized agricultural system by making it more efficient or 
through finding new water sources. In this context, adaptation strategies that would also con-
sider changes in agricultural practices, such as the introduction of organic agriculture or tree 
crops, or on diversifying livelihoods to not only depend on agriculture, might be understood 
as adaptation for transition or even transformation. These strategies did not appear to be wide-
spread in Panchkhal. As was argued in chapter 6.1, the agricultural system in Panchkhal ap-
peared to be ‘locked in’ a situation of intensive pesticide and fertilizer use, which restricted 
which adaptation options were perceived as available or viable.  

On the other hand, the results also indicate that there was ongoing reflection and deliberation 
about the long-term viability of the current system and its goals. As we have seen in chapter 
5.1.3, there was a significant concern about the negative effects of the current agricultural 
system, and many farmers also experimented with alternative agricultural practices on a small 
scale. This suggests that the goals and framings of the current modernized agricultural system 
were questioned. Furthermore, research participants observed that all the current adaptation 
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projects combined would still not be sufficient in securing enough water to maintain the mod-
ernized agricultural system in case of another drought. In the case of the rainwater harvesting 
pond for irrigation, it was even suggested that this pond might be combined with market-
oriented organic agriculture, and that some experimental fields were already being planned. 
This suggests an ongoing interest in and small-scale experimentation with adaptation practic-
es directed towards the transition or transformation of the current system.  

While transition or transformation as visions for adaptation do not have intrinsic value, the 
widespread consensus among farmers and policy makers alike about the unsustainability of 
the current chemical intensive farming system suggests these adaptation visions may be in-
strumental for the long-term health, wellbeing and livelihood security in Panchkhal. While the 
small-scale experiments with alternatives to the current agricultural practices at present have 
negligible livelihood significance, they may therefore be important for the longer term well-
being and livelihood security in the area. As a consequence, these small-scale experiments 
may be significant for future adaptation priorities, policies and research projects. 

6.4.7 Limits to adaptation 
While this thesis has highlighted many opportunities for local adaptation, it also points to-
wards possible limits to local adaptation. Limits to adaptation is understood as the point 
where adaptive actions alone will not be able to maintain the existing objectives and values of 
a system (Klein, 2014; see also ch. 2.2.5). Adaptation limits may be ecological or biophysical, 
social, cultural or ethical (Adger et al., 2008; Klein et al., 2014; Kronlid, 2014).29 

The results from this thesis suggest clear ecological and biophysical limits to adaptation in the 
Panchkhal Valley. During the drought, the water scarcity was so grave that farmers could not 
conceive any adaptation options that would be able to sustain the commercial agricultural 
system. Hence, the existing objectives and values of the commercial farming system could not 
be maintained, and farmers resorted to coping with the immediate drought effects. While we 
have seen that projects focusing on more long-term adaptation were also initiated, it is reveal-
ing that the only measures that were considered to have long-term potential were the ones that 
involved sustaining or even increasing the water supply. This result might be expected, since 
the focus of the interviews were drought effects and water issues. Nevertheless, it also indi-
cates that research participants considered it close to impossible to adapt to a situation with 
significantly decreased water availability. Without water, even drought resistant subsistence 
crops would not grow.  

The most frequent suggestion for solving the water shortage in Panchkhal was to build a wa-
ter pipeline from the Himalayan rivers (eg. the Indrawati). However, we have seen in chapter 
3.2 that, while climate change effects on the hydrology of the major Himalayan rivers are 
unresolved, most models point towards decreasing flows with larger seasonal variations by 
the middle of this century (Kulkarni et al., 2013; Mittal et al., 2014). In this context of in-

                                                
29 It can be argued that Pelling’s (2011) adaptation for transition and transformation may contract or extend ad-
aptation limits as the goals and purpose of a system are redefined as part of the adaptation process (see ch. 2.2.6). 
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creasing water uncertainty, the long-term viability of the proposed pipeline as an adaptation 
option remains uncertain. The portfolio of existing and conceivable coping and adaptation 
strategies may hence significantly buffer relatively short-term shocks to the system (such as 
the drought that was the focus of this study). The long-term decrease and increasing variabil-
ity of the water supply, which is suggested by climate scenarios for the Himalayan region, 
may however constitute a hard biophysical adaptation limit to the commercial farming system 
in Panchkhal.  

The fact that there are clear adaptation limits also points to the limits of local agency in rela-
tion to global climate change. Historical water scarcity in Panchkhal has at least in part been 
attributed to increased local water demand (ch. 3.5), which may create meaningful opportuni-
ties for local water management; when it comes to future global climate change, this agency is 
more limited. The presence of significant biophysical limits to adaptation suggests that the 
only viable option is to rapidly mitigate climate change. Hence, proposing adaptation alone as 
a strategy as to meet climate change would be unviable. This also highlights the perceived 
lack of agency on global climate change matters, which was also emphasized in interviews. 
For example, research participants noted that, while they could plant a few trees, they could 
not stop (mitigate) potentially devastating climate change since they had no influence over the 
main drivers of climate change that they considered to be located in other places and coun-
tries. This reasserts the uneven distribution of (local level) agency connected to global envi-
ronmental change problems (Bryant & Bailey, 1997; see also ch. 2.1.1 and 2.1.2). In this case, 
the agency of actors in the Panchkhal VDC to mitigate climate change is limited, both be-
cause of limited resources and because the carbon footprint of the area is already low (cf. 
Denton et al., 2014). 

This thesis has approached climate change coping and adaptation from the point of view of 
short-term and long-term livelihood security. This approach has been useful for the purpose of 
assessing how the interplay of social and environmental change affects socio-economical 
conditions for adaptation, but also has its limits. Elsewhere, I have argued for a broader ethi-
cal approach in order to capture the social, technical and ethical complexities that characteriz-
es climate change adaptation (Grandin, 2011; Kronlid & Grandin, 2014). The Capabilities 
Approach may be better suited than a livelihoods approach in capturing the way that multiple 
dimensions of human wellbeing are affected by both a changing global climate and particular 
climate change coping and adaptation strategies  (Kronlid, 2014). While it was not the aim of 
this study to map the effects from drought and commercial agriculture from a capabilities per-
spective, research participants regularly touched upon these broader dimensions of wellbeing, 
such as the value of biodiversity and traditional practices. This suggests that other social or 
ethical limits to adaptation may be found in areas that were not covered by the present study. 

6.5 Conclusions and concluding discussion 
The overarching aim of this thesis has been to explore agency in relation to interconnected 
processes of environmental and social change. It has shed light on how climate change vul-
nerability, coping and adaptation interact with agricultural modernization in the Panchkhal 
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VDC in Nepal. This led into an assessment of how current government policies for agriculture 
and development may support or undermine goals of climate change adaptation. The role of 
local institutions, government agencies, social networks and cross-scalar connections in facili-
tating local adaptation was also investigated. Before definitive policy conclusions are drawn, 
the qualitative material and exploratory discussion in this thesis may need to be supplemented 
with further case studies as well as quantitative data. The results from this qualitative case 
study nonetheless suggest a number of themes connected to policy and climate change adapta-
tion that are worthy of further exploration. 

The results from this thesis suggest that unpacking the multiple drivers of social and environ-
mental change that operate on multiple scales, may be instrumental in understanding (and, by 
extension, increasing) local agency in relation to these changes. For example, we have seen 
that social change in the form of agricultural modernization and intensification in the Panch-
khal VDC influenced climate change vulnerability in important ways. This resulted in a situa-
tion of ‘double exposure’ for Panchkhal farmers, which both constrained and enabled local 
agency (see ch. 6.1). New coping and adaptation options were created by commercial agricul-
ture, which has led to overall increased material welfare and monetary income. At the same 
time, biodiversity loss, soil acidification, health effects and increased uncertainty resulting 
from the use of agrochemicals and hybrid seeds resulted in additional and exacerbated vulner-
abilities. Furthermore, Panchkhal farmers experienced that they were locked into a system 
that sternly constrained the adaptation options that were available. This situation made the 
most widely used policy instruments for decreasing agrochemical use, focused on information 
and education, insufficient as means for implementing these policies. 

Furthermore, highlighting possible local drivers of social and environmental change (and how 
they interplay with regional and global environmental change processes) may serve to in-
crease agency at local, regional and national scales in relation to ‘global’ change. Many ac-
counts of globalization and global environmental change construct the local as a passive vic-
tim, left with the role to adapt to or cope with the outcomes of global processes, rather than to 
affect the processes that result in these outcomes (see ch. 2.1.2). However, the IPCC (2014) 
asserts the need to combine mitigation and adaptation measures in ‘climate resilient path-
ways’. If we were to assume that an increased propensity of droughts is only an effect from 
global climate change, the practical measures that can be taken on the local level to mitigate 
(rather than to adapt to) the situation is limited. As a mitigative response to global climate 
change, farmers in Panchkhal suggested planting trees, but they also admitted that these ef-
forts would be insignificant in a global perspective. By broadening the discussion to include 
also local and regional drivers of environmental change, which in the case of Panchkhal in-
cludes increased water demand due to intensified agriculture, the portfolio of possible mitiga-
tion measures that may be included in local climate resilient pathways may be extended. In 
this context, planting trees may not only mitigate global climate change but improve the local 
micro-climate and increase biodiversity (depending on which species of trees that are planted, 
where, and how). 
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Broadening the discussion to include mitigation is also important since the results suggest 
limits to local adaptation (ch. 6.4.7). These adaptation limits imply that the local agency to 
deal with climate change is constrained in significant ways. An important question is hence to 
what extent the concept ‘community-based adaptation’ is relevant in order to describe and 
analyze the coping and adaptation that was observed in the Panchkhal Valley. Proponents of 
community-based adaptation argue that local communities have always coped with environ-
mental change, and that those ‘traditional’ coping strategies can be scaled up to, or at least 
inform, climate change adaptation (see ch. 2.3.3). However, as we have seen in the case of the 
Panchkhal VDC, local communities are not static. Hence, the relevance and viability of these 
traditional strategies in a changing social context is not certain. Nevertheless, in Panchkhal, 
many of the most widely employed coping and adaptation strategies did in some way build on 
traditional practice. For example, rainwater harvesting, which was regarded by farmers as a 
viable adaptation option, connects to the traditional practice of water storage ponds. However, 
another coping strategy that built on ‘traditional practice’ was to extend the distances walked 
to fetch water; this strategy was in fact erosive and reinforced unequal social and gender rela-
tions.  

Furthermore, many of these partly traditional adaptation strategies, including rainwater har-
vesting, appear to be insufficient in order to supply the current farming system with water in 
times of drought. This puts in question how compatible climate change policies based on 
community-based adaptation are with overall development and agriculture policies that aim 
for the modernization and commercialization of agriculture. Moreover, since agriculture is a 
climate change sensitive sector, intensification and commercialization of agriculture may in-
crease drought vulnerability. This highlights the importance of mainstreaming climate change 
mitigation and adaptation goals and priorities into overall development and agriculture poli-
cies. 

A potential weakness with the community-based adaptation concept is that the term ‘commu-
nity’ may suggests a tight-knit and more or less homogenous group that fights, copes with or 
adapts to impersonal, ‘global’ dangers.30 Although the present study has only scratched the 
surface of the social complexity in Panchkhal, the results nevertheless suggests that the 
‘community’ in Panchkhal is far from homogenous, and that there are significant social ine-
qualities with regards to income, access to political power, and adaptation infrastructure. This 
resonates with previous studies that have also emphasized that social inequalities and differ-
ences on the local level leads to differentiated vulnerabilities as well as unequal capacities for 
coping and adaptation (see Gentle & Maraseni, 2012; Jones & Boyd, 2011; Manandhar et al., 
2010 for recent examples from Nepal). When unpacking the metaphorical ‘black box’ in 
mountain research (A. B. Gurung et al., 2012), a more diverse and dynamic, but also messy, 
understanding of social and cultural systems will necessarily emerge. Recognizing these ineq-
uities on the local level is particularly important since community-based adaptation draws its 

                                                
30 As such it may reinforce the dichotomy between local ‘place’ and global ‘space’, which connects to Amin’s 
(2002) critique of Cox’s (1998) distinction between spaces of dependence and spaces of engagement (see ch. 
2.1.2). 
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institutional and intellectual roots from various community-based natural resources manage-
ment (CBNRM) approaches, such as community-based forestry (B. R. Regmi & Karki, 2010; 
see also ch. 3.1.1.). While these approaches have been widely hailed as successful attempts in 
achieving nature conservation goals and devolving power to the local level, there have also 
been concern that they may reinforce local inequalities and power relationships (Ives, 2006). 
In order to secure inclusive adaptation and avoid further marginalization of the most vulnera-
ble, it is therefore important that these local differences and power relationships are taken into 
account when community-based adaptation initiatives are planned, supported, implemented 
and assessed. If not, there is a risk that community-based adaptation strategies may lead to 
maladaptive outcomes, resulting in reinforced social inequalities or exacerbated marginaliza-
tion of particular groups. 

To sum up, this thesis has outlined significant agency and initiative at the local level in rela-
tion to climate change coping and adaptation. However, although local actors often took the 
initiative, most adaptation projects relied on resources from other places or organizational 
scales. The ability to move across organizational scales appears to be important part of local 
agency. Community organizations, but also certain individuals, acted as ‘scale brokers’ in 
negotiating access to these resources. Demarcating the ‘local’ as a geographical unit hence 
becomes a difficult or even uninteresting endeavor. This resonates with the networked under-
standing of scale and governance suggested by polycentric systems theory (Ostrom, 2010; 
Reed & Bruyneel, 2010). However, not everyone in the community benefited from these re-
sources and projects, and not having access resources from other scales may therefore lead to 
further marginalization of the most vulnerable. Hence, while it may be tempting to celebrate 
the ‘scale brokers’ as agents of change, it is equally important to consider the people that can-
not access resources at other scales and may therefore be left out from adaptation and devel-
opment projects. 

On a final note, it is important to emphasize that current greenhouse gas emissions trends are 
projected to lead to climate change of a magnitude that is beyond the social and ecological 
limits to adaptation that have been explored in this thesis (IPCC, 2014). While adaptation to 
climate change is necessary, it is not sufficient, and significant mitigation efforts are urgently 
needed in order to secure livelihoods and wellbeing in the medium and long term. 
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APPENDIX 1: LIST OF INTERVIEWS 

Panchkhal 
 
Research participant(s) Type of interview Research phase 
Key informant Individual interview First interviews 
Key informant Observation/walk First interviews 
Farmers (1) Group interview Fieldwork, part 1 
Farmers (2) Group interview Fieldwork, part 1 
Doctor at health station Individual interview Fieldwork, part 1 
Women’s group Group interview Fieldwork, part 1 
Agricultural technical officer Individual interview Fieldwork, part 1 
Farmers (3) Group interview Fieldwork, part 1 
Principal of local school Individual interview Fieldwork, part 1 
Representative, Agricultural Development 
Bank Group interview Fieldwork, part 1 

Female students, class 12 Group interview Fieldwork, part 1 
Male students, class 12 Group interview Fieldwork, part 1 
Agricultural technical officer Individual interview Fieldwork, part 1 
Farmers (4) Group interview Fieldwork, part 1 
Representative A from Love Green Nepal Individual interview Fieldwork, part 1 
VDC chairman Individual interview Fieldwork, part 1 
Dairy manager Group interview Fieldwork, part 1 
Owner of local AgroVet store (1) Individual interview Fieldwork, part 1 
Owner of local AgroVet store (2) Individual interview Fieldwork, part 2 
Vegetable market observation Fieldwork, part 2 
Key informant observation/walk Fieldwork, part 2 
Farmer’s group Group interview Fieldwork, part 2 
Vegetable businessman Individual interview Fieldwork, part 2 
Farmers (5) Group interview Fieldwork, part 2 
Mother’s/farmers group Group interview Fieldwork, part 2 
CFUG representative Individual interview Fieldwork, part 2 
Farmers (6) Group interview Fieldwork, part 2 
Manager, Credit & Savings Cooperative X Individual interview Fieldwork, part 2 
Secretary, Credit & Savings Cooperative Y Individual interview Fieldwork, part 2 
Farmers (7) Group interview Fieldwork, part 2 
Farmers (8) Group interview Fieldwork, part 2 
Panchkhal resident Individual interview Fieldwork, part 2 
Deep tube well site observation Fieldwork, part 2 
Representative, Water User’s Group Individual interview Fieldwork, part 2 
Representative B from Love Green Nepal Individual interview Fieldwork, part 3 
Respresentative, Spice Development Centre, 
Tamaghat Individual interview Fieldwork, part 3 

Farmers (9) Group interview Fieldwork, part 3 
Representative, Nepal Red Cross Society 
Panchkhal Individual interview Fieldwork, part 3 
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Dhulikhel 
 
Research participant Type of interview Research phase 

Planning officer, Department of Agriculture Individual interview Fieldwork, part 1 

Local politician, DDC Individual interview Fieldwork, part 1 

Planning officer, Department of Agriculture Individual interview Fieldwork, part 3 

Official, District Development Committee Individual interview Fieldwork, part 3 
 

Kathmandu 
 
Research participant Type of interview 

Official, Ministry of Environment Individual interview 

Official A, Ministry of Agriculture & Cooperatives Individual interview 

Official B, Ministry of Agriculture & Cooperatives Individual interview 

Official, UNDP Individual interview 

Official, Danish Embassy Individual interview 
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Invitation to participate in interview/focus group,

I am a Masters student in Geography at Uppsala University, Sweden, and I am at the 
moment working on the final master thesis. The aim of my thesis is to investigate how the 
community in the Panchkhal valley has dealt with the effects from the drought between 
2005–2009, and if policy has been helpful or not in dealing with the drought. For this, I 
would like to interview both people in the community in Panchkhal and people that work 
with policy at different departments and organisations in Kathmandu. My hope is that this 
study will help improve responses to droughts and similar events in the future. 

The interview/focus group should take around an hour. I will be taping the session because I 
don’t want to miss any of your comments. Although I will be taking some notes during the 
session, I can’t possibly write fast enough to get it all down. Because we are on tape, please 
be sure to speak up so that I don’t miss your comments. 

It is voluntary to participate in the project, and you have the possibility to withdraw from 
the project at any time without having to state a reason for doing so. All responses will be 
kept confidential. This means that your interview responses will only be shared with 
research team members and we will ensure that any information we include in our report 
does not identify you as the respondent. Remember, you don’t have to talk about anything 
you don’t want to and you may end the interview at any time. 

Are there any questions about what I have just explained? 

If you have any questions, please call me at 9818669880, or send me an e-mail to 
jakob.grandin@csduppsala.uu.se. 

Yours sincerely, 

Jakob Grandin 

Letter of consent:

I have received information about the study of responses to drought in Panchkhal and would 
like to participate.  

Date: ____________________________________ 

Signature: ________________________________


