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ABSTRACT 

Worldwide, social-ecological systems (SES) are facing unprecedented challenges stemming 

from global environmental change, and the ways in which individuals and communities respond to 

these changes and challenges have sparked intense interest from the research community. Social 

scientists seeking to understand individual and community responses to global environmental change 

have explored methods of assessing environmental stewardship, and whether individuals and 

communities may be changing their stewardship practices over time. One of these assessment 

concepts, dubbed Ecological Identity, or “EI,” explores the degree to which individuals and 

communities view themselves as an integrated component of their natural environment, engage in 

environmental stewardship, or associate with others who do the same. All of these traits have 

implications for the efficacy of resource management and conservation initiatives. To this end, 

researchers have produced a variety of scales which assess and evaluate various aspects of EI. 

However, though debated and refined within separate fields, EI has yet to be examined through an 

interdisciplinary SES lens. Nor have researchers considered EI as a mechanism by which individuals 

and communities maintain biocultural diversity and resilience to disturbances within SES. 

This research examined the relationships between EI, Traditional Ecological Knowledge (TEK), 

and social-ecological systems resilience (SESR) within a specific social-ecological system in Nepal. 

Fieldwork was conducted through interviews with resource-proximate study participants within the 

Magar indigenous ethnic community in the rural mid-hills region of Nepal. Interviews sought to 

determine the extent to which individual study participants view themselves as a member of an 

integrated SES through assessing the “strength” of their Ecological Identities. Additionally, in my 

fieldwork I sought to uncover how EI might or might not operate as a social mechanism of resilience in 

SES. 

I utilized a mixed methodology towards answering three main research questions, pertaining 

towards (1) the efficacy of existing EI assessment scales, (2) potential methods by which researchers 

might mitigate the shortcomings of existing scales, and (3) proposing EI as a mechanism of SESR in its 

own right. This included evaluating EI using an existing peer-validated scale, and collecting a series of 

short answer questions, a demographic questionnaire, field observation notes, and the creation of 

individual Seasonal Rounds. In particular, Seasonal Rounds are a participatory method novel to this 
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field and were created in collaboration with each study participant, seeking to mitigate drawbacks to 

contemporary EI assessment scales and inform on food and ecological management practices which 

may contribute towards the maintenance of biocultural diversity and social-ecological systems 

resilience within systems in general. 

The study discovered that the resource-proximate individuals in the case study community 

score lower than the global average on Clayton et al.’s (2021) Environmental Identity (EID) 

questionnaire, and express confusion about the structure of the questions, as well as their nature. 

However, study participants concurrently demonstrate through the remaining analyses that contrary to 

their relatively low EID scores, they view themselves as an integrated and vital component of their 

surrounding social-ecological system. These outcomes suggest that if our goal in assessing EI is to 

determine the likelihood and efficacy of environmental stewardship initiatives, then existing methods 

for assessing EI are not yet sufficient, at least when working with resource-proximate individuals and 

communities, such as smallholder farmers, herders, and hunter/gathers in the mid-hills of Nepal. The 

findings also imply a role for individuals and communities to act as both benefactor and beneficiary 

within a complex system by leveraging EI and subsequent ecological management practices. In this 

way, strong Ecological Identities aid individuals and communities in meeting their needs, while 

contributing to the welfare and functionality of a bioculturally diverse and resilient social-ecological 

landscape. 

I recommend further inquiry into the operation and description of social mechanisms of 

social-ecological systems resilience, such as Ecological Identity, Traditional Ecological Knowledge 

(TEK), and the structure and dynamics of institutions in the future. Additionally, further 

experimentation and refinement is needed concerning methodologies centered on Seasonal Rounds 

and their application towards the assessment and description of TEK, ecological management 

practices, and their potential as a tool for building adaptive capacity to social and environmental 

disturbance and perturbation. 
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I. INTRODUCTION 

 Worldwide, social-ecological systems (SES) are facing unprecedented challenges stemming 

from global environmental change (Turner, Lambin, & Reenberg, 2007). The ways in which individuals 

and communities respond to these changes have wide-reaching implications for the conservation of 

biological and cultural diversity, as well as for the maintenance and enhancement of these systems’ 

resilience to social and environmental disturbances (Glaser, Krause, Ratter, & Welp, 2008; Turner N. , 

Ancient Pathways, Ancestral Knowledge , 2014; Dickson, 2016; Fa, et al., 2020; Dawson, et al., 2021). 

There is intense interest amongst researchers in multiple disciplines in understanding the 

mechanisms by which communities of practice steward their environments in response to 

environmental change. In the social sciences, the body of work on Ecological Identity (EI) has grown in 

response to this interest (Axelrod, 1994). Researchers of EI assert that through understanding of EI, 

policymakers and institutions have a grasp of the likelihood of individuals and communities to view 

themselves as an integrated component of their natural environment, engage in environmental 

stewardship, or associate with others who do the same. Consequently, researchers have produced 

myriad scales which assess and evaluate various aspects of EI (Fairlamb, 1979; Stern & Dietz, 1994; 

Thomashow, 1996; Light, 2000; Roszak, 2001; Bonaiuto, Carrus, Martorella, & Bonnes, 2002; Gooch, 

2002; Schultz, 2002; Clayton S. , 2003). But despite having been debated and refined within separate 

fields, these assessment scales have yet to be examined through the SES lens towards the purpose of 

better understanding human relationships within social-ecological systems. Nor have researchers 

considered the potential that EI holds as a mechanism by which individuals and communities 

maintain biocultural diversity and resilience to disturbance within SES. 

This research examines the relationships between EI, traditional ecological knowledge (TEK), 

and social-ecological systems resilience (SESR) through the case of a specific smallholder and 

resource-proximate indigenous Magar community in the rural mid-hills of Western Nepal. This 

research first evaluates the established scholarship on EI using a case study of smallholder. 

Subsequent fieldwork through interviews with individual study participants sought to determine the 

extent to which individual study participants view themselves as a member of an integrated SES, and 

the implications for environmental stewardship, the conservation of biocultural diversity, and overall 

resilience of a SES to disturbances. I utilize a mixed methodology towards answering three main 

research questions, pertaining to (1) the efficacy of existing EI assessment scales, (2) potential 
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methods by which researchers might mitigate the shortcomings of existing scales, and (3) towards 

proposing EI as a mechanism of SESR. This included research evaluating EI using an existing peer-

validated scale, and collecting a series of short answer questions, a demographic questionnaire, and 

field observation notes. I carried with me through this research a predilection towards engaged 

scholarship which addresses social challenges along with ecological ones. This informed the addition 

of one last data collection method. Seasonal Rounds (Ruelle, et al., 2021), a participatory method 

novel to this field, were created in collaboration with each study participant, seeking to mitigate 

drawbacks to contemporary EI assessment scales and yield info on food and ecological management 

practices which may contribute towards the maintenance of biocultural diversity and SESR. 

My work revealed that the resource-proximate individuals in the case study community score 

lower than the global average on Clayton et al.’s (2021) EID questionnaire from the established 

literature on EI, and they express confusion about the structure of the questions, as well as their 

nature. Concurrently, through the creation of Seasonal Rounds which display their food practices and 

ecological management practices, and short answer questions addressing the resiliency of those food 

practices, participants demonstrated that, contrary to their EID scores, they do view themselves as an 

integrated component of the surrounding SES. This would suggest that, were it not for some 

fundamental cultural differences in how rural Nepali smallholders view themselves in relation to their 

natural environment compared to the societies from which assessment scales like the EID were 

developed, Nepali smallholder study participants would be scoring higher on Clayton’s (2021) EID 

assessment. The outcomes suggest that existing methods for assessing EI are not sufficient for 

working with resource-proximate individuals and communities. 

“Ecological Identity”  is a multidimensional, complex construct by which an individual can 

demonstrate emotional and psychological attachment to the natural environment, a sense of 

belonging within it, and a willingness to associate with other human individuals and groups who 

identify similarly (Thomashow, 1996; Clayton S. , 2003; Clayton, et al., 2021). Social scientists have 

recently become more interested in exploring the tangible applications of this aspect of identity and its 

empirical measurement (Mayer & Frantz, 2004; Schultz & Tabanico, 2007; Dunlap R. E., 2008; Olivos 

& Aragones, 2011; Walton & Jones, 2018; Clayton, et al., 2021). One application of EI evaluation this 

research concerns itself with is the use of EI evaluation to gauge the likelihood of engagement in 

environmental stewardship activities (Clayton S. , 2003; Clayton, et al., 2021). Countless methods 

have emerged which attempt to quantitatively assess EI, with the end goal of determining an 
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individual’s likelihood of engagement in environmentally-friendly activities or active stewardship of 

their environment. Some of the more popular methods for assessing EI currently include Mayer & 

Franz’s (2004) Connectedness to Nature Scale (CNS), Walton & Jones’ (2018) Ecological Identity Scale 

(EIS) , and Clayton et al.’s (2021) Environmental Identity Scale (EID). Other researchers have tested 

these scales in different scenarios amongst diverse groups, validating the assessments or making 

suggestions for improvement as they go. Presently, most academic study of EI has centered around 

individuals in urban or academic settings, albeit from a range of cultures, places, and professions 

(Ariccio & Mosca, 2023; Devine-Wright & Clayton, 2010; Nartova-Bochaver, et al., 2022) There is a 

dearth of studies which examine the ecological identities of rural, indigenous, or smallholder 

individuals, or of individuals who are dependent upon local natural resources for most of their 

livelihoods, in Nepal or elsewhere. It’s unlikely that this is an intentional lapse in coverage, and more 

likely that researchers simply have not had access to these individuals or groups (Mehta & Kellert, 

1998; Soga & Gaston, 2023). This research seeks to fill that gap. 

I hypothesize that one potential application of EI assessment is the framing of EI as a social 

mechanism of SESR. Linking EI to SESR begins with understanding how humans enhance resilience 

within systems (Berkes & Folke, 1998; Berkes, Colding, & Folke, 2002; Folke, 2006; Kassam K.-A. , 

2010; Tidball & Stedman, 2013; Epstein, DiCarlo, Marsh, Ray, & Maren, 2017) Efforts towards 

understanding SES resilience have grown in the last few decades, with many researchers particularly 

interested in the ways by which an SES remains resilient to disturbances and perturbations (Gret-

Regamey, Huber, & Huber, 2019; Sterling, Ticktin, Morgan, Cullman, & Alvira, 2017; Kumar Jha, Negi, 

Alatalo, & Negi, 2021; Palazzo & Bardsley, 2021; Dakos & Kéfi, 2022) Approaches are twofold in the 

literature. One way in which humans might enhance resilience within a system is through the 

maintenance of biocultural diversity, defined by Badenoch (2010) as the ”interconnected variety of 

both biological species and human cultures within a given ecosystem.” In a social-ecological system, 

the maintenance of biocultural diversity has been established as crucial to the maintenance and 

enhancement of that system to disturbance and perturbation (Badenoch, 2010; Gret-Regamey, 

Huber, & Huber, 2019; Palazzo & Bardsley, 2021). Maintaining and enhancing biodiversity within SES, 

therefore, is beneficial to the overall resilience of an SES, and understanding how that is done can help 

us understand how to support or supplement system resilience. EI has been framed by myriad 

researchers as having a role in promoting pro-environmental behaviors (PEB) (Whitmarsh & O'Neill, 

2010; Whitburn, Linklater, & Abrahamse, 2019; Ajibade & Boateng, 2021), sense of place (Gooch, 
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2002; Devine-Wright & Clayton, 2010), and environmental concern (Stern & Dietz, 1994), all of which 

contribute to the maintenance of biocultural diversity in SES. 

The other way in which humans might enhance SESR, and the primary focus of this research, 

is by ecological management practices and the social mechanisms which drive them. The 

foundational literature on this topic remains Berkes & Folke’s (1998) work, which frames management 

practices such as resource rotation, protection and conservation of certain species, and nurturing 

sources of renewal within systems (Berkes & Folke, 1998). Along with detailing ecological 

management practices as acts which enhance a system’s resilience, Berkes & Folke (ibid.) also 

describe “social mechanisms” which drive the development and evolution of ecological management 

practices over time. While resilience as a concept has garnered support amongst researchers and 

practitioners of SES management, the social mechanisms of said resilience are still being explored in 

the literature (Berkes, Folke & Colding, 2001; Tidball, 2012). I seek to contribute to that literature by 

exploring EI as a social mechanism of SESR. 

In this research I pose the following research questions, paired with corresponding objectives 

that guide the pursuit of answers to these questions: 

• Research Question 1: Using an existing method for assessing EI, to what extent and in what 
ways do Nepalese smallholders view themselves as members of an integrated social-
ecological system?  

o Research Objective 1: Explore possible patterns or correlations between EI and other 
traits held by study participants. 

o Research Objective 2: Uncover potential drawbacks of existing scholarly methods for 
assessing and describing EI. 

• Research Question 2: Could the process of developing seasonal rounds to describe food 
practices, TEK, and biocultural diversity in a bounded system contribute to existing 
frameworks for assessing EI?  

o Research Objective 3: Describe the relationships between food practices and time 
within Nepal’s mid-hill social-ecological system, using seasonal rounds, at both the 
individual and community levels. 

o Research Objective 4: Understand how food practices shape and influence ecological 
management practices within Nepal’s mid-hills social-ecological system. 
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o Research Objective 5: Understand how food practices shape and influence EI within 
Nepal’s mid-hills social-ecological system. 

• Research Question 3: Does EI operate as a social mechanism of SESR?  

o Research Objective 6: Postulate, using this study’s findings, how EI could be situated 
in SESR theory as a social mechanism of SESR. 

o Research Objective 7: Postulate, using this study’s findings, how EI could be 
operationalized within Nepal’s mid-hill social-ecological system to enhance resilience 
of smallholder farmers to various disturbances. 

If Ecological Identities in the mid-Hills of Nepal, and within the Magar community, are shown to be 

relatively low, then there may be the potential for several rippling effects within that social-ecological 

system. The first and most immediate is a lower likelihood of individuals engaging in environmental 

stewardship practices such as ecological management, the use and conservation of surrounding 

natural resources including plant and animal species, and protection of the natural environment from 

extractive influences. In the longer term, one could expect to see a loss of biocultural diversity, 

homogenization of both culture and environment, and an erosion of SESR to disturbances and 

perturbations of all kinds. Therefore, if we are aware of the existence of EI and understand that some 

individuals may be more resilience prone, behaviorally and normatively, than others, then 

understanding how Ecological Identities are shaped, shifted, and nurtured will have wide-reaching 

implications for addressing the wicked problems of our time. 
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II. REVIEW OF LITERATURE 

A. ECOLOGICAL IDENTITY 

ECOLOGICAL IDENTITY – A BASIC UNDERSTANDING 

One of the most fundamental paradigmatic assumptions an individual can make about 

themselves concerns their relationship to nature - whether they consider themselves a part of nature 

or separate from it (Schultz & Tabanico, 2007). In recent decades, researchers have turned their 

attention to studying this paradigmatic frame, bestowing upon it a dizzying number of terms such as 

Environmental Self-Identity (van der Werff, Steg, & Kees, 2013), Connectedness to Nature (Mayer & 

Frantz, 2004), Environmental Identity (Clayton S. , 2003; Olivos & Aragones, 2011; Clayton, et al., 

2021), Nature Relatedness (Nisbet, Zelenski, & Murphy, 2008), EI (Thomashow, 1996), Inclusion of 

Nature in Self (Schultz, 2002), and the New Ecological Paradigm (Catton & Dunlap, 1980; Dunlap, Van 

Liere, Mertig, & Emmet Jones, 2000; Roszak, 2001). These terms all differ slightly in their utility and 

purpose, but despite the myriad terminology, many of these terms and their corresponding 

assessment scales have been positively associated with each other in the academic literature 

(Balundė, Jovarauskaite, & Simas Poškus, 2019; Olivos, Aragones, & Amerigo, 2011; Sierra-Barón, 

Olivos-Jara, Gómez-Acosta, & Navarro, 2023). Due to the vast number of positively associated 

terminology for this concept, I have adopted “EI”  as an encompassing term for the tendency of an 

individual to identity as part of nature, rather than existing separately from it. This is one of the older 

terms in the literature (Thomashow, 1996), and the one which tends to find favor with interdisciplinary 

researchers (Tidball & Stedman, 2013; Walton & Jones, 2018; Lee & Youn, 2022). 

For the purposes of this research, the most pertinent definition of EI comes from Clayton et al. 

(2021), who defines Environmental (Ecological) Identity as:   

“one part of the way in which people form their self-concept: a sense of connection to some part 
of the nonhuman natural environment, based on history, emotional attachment, and/or similarity, that 
affects the ways in which we perceive and act toward the world; a belief that the environment is 
important to us and an important part of who we are. An environmental identity can be like another 
collective identity (such as a national or ethnic identity) in providing us with a sense of connection, of 
being part of a larger whole, and with a recognition of similarity between ourselves and others.” 

Although EI has been recently adopted by researchers as a topic of study, the concept has been 

present in the paradigmatic framing of nature for much longer. Researchers in various disciplines have 
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undertaken study of “EI” , such as in political science (Light, 2000), ecopsychology and ecosophy 

(Fairlamb, 1979; Roszak, 2001; Thomashow, 1996; Merchant, 2005), ecological anthropology 

(Bateson, 2000; Tidball K. G., 2012), environmental psychology (Winter, 2003; Clayton, et al., 2021), 

deep ecology (Bragg, 1996; Zavestoski, 2003), and biology (Wilson E. O., 1984). Presently, EI is 

researched most extensively in the disciplines of environmental psychology and anthropology (Winter, 

2003; Olivos & Aragones, 2011; Balundė, Jovarauskaite, & Simas Poškus, 2019), where researchers 

are attempting to study environmental attitudes, drawing inspiration from both identity theory – how 

one perceives oneself, and social identity theory – how one perceives oneself as a member of a group 

(Stets & Biga, 2003). When examining these theories in an environmental context, identity and social 

identity become intertwined with perceptions and attitudes towards the natural world and how we see 

ourselves within it (ibid.). 

 
 

ECOLOGICAL IDENTITY ASSESSMENT & ENVIRONMENTAL STEWARDSHIP 

Like other branches of identity research, the ecological dimension of identity is pertinent towards 

applications involving tangible human activities. A “strong” EI indicates an individual’s psychological 

integration within the surrounding natural environment (Clayton S. , 2003), a higher likelihood of 

aligning with people who identify as environmentalists (Swim, Zawadzki, Cundiff, & Lord, 2014; Cowie, 

Greaves, Milfont, Houkamau, & Sibley, 2016; Brick & Lai, 2018; Clayton, et al., 2021), or identifying as 

an environmentalist themselves (Gatersleben, Murtagh, & Abrahamse, 2014; Brick & Lai, 2018; 

Nartova-Bochaver, et al., 2022), in both a social and political context (Light, 2000). Just as importantly, 

a strong EI may also indicate the potential for willing participation in environmentally friendly activities 

and engagement in environmental stewardship, pro-environmental behavior (PEB) , and ecological 

management practices (Gooch, 2002; Devine-Wright & Clayton, 2010; Whitmarsh & O'Neill, 2010; 

Ajibade & Boateng, 2021; Lee & Youn, 2022). For practitioners in resource management endeavoring 

to engage individuals and communities in environmental stewardship initiatives, the use of methods 

to describe and understand EI amongst individuals and communities can have a tangible impact on 

their work (Axelrod, 1994; Stern & Dietz, 1994; van der Werff, Steg, & Kees, 2013). 

Correspondingly, a weak EI could indicate an individual’s tendency towards psychological 

separation from their surrounding natural environment (Axelrod, 1994; Ajibade & Boateng, 2021), a 

reluctance to associate with or identify as an environmentalist (Clayton S. , 2003; Bonaiuto, Carrus, 
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Martorella, & Bonnes, 2002; Nartova-Bochaver, et al., 2022), and a lower likelihood of engagement in 

PEBs  and stewardship initiatives (Stern & Dietz, 1994; Gooch, 2002; Whitmarsh & O'Neill, 2010; 

Whitburn, Linklater, & Abrahamse, 2019). Globally, there have been changes in the strength of EI over 

time and across heterogenous geographical spaces, as reported by Soga & Gaston (2023), which 

introduces an element of uncertainly with respect to the future of human environmental stewardship. 

 

Figure 1. Personal and group pathways to predict pro-environmental behavior (Wang et al., 2021) 

 
 

EVOLUTION OF THE ECOLOGICAL IDENTITY ASSESSMENT LITERATURE 

Researchers have developed many scales pertaining to or addressing ecological identity which 

suit different needs. Several scales stand out in the available academic literature for their popularity. 

The New Ecological Paradigm Scale (NEPS) (Dunlap, Van Liere, Mertig, & Emmet Jones, 2000) 

measures endorsement of a “pro-ecological” worldview, while the Connectedness to Nature Scale 

(CNS) (Mayer & Frantz, 2004) and the Disposition to Connect with Nature Scale (DCNS) (Brügger, 

Kaiser, & Roczen, 2011) both assess proximal feelings of nature-connectedness. Similarly, the Nature-

Relatedness Scale (NR-6) (Nisbet, Zelenski, & Murphy, 2008) assesses “subjective” connectedness 

with the natural environment. Both the EIS  (Walton & Jones, 2018), and the EID (Clayton, et al., 2021) 

measure a likelihood to self-identify with nature, and a likelihood of displaying PEBs . These two scales 

also draw on Stets & Bigas’ (2003) work on commitment to the introduction of Identity Theory into 

environmental sociology. 

Of the scales which have been identified as popular amongst academic researchers, Clayton et al’s 

(2021) EID  is the only scale which identifies individuals who might self-identify with nature and engage 

in environmental stewardship, but also those individuals who identify as an environmentalist and 

associate with other individuals and groups who do the same. Additionally, Clayton et al. (2021) has 
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reviewed their original EID  (Clayton S. , 2003) through a multi-cultural lens, translating and testing the 

scale in six separate languages and countries to ensure validity. Although the researchers worked 

primarily with populations in urban areas, this current work is evolving towards multi-cultural use. The 

revised EID (2021) uses culturally adaptive language that can be theoretically applied to individuals 

and groups in any setting, including but not limited to the original study groups in academia and urban 

areas. The ways in which Clayton et al.’s (2021) EID scale are distinguished from other available scales 

made it a good choice for my research examining the EI’s of indigenous, non-western individuals in the 

context of stewardship and resilience. 

Researchers have recently applied Clayton et al.’s (2021) EID Scale in a variety of diverse contexts. 

Osorno et al. (2022) used the EID scale to measure relationships between different socio-economic 

positions, gender, and commitment to the environment in Mexico, finding no different between 

different socio-economic positions but several variations amongst gender. In the same year, Aricio & 

Mosca (2023) use a study of Italian pet owners and their relationship to EID to propose an Italian 

addition to Clayton et al’s multinational scale. Ghasemi & Kyle (2023) use the EID to highlight hunters’ 

opposition to harmful hunting practices which degrade ecosystems and ecological communities, 

supporting hunters as bastions of environmental stewardship behaviors. Finally, di Fabio & Svecher 

(2023) leverage Clayton’s EID scale as an aspect of their own four-part Eco-Generativity Scale (EGS), 

which represents the potential for a population to engage in eco-regenerative activities in the future. 

 
 

POTENTIAL DRAWBACKS AND CRITIQUES WITHIN THE ECOLOGICAL IDENTITY 

LITERATURE 

Despite recent developments and improvements to contemporary scales for EI assessment, there 

still exist some potential shortcomings that could be addressed in contemporary research. Initial 

forays into the creation of EI assessment scales relied largely upon engaging with groups and 

populations that were easily accessible to researchers. This might have included university students, 

urban populations, or social groups to which researchers and their collaborators find belonging in and 

hold ties to. This may have unintentionally led to the development of scale items which cater to EI 

paradigms held by these groups. Similarly, researchers have relied upon collaboration with 

Anglophone and industrialized populations who embrace certain mental models of “the environment,” 



 

10  

and what these concepts represent to them. More specifically, these populations tend to view nature 

as a separate entity from which they can choose to disengage. Very few, if any, studies exist which 

explore the understanding of EI amongst rural, smallholder, non-Anglophone, or indigenous 

individuals and groups. These groups may have very different paradigms around nature, their place 

within nature, and their concepts of environmental stewardship or “environmentalism” as understood 

by most contemporary researchers. This research aims to close some of these gaps and gain a greater 

understanding of EI amongst lesser represented peoples. 

 
 
B. SEASONAL ROUNDS 

SEASONAL ROUNDS – A BASIC UNDERSTANDING 

“Seasonal rounds” as we refer to them in this research are a versatile, illustrative representation of 

phenological resource use and management practices of individuals and communities in a bounded 

geographic area. The practice of optimally timing natural resource usage spans eons and serves as a 

foundation for the ecological management systems of countless human individuals and societies. 

Owing to the seasonality of the Earth and it’s ecological systems, an understanding of the availability 

and management of food sources, both plant and animal, at different points in the year was and 

continues to be particularly essential to the survival and growth of resource-dependent communities 

(Woodward & Marrfurra McTaggart, 2019; Dunlap, Loros, & DeCoursey, 2004; Turner N. , Ancient 

Pathways, Ancestral Knowledge , 2014).  

Anyone familiar with life on a farm will understand the necessity of working with the seasons, and 

the use of phenological knowledge is seemingly as old as time. However, the practice of 

diagrammatically visualizing resource use across time is somewhat novel in the academic literature 

(Ruelle, et al., 2021; Kassam & Bernardo, 2022). For anthropologists and other social and 

environmental scientists who work with communities of practice, interest in seasonal rounds as we 

define them began with a desire to understand how human interaction with the natural world is 

shaped by cyclical change (Steward, 1938; Kroeber, 1939; Boas, 1964). These researchers have used 

the term “seasonal round” to refer to human patterns of resource use and management, which have 

developed over millennia in response to seasonal change (Turner N. , 2014). As early as 1939, Evans-

Pritchard was studying time as it relates to social and ecological phenomena amongst the Nuer 
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people of South Sudan, and detailing their method of timekeeping as it relates to ecological processes 

as well as lunar cycles (see figure 2 below). For the Nuer, a society which bases its wealth on cattle, 

the ecological almanac which drives the wellbeing of their herds is a more relevant indicator of 

passing time than the schedules with which industrialized societies plan their productivity (Evans-

Pritchard, 1939). Plants and animals which proved beneficial to their cattle were noted, and their 

phenology remembered and passed down. Evans-Pritchard (1939) was also one of the first 

researchers to depict phenology in the circular diagrams and format that we adopt in this research 

(ibid., pp. 196-201). 

 

Figure 2. An example of an early seasonal round (Evans-Pritchard, 1939) 

Later, researchers began studying seasonal rounds as an indicator of environmental 

stewardship, and the relationship between culture and habitat. Specifically, many researchers were 

interested in the rules which govern resource use and determine when individuals carry out certain 

ecological activities such as cultivation, hunting, and gathering in ways which are beneficial or benign 

to the organisms of interest (Ljubicic, Okpakok, Robertson, & Mearns, 2018; Lantz & Turner, 2003; 

Woodward & Marrfurra McTaggart, 2019; Kassam K.-A. , 2010). These rules allow for co-existence not 

just within SES, but between human communities which embrace different ecological practices 

(Kassam K.-A. , 2010). 
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Recently, both researchers and communities of practice have become interested in the ways in 

which Traditional Ecological Knowledge (TEK) can inform responses to the wicked problems of the 21st 

century (Alexander, et al., 2011; Petzold, Andrews, Ford, Hedemann, & Postigo, 2020; Green & 

Raygorodetsky, 2010; Nyong, Adesina, & Osman, 2007). The use of Seasonal Rounds presents 

themselves as a participatory method by which to engage communities of practice on issues of social-

ecological management, the maintenance of biocultural diversity, and fostering adaptive capacity to 

global environmental change and disturbance. Seasonal rounds are versatile and can be documented 

in several ways; in charts, graphs, lists, or as in this research, through the creation of circular figures, as 

can be seen in figures 3 and 4 below (Kassam, Baumflek, Ruelle, & Wilson, 2011). They can be described 

as “place-based narratives that give insight into the living world and the sequence of festivals and other 

events that link a people to their habitat” (ibid.). Done well, they are an easily comprehensible snapshot 

into the environmental stewardship practices of individuals and communities. These practices are 

intimately tied to their local surroundings and influence their day-to-day lives, identities, and cultures. 

 

Figure 3. Ruelle et al.’s (2022) Seasonal Rounds 
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Figure 4. Seasonal profile of subsistence harvesting in Wainwright, Alaska (Kassam, Baumflek, Ruelle, & Wilson, 2011) 
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Prior research has positioned seasonal rounds as a method of seasonal timekeeping, an indicator 

of environmental stewardship, and a participatory method for building adaptive capacity and 

resilience. We accept all of these uses, and proffer the use of seasonal rounds as a method of 

assessing EI, which is itself a social mechanism of social-ecological systems resilience (SESR). 

 
DOCUMENTING PHENOLOGICAL USE OF NATURAL RESOURCES 

Cataloging Traditional Ecological Knowledge for Future Use 

Traditional Phenological Knowledge (TPK) has been established as important to the language, 

cultural beliefs, ecological practices, and conceptions of time of countless indigenous and local 

communities (Lantz & Turner, 2003). One reason for the importance of documenting the phenological 

use of natural resources through the creation of seasonal rounds is as a means of recording socio-

culturally important knowledge for future generations. Much contemporary research involving 

Traditional Ecological Knowledge (TEK) and Traditional Phenological Knowledge (TPK) involves a 

collaboration between researchers and communities of practice and are initiated by knowledgeable 

community members concerned about the loss of ecological knowledge and the ramifications of that 

loss for future generations. FiveCrows et al. (2023) have worked with indigenous groups in the 

Columbia River basin on leveraging TEK towards not only to support fishery recovery in the basin, but 

to catalogue knowledge for later learning and use by indigenous groups residing in the basin. In 

Australia’s Daly River Region, Indigenous Ngan’gi Australians concerned about the loss of their 

language, TEK, management practices, and relationship to their biophysical environment collaborated 

with water management researchers to create traditional rounds and calendars which document TEK 

as a tool for indigenous communities and local resource managers to collaborate on future 

stewardship initiatives (Woodward & Marrfurra McTaggart, 2019). Similarly, Chambers et al. (2021) 

document the use of seasonal rounds amongst meteorological services in the Pacific Ocean region 

(Samoa, Vanuatu, Palau, the Solomon Islands, and Tonga) to communicate climate variability and 

forecasting in local island communities. This research accepts all of these implementations, and puts 

forward the creation of seasonal rounds as a method of determining environmental stewardship 

activities, and well-fleshed out seasonal rounds as an indicator of strong ecological identities.  
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Demonstrating Environmental Stewardship 

A small but insistent body of research frames Traditional Ecological Knowledge (TEK) and 

Traditional Phenological Knowledge (TPK) as an indicator of environmental stewardship and as a 

means of environmental restoration in SES. Here, seasonal rounds are less a scholarly artifact as they 

are an internalized knowledge mechanism that individuals and communities of practice drawn upon 

to survive within a social-ecological system.  Working with Aboriginal and Torres Strait Islanders in 

Australia, Green et al. (2010) makes the case for the presence of TEK as a catalyst which enables 

environmental stewardship and the execution of ecological management activities. In the Brazilian 

Amazon, the lives of indigenous Tukano communities are structured through sociocultural practices 

deriving from an ecological management system of the surrounding riverine fisheries and the 

production of bitter manioc. The knowledge catalyzing this management is brought about using 

complex seasonal rounds which document the phenology of local plants and animals in detail, to 

ensure that ecological management practices meet the needs of communities without compromising 

the wellbeing of the social-ecological system. Environmental stewardship practices are not just a 

means of survival, but an essential cornerstone of the Tukano’s cultural foundation (Cochran, et al., 

2016). The communities surrounding the Patos Lagoon, also in Brazil, employ a similar technique of 

using seasonal rounds to determine the abundance of the different fish species throughout the year, 

so as not to deplete existing fisheries (Kalikoski, Quevedo Neto, & Almudi, 2010). Similarly, 

communities in the eastern Himalaya depend upon the incorporation of certain species into their 

seasonal rounds to determine optimal times for certain ecological management activities. 

Specifically, the many Rhododendron species of the Himalayas signal to many high-altitude 

indigenous communities that it is time to harvest the wild fruits of spring and begin plowing for corn 

planting (Hart & Ranjitkar, 2019). For many communities, this is also the time to check in on the 

progress of other vitally important plants which come into season later in the year and to determine if 

interventions are needed (ibid.). Chisholm-Hatfield, et al. (2018) supplements these insights with their 

own observations of indigenous observations and documentation of plant and animal seasonality and 

corresponding management techniques across the Southwestern United States. Indigenous 

participants in their study state that TEK in the form of seasonal rounds informs ecological 

management and overall stewardship decisions across both time and space (ibid.), and the execution 

of ecological management activities contributes towards the well-being of both human communities 

and the greater system in which they are nested.  
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Demonstrating Adaptive Capacity and Social-Ecological Systems Resilience 

Other literature addresses seasonal rounds as a tool for building adaptive capacity to a changing 

climate and enhancing social-ecological systems resilience (SESR) to disturbances. These insights 

have been split up mostly into two camps: (1) seasonal rounds as a method of discerning changes in 

climate through perception of changes in environmental management, and (2) seasonal rounds as a 

method of discerning changes in the social-ecological system and regional climate. As early as 2010, 

Kalikoski et al. (2010) and Cochran et al. (2016) were documenting the use of seasonal rounds to 

explore the dynamics of fisheries management over time in central and southern Brazil, finding that 

local people were changing their resource management practices along with the shifting climate. 

Similarly, Wilson (2014) corroborated those findings through the creation of seasonal rounds and 

interviews in the Athabascan village of Ruby, Alaska, in a study focusing on the land use and 

subsistence adaptations of local individuals in response to a changing climate. Turner & Reid (2022), 

also in North America, outline some of the ways in which indigenous peoples use seasonal rounds to 

embrace both predictability and change in their local environments, recognizing and adapting to a 

changing climate with the tools of knowledge they have accumulated over the centuries. Kassam et al. 

(2018), Kassam & Bernardo (2022), and Ruelle et al. (2022) term this trait “anticipatory capacity,” and 

outline the ways in which seasonal rounds contribute to food sovereignty and allow indigenous and 

rural societies to anticipate changes in climate based on periodic changes to their seasonal rounds. 

Haag (2021), in their examination of climate change detection in data-poor regions such as the Pamir 

Mountains of Afghanistan, proffers that the use of seasonal rounds “could also be transferred to the 

climate sciences to derive more robust information on site-specific weather and climate processes, 

while simultaneously strengthening effective transdisciplinary research” (p. 175). 

 

THEORETICAL LINKS BETWEEN SEASONAL ROUNDS & ECOLOGICAL IDENTITY 

This research explores the linkages between Ecological Identity and Traditional Ecological 

Knowledge. Kassam, Ruelle et al. (2021) give an overview of the development of seasonal rounds in 

the literature and their application as tools for cataloguing TEK (Woodward, 2010), demonstrating 

environmental stewardship, and as a tool for demonstrating and building anticipatory capacity to a 

changing climate. It follows that if the assessment of EI is a measurement of the likelihood of engaging 

in environmental stewardship activities such as resource use, acquirement of knowledge, and 
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conservation of resources and species, then seasonal rounds are a representation of an individual’s 

actions in these categories. In societies which have endured immense societal, cultural, political, and 

environmental change in the last several centuries (Whyte, 2017), engagement with and use of 

seasonal rounds may have been a critical link to TEK which aided in enhancing overall resilience within 

a social-ecological system undergoing intense disturbance and change (Ruelle & Kassam, 2011). 

There are currently no linkages between EI and Seasonal Rounds in the academic literature, however 

this research attempts to outline and describe a potential relationship between the measurement of EI 

(the likelihood of engaging in environmental stewardship) and the demonstration of that stewardship 

through the creation of seasonal rounds. In doing so, we introduce the use of seasonal rounds as a 

participatory methodology which grounds EI in the use and care of natural resources in rural and 

smallholder contexts. 

 
C. SOCIAL MECHANISMS OF SOCIAL-ECOLOGICAL SYSTEMS RESILIENCE 

SOCIAL-ECOLOGICAL SYSTEMS RESILIENCE – A BASIC UNDERSTANDING 

Social-ecological systems (SES) are complex adaptive units comprising of social (human) actors 

and their institutions, living members of the ecological community such as plants and animals, and 

biogeochemical components such as climate (Partelow, 2018). Figure 5 models some of the basic 

dynamics of a typical SES. SES researchers focus on the interdependent linkages between social and 

environmental change, how those linkages influence human management and use of natural 

resources, and how different SES can be managed sustainably for both people and environment 

(Berkes, Colding, & Folke, 2002; Partelow, 2018). With the end goal of sustainable management of SES 

and natural resources, researchers have searched for an approach with which to understand the 

dynamics of SES (Folke, 2006). Increasingly, these researchers are turning to the resilience 

perspective to achieve that goal (ibid.). 
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Figure 5. A conceptualization of a social-ecological system, it's external influences and internal components (Virapongse, et 
al., 2016) 

Resilience has become a buzzword in multiple disciplines (Walker, 2020). But the term as we 

understand it today and as it pertains to SES originates in ecology, where two definitions pervade most 

of the research literature. The first, termed “engineering resilience,” is defined as the ability of an 

ecological system to return to a single, ideal equilibrium state following a disturbance (Pimm, 1984; 

Holling, 1996). The second, termed “ecological resilience,” was defined by Holling (1973) as the 

amount of disturbance that can be absorbed by an ecological system before it changes into another 

state. Holling’s concept of resilience… 

“…determines the persistence of relationships within a system and is a measure of the ability of 
these systems to absorb change-of-state variables, driving variables, and parameters (disturbances), 
and persist. In this definition resilience is the property of the system and persistence or probability of 
extinction is the result” (Holling, 1996, pg. 38).  

Ecological resilience thinking implies the possibility of an ecosystem moving between multiple 

stable states, or “basins of attraction,” over time (ibid.). Often referred to as “Holling’s resilience” 

(Dakos & Kéfi, 2022), this definition guides most research on SESR. 
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In the Anthropocene there are virtually no existing ecosystems which are not influenced, 

intentionally or otherwise, by humans (Vitousek, Mooney, Lubchenco, & Melillo, 1997). Therefore, 

although the presence of human society is implied in Holling’s resilience, a reconceptualization of the 

term is ongoing, to fully incorporate the “social” of social-ecological systems for the purposes of 

conducting resilience research involving human individuals, institutions and communities. Folke et al. 

(Folke, Biggs, Norström, Reyers, & Rockström, 2016) clarifies social-ecological resilience as “the 

capacity to adapt or transform in the face of change in SES, particularly unexpected change, in ways 

that continue to support human wellbeing.” 

 
SOCIAL-ECOLOGICAL SYSTEMS RESILIENCE & THE ADAPTIVE CYCLE 

Ecological resilience theory (Holling C. S., 1973) explicitly acknowledges that SES are complex 

systems which can exist in different stable states, and as SES experience change, whether gradually or 

through a sudden disturbance, they have the potential to shift abruptly to an alternative state (Jean 

Blair, Mabee, & Kobayashi, 2020). Disturbances can manifest in many forms, both anthropogenic and 

environmental in origin (Schoon & Cox, 2012). As members of a social-ecological community perish 

or persist within a system experiencing disturbance, the system itself is moving through phases which 

allow it to either maintain resilience, increase its adaptive capacity internally, or transform over time 

(Walker, Holling, Carpenter, & Kinzig, 2004). This movement has been coined the “adaptive cycle” 

(Holling, 2001), and is demarcated into four distinct phases; growth (r), conservation (K), release (Ω), 

and reorganization (α). 

Each phase of the adaptive cycle models different levels of connectedness between members 

and components, different availability of resources, and of different potential for change and 

innovation. When a system shifts into a different state as the result of a disturbance, there is a 

breakdown of connections in the “release” phase. As the system begins to reimagine itself, living 

members of the system are scrambling to do the same. In the “reorganization” phase, new 

connections and relationships are being forged, resources are abundant, and the resilience of this 

new system is increasing. In the “growth” phase, successful elements, connections, and relationships 

between members of the community become dominant, and there is increasing homogeneity and 

decreasing innovation. The last phase before a system experiences a disturbance it cannot 

accommodate is called “conservation.” Here, the system is highly connected, there is little room for 
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innovation or creativity, and resilience is at its lowest. At some point, a system in the conservation 

phase will experience a disturbance that it cannot absorb, and will collapse, beginning the adaptive 

cycle all over again. Together, adaptive cycles (modeled in Figure 6 below) operating at different scales 

within SES form a panarchy, which describes how a system can innovate and change across scales 

from microscopic to biospheric, sometimes over thousands of years (Holling, 2001). 

 

Figure 6.  The adaptive cycle demonstrating its four phases of growth, conservation, release, and reorganization (adapted from 
(Wahl, 2020)) 

 

Actors within an SES, including human beings, influence the overall direction of the system’s 

adaptive cycle, whether unintentionally through subsistence on the system’s resources, or 

intentionally through direct management, control, exploitation, etc., of those same resources (Berkes, 
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Colding, & Folke, 2002; Glaser, Krause, Ratter, & Welp, 2008). From within an SES, the presence and 

actions of human individuals, communities, and institutions can have tangible impacts on a system 

and influence the direction and speed at which it moves through the adaptive cycle, whether it 

remains within the same state, or shifts into a novel one (Virapongse, et al., 2016). The project detailed 

here concerns itself with the processes that enable human beings to impact and influence a system 

and its resilience to disturbance. These processes, or “mechanisms,” are grounded in our social world, 

and termed “social mechanisms” of SESR (Berkes & Folke, 1998; Tidball K. G., 2012). 

 
SOCIAL MECHANISMS OF SESR 

The Oxford English Dictionary (OED) defines a mechanism as “a natural or established process by 

which something takes place or is brought about” (OED, 2023). When applied to the concept of SESR, 

a mechanism augments the intended outcome of increased social-ecological systems resilience 

(SESR), or by its absence, detracts from that same outcome. Berkes & Folke (1998) initially introduced 

idea of resilience mechanisms to the literature by asserting that systems which exhibit resilience in the 

wake of disturbances are functioning on a feedback of sorts, “by which information from the 

environment (including human society) can be received, processed, and interpreted.” Social 

institutions and individuals (and the mechanisms by which they operate) influence the development of 

ecological management practices that increase resilience in the wake of a disturbance or perturbation 

in the SES. Social mechanisms ensure that lessons are learned during the recovery from a 

disturbance, and that learned knowledge is incorporated into modified practices. These mechanisms, 

catalyzed by members of the SES which include humans, contribute not just towards the adaptation 

of human society in the wake of disturbances, but to the SES as a whole. Berkes & Folke (1998) split 

resilience mechanisms into ecological practices, which directly affect the functioning of an SES, and 

social mechanisms (modelled in Figures 7 and 8 below), which govern the cultural values, ethics, and 

norms of a society within an SES, and determine that society’s behavior and influence on the overall 

system. By this logic, maintaining social-ecological resilience is strongly dependent on social 

mechanisms. 
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Figure 7.  A listing of the current social mechanisms and ecological management practices contributing to resilience, as they 
are established in the literature. 

 
Figure 8. A visualization of how social mechanisms and ecological management practices of SESR contribute to the iterative 
process of maintaining and enhancing resilience within SES, as SES move through the adaptive cycle in an infinite process of 

adjustment, evolution, and maintenance of resilience 

Berkes & Folke (ibid.) initially put forward several social mechanisms of SESR which have been 

explored and validated in subsequent academic literature. These include (1) the generation, 

accumulation, and the transmission of Traditional Ecological Knowledge (TEK) and Traditional 

Phenological Knowledge (TPK), (2) the structure and dynamics of institutions, (3) the mechanisms for 

cultural internalization, and (4) worldview and cultural values. These social mechanisms are 

somewhat ambiguous by design, and have invited exploration, modification, and addition, which later 

researchers have endeavored to do. Following the establishment of these initial mechanisms, Tidball 

(2012) proffered direct additions to the list of social mechanisms, using post-disaster contexts and 

case studies to highlight (1) urgent biophilia, (2) restorative topophilia, (3) memorialization 

mechanisms, (4) social-ecological symbols and rituals, and (5) discourses of defiance. These 

additional five social mechanisms, like the ones put forward by Berkes & Folke (1998), describe ways 

in which human individuals and society operate within SES to adapt to and build resilience in the wake 
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of one disturbance after another in subsequent waves of improvement, what Tidball & Stedman (2013) 

might refer to as a “virtuous cycle.” 

D. RESEARCH SETTING 

THE MID-HILLS OF WESTERN NEPAL – A BIOCULTURALLY DIVERSE SOCIAL-

ECOLOGICAL SYSTEM 

Nepal is a landlocked country of about 30 million people in South Asia, bordering India to the 

south and Tibet to the north. In terms of area, the country can be compared to the US state of 

Pennsylvania. For its small geographic area, Nepal boasts major biodiversity. The country hosts 6 

distinct biomes, 35 different forest types, and 113 ecosystem types (Lillesø, Shrestha, Dhakal, Nayaju, 

& Shrestha, 2005; UN Convention on Biological Diversity, 2023). Nepal’s three major ecological zones, 

the Terai flatlands, the Middle Hills, and the High Himal, are cumulatively home to over 22,000 species 

known to science (shown in Figure 9 below) (ibid., 2024). 

 

Figure 9. The three main ecological regions of Nepal 

The Middle Hills (or Pahaad) constitute 68% of Nepal’s total area and host most of the 

country’s biodiversity (Shrestha, 1992). Straddling the completely flat Terai and the Himalayas, the 

Pahaad ranges in elevation from 700 to 3500m above sea level. This region is considered the heartland 

of Nepal (ibid.) and is comprised of what would be considered anywhere else to be rugged mountain 

topography, cut through with rivers which originate on the Tibetan Plateau and eventually make their 

way onto the Gangetic Plains in India. The climate of the Pahaad is complex. Owing to the extreme 

changes in altitude and topography, the climate can vary from sub-tropical to cold temperate over 
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relatively short distances (ibid.). In the deepest river valleys, summertime temperatures may reach 100 

degrees Fahrenheit, while wintertime temperatures on the higher ridges easily fall below freezing and 

heavy snow is common (Gopirajan, Kumar, & Joshi, 2022). Additionally, Nepal experiences an intense 

monsoon season, in which roughly 80% of the annual precipitation occurs between June and 

September (Lillesø, Shrestha, Dhakal, Nayaju, & Shrestha, 2005). The Monsoon is followed by a long 

drier season which is punctuated by a brief, rainy period in winter, and spring hailstorms, which often 

herald the arrival of the monsoon (Shrestha, 1992; Upadhyay, 1970). 

Amongst the substantial geological, climactic, and biological diversity of the Pahaad, the 

region is suffused with considerable cultural and ethnic diversity. This heterogeneity reflects the 

country’s long history of migration, invasion, conquest, and commerce between the civilizations of the 

Indian subcontinent and the Tibetan Plateau (Shrestha, 1992). In the modern day, the Pahaad is home 

to over 100 distinct ethnic groups which practice a range of occupations, religions, and social-

ecological practices (Hays, 2022). “Pahaadis,” or hill-dwellers as they are known in Nepal, have 

developed intensive agrarian and ecological management systems over millennia which work within 

some of the most varied and difficult environments on Earth to create livelihoods in the region. These 

sophisticated agroecosystems are the result of numerous interactions between Pahaadi crops, 

livestock, and the surrounding ecosystems (Shrestha, 1992), and, until recently, allowed Pahaadi 

communities to build and enhance resilience to change and disturbance. Social and ecological 

practices traditionally informed each other in multiple feedbacks, building adaptive capacity in 

communities which rely on these feedbacks. 

The Magar community is one indigenous ethnic group amongst roughly 125 others (ibid.) 

which have carved a vibrant, living community out of the challenging terrain of the Pahaad, settling 

primarily in the mid-Western hills, skirting the Annapurna and Dhaulagiri Mountain ranges in what is 

now Gandaki Province (de Sales, 2011). Over the course of thousands of years of social-ecological 

feedback and interaction, the Magar community has carved out a unique social-ecological system in 

the shadow of the Himalayas - one in which the ecological management practices of the people 

themselves contribute to the rich biocultural diversity of the region. 

This research frames the mid-hills of Nepal and the Magar indigenous ethnic community as a 

unique, bioculturally diverse social-ecological system for the purpose of exploring Ecological Idenityt 

(EI) and social-ecological systems resilience (SESR) within this system and community. Here, we 
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review the available literature which similarly frames the mid-hills Magar community as a distinct SES, 

any existing anthropological or cultural ecological research working within this system, research 

examining SESR in this geographic area, and the existing literature on EI, environmental attitudes, and 

propensities towards environmental stewardship amongst Nepali smallholder farmers in the mid-hills. 

This research will not only provide a foundation for the diverse topics in this thesis, but it will also serve 

to give an overview of the bounded social-ecological system being examined, as well as a 

characterization of the communities within this social-ecological system. 

 
 

EXISTING RESEARCH IN THE MID-HILLS OF WESTERN NEPAL 

The Magar Indigenous Ethnic Group – Existing Anthropological & Cultural Ecological Work 

There is a small body of research focusing on the Magar indigenous ethnic group and 

community, their origins and history in Nepal, settlement patterns and community structure, 

occupations, religious and spiritual practices, relations with surrounding groups and as citizens of 

Nepal, as well as their relationship with the surrounding Pahaad landscape and subsequent 

ecological practices. 

The Magars are one of the largest indigenous ethnic groups in Nepal, constituting roughly 6.9% 

of the national population (Government of Nepal, 2021). The specific origin of the Magar people is lost 

to time, but current scholarship believes they migrated into Nepal from Central and Eastern Asia, and 

that they are primarily Tibeto-Burman in origin (Hitchcock, 1966; Bista, 1967; de Sales, 2011). A small 

Magar community exists in the Eastern Hills of Nepal, but within the last several thousand years, most 

of the Magar community settled in the foothills of the Annapurna and Dhaulagiri ranges in the west of 

the country (Cemjong, 2003; Bista, 1967). This region constitutes a substantial geographic portion of 

present-day Nepal, and for much of its history was known as the Bara and Athara Magarat, which 

translates to “the 12 and 18 Magar Kingdoms.” This corresponds to the split in Magarat between 

Northern and Southern Magars, with the 12 kingdoms in the south inhabited by southern Magars and 

the 18 in the north inhabited primarily by Kham or northern Magars, although there were diplomatic 

ties, interaction, and trade between the two regions. Figure 10 illustrates the traditional location of the 

Bara and Athara Magarat within the borders of modern-day Nepal. Many modern-day boundary lines 

for Nepal’s districts and provinces are derived from the historic boundaries of these kingdoms 

(Hitchcock, 1966; Mikesell S. L., 2002). During the Shah Conquest of Nepal, Magarat was rolled into 
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the Hindu kingdom and the caste system under the classification of adivasi janajati, indigenous 

peoples who have converted to Hinduism but are not included in the traditional caste system followed 

by the Indo-Aryan Khas peoples of Nepal (Toffin, 2009). The exception to this event were the Khaike 

Magar community in present day Dolpa district, which resisted conquest and conversion and continue 

to practice Buddhism and animism as they did historically (de Sales, 2011). 

 

Figure 10. An ethnographic map of Nepal with the Magar community shown in purple (Gurung, 1998) 

Today, the Magar community, all their diverse factions and clans, can be found in much the 

same area as the historic Magarat. They constitute a large portion of the population in Gandaki and 

Lumbini provinces, specifically in the districts of Dolpa, Myagdi, Rukum (west and east), Rolpa, 

Baglung, Parbat, Kaski, Palpa, Gulmi, Arghakanchi, Pyuthan, Syangja, and Tanahun (Ahearn, 2002; 

Government of Nepal, 2021). They practice a variety of livelihoods, such as smallholder farming, 

pastoralism, craftmanship (masonry, woodworking, etc.), and work as day laborers (de Sales, 2011). 

Notably, many Magar Nepalis have gained worldwide renown as members of the Ghurka regiments 

which constitute the elite forces of the Nepali, Indian, and British Armies. Serving in these regiments is 
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both a traditional and contemporary point of pride for Magar individuals, their families, and 

communities (Vansittart, 1895; Hitchcock, 1966; Thapa Magar, 2019). Figures 11-13 display 

snapshots of Magar life within the case study village. Recently, households in Magar communities 

have also begun engaging in international labor migration, establishing a large remittance economy in 

the region through employment in countries such as India, Malaysia, and the Gulf Coast Countries 

(Hitchcock, 1961; Thapa Magar, 2019). 

 

Figure 11.  A group of Magar 
women walk through hillside rice 
terraces 

 

Figure 12. A formal dancing group of Magar 
women partake in the celebrations for Saun 
Sakranti, a major holiday that occurs in the 
middle of monsoon season 

 

Figure 13.  A Magar man plays 
with his chicken 

Most Magar people and researchers on Magar society will state that “Magars have no legends 

of origins from another place,” (Hitchcock, 1966; Khattri, 2003; Sapkota, 2008). Thapa Magar writes of 

Magars:  

“[They] think that they have occupied and used their land for centuries; have changed the very 
shape of the mountain upon which they live with their terraces; have worn footpaths 
connecting farmsteads deep into the soil and those stone resting platforms for wayfarers under 
the great roots of the banyan trees planted long ago to provide shade enclose. They feel they 
belong where they are, ―and indeed they do, for the people fit the land and the land fits them. 
And not only do the people live on their land as they feel they always have, but their many 
'godlings' that control life and the resources upon which life is based are at home there also 
and must be treated with regular sacrifices of food” (pg. 3).  

These beliefs foster a deep psychological and spiritual attachment to the land on which they 

live, which is reflected in their religious, spiritual, and ecological practices. Most Magars practice a 



 

28  

combination of Hinduism and Shamanism, reflected in the fact that they work with Hindu priests and 

brahmins for weddings, funerals, and major holidays, but continue to celebrate Magar-specific 

festivals and holidays and rely on the use of local medicinal healers (Hitchcock, 1966; Sapkota, 2008; 

Thapa Magar, 2019). Exemplifying these practices is the annual celebration of the Bhume Puja festival. 

The name translates to “Earth worship,” and is a celebration of the Magar earth goddess and of 

gratitude towards the earth and its bounty. Bhumi is a neglected god amongst the “higher castes” of 

Nepal yet is central to the Magar community and its connectedness to the land (Lecomte-Tilouine, 

1996). This connectedness is also demonstrated through the knowledge, use, and management of 

hundreds of species, both plant and animal, for consumption, medicinal, ritual, and spiritual 

purposes (Khattri, 2003; Sapkota, 2008; Budha-Magar, 2020; Kutal, et al., 2021). Figures 14-18 below 

display some scenes of Magar spiritual life within the case study village.  

 

Figure 14. The Magar community celebrating Bhume Puja, a major Magar holiday, at the research site 
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Figure 15. A young girl assisting in the festivities for 
Bhume Puja, a major Magar holiday 

 

Figure 16. A young girl assisting in the festivities for Bhume Puja, a 
major Magar holiday, at the research site 

 

 

Figure 17. Community members at the research site line up next to the 
community temple with offerings of chickens for the Bhume Puja festivities, 
a major Magar holiday 

 

Figure 18. Men perform the Maruni Naach 
during Bhume Puja, a major Magar holiday 



 

30  

Existing SES (SES) resilience research in Nepal’s mid-hills 

The Pahaad region of Nepal and it’s residents have been identified as especially vulnerable to 

the effects of a changing climate (Pandey & Bardsley, 2015; Gopirajan, Kumar, & Joshi, 2022; Agrawal, 

et al., 2021). As a result, there is significant contemporary interest in the region amongst researchers 

who study climate and environmental change (Kumar Jha, Negi, Alatalo, & Negi, 2021), social-

ecological vulnerability (Wyss, et al., 2022), and what individuals and communities in this region are 

doing to enhance resilience within their SES (Gupta, Nishi, & Gasparatos, 2021). Within the Pahaad, 

much of this research is concentrated in the Annapurna and Dhaulagiri regions, where Magar 

communities constitute a majority of the population. 

As a country, Nepal has undergone significant social change since becoming a member of the 

global community in 1955 (Croes, 2007). These changes have been especially evident in the Pahaad 

region. The federal government, working together with foreign aid and development agencies, have 

reached further and further into the Pahaad, which was almost untraversable by vehicle until the 

1990s, constructing roads and other infrastructure, bringing social services, and seeking to connect 

this region, its resources, and its people to the wider world (Beazley & Lassoie, 2017; Aryal, Cockfield, 

& Maraseni, 2018). Tourism has become a major force in the Pahaad, with the region’s beauty and 

proximity to the high Himalayas, drawing thousands of foreign and domestic sightseers annually 

(ibid.). This has spurred a cottage industry of teahouses and homestays, especially along the major 

trekking routes such as the Annapurna Circuit and the Everest Base Camp trek. Connecting mountain 

labor to the global economy has led to a huge increase in circular labor migration, which has become 

a major source of income and livelihood for a large percentage of Pahaadi households. Roughly 50% 

of all households reporting having at least one person sending remittances home from abroad 

(Government of Nepal, 2021). This change has affected the economies of small Pahaadi 

communities, leading some households to concentrate their efforts on trekking hospitality, and others 

to send members abroad to earn extra income, leading to the neglect of traditional pursuits such as 

animal husbandry and smallholder agriculture (Croes, 2007; Dhakal, et al., 2022). 

Researchers have identified Nepal, and the Pahaad region in particular, as vulnerable to 

ecological change. Several vulnerability indices identify Nepal as one of the most vulnerable countries 

to climate change (Eckstein, Kunzel, Schafer, & Winges, 2020; Chen, et al., 2023). Average annual 

temperatures nationwide have been rising by ~0.06°C/year since 1975, and temperatures are 
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projected to increase another 1.3-3.8 degrees by 2060 (Nepal MoPE, 2016). The country has also seen 

a significant decrease in precipitation, with an anticipated total decrease of 10-20% by 2060, owing to 

later arrivals of the annual monsoon (ibid.). Most of these changes are predicted to affect the 

population-dense mid-hills Pahaad region with significant impact (Government of Nepal, 2019). Rural 

smallholders in the Pahaad, which constitute most of the population (Government of Nepal, 2021) are 

perceiving changes which threaten their livelihoods, both traditional and modern. In the Annapurna 

and Dhaulagiri regions specifically, where the majority of Magar communities are located, community 

members are perceiving increases in temperature (Dangi, et al., 2018; Devkota, et al., 2017; Karki, 

Burton, Mackey, & Adam, 2020; Roxburgh, et al., 2021), unpredictable rainfall or a decrease in overall 

precipitation (Dangi, et al., 2018; Sujahku, et al., 2016), an introduction of mosquitoes and new 

mosquito-borne illnesses (ibid.), an increase in pathogens both plant and animal in origin (Rabbani, 

Shafeeqa, & Sharm, 2016; Paudel, Tiwari, Raut, Sitaula, & Poudel, 2019), and an overall change in 

seasonal weather patterns (Gautam, 2017; Karki, Burton, Mackey, & Adam, 2020). These changes 

introduce disturbances that may make it difficult for Magar communities to enhance resilience within 

their social-ecological system. 

Households in the Magar community and elsewhere in the Pahaad are responding to changes 

and disturbances in a variety of ways. Karki (2020) finds that smallholder farmers in the Pahaad are 

dealing with new challenges primarily by adapting their agricultural practices and through the 

diversification of income sources to create redundancy in the face of unexpected change. The 

introduction of crafts, an increase in labor migration, and diversification of crops were notable in their 

uptake. Epstein et al. (2017) finds a similar outcome in their examination of Pahaadi farming 

communities in the wake of 2015 earthquake; the adoption of cash crops and economic connectivity 

to larger urban markets have been a fail-safe solution for smallholders affected by natural disaster. 

With a steady increase in labor migration in the last few decades (Government of Nepal, 2021), many 

researchers have noticed a corresponding trend of forest succession in the mid-Hills. McGunnigle et 

al. (2023) noted that many communities in the mid-Hills are leveraging the availability of abandoned 

land to cultivate forest products such as fruits, specialty woods, and medicinal herbs. This process 

diversifies communities economically, creates sustainable livelihood outcomes, and ultimately 

enhances resilience in Pahaad SES. 

In the Annapurna-Dhaulagiri transect specifically, Magar communities and others are adopting 

similar practices. Transhumant practices have been identified as having the potential to enhance 
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resilience to disturbances in Magar communities, as pastoralism is a livelihood option which has the 

potential to increase biodiversity within SES (Aryal, 2015). However, these practices are especially 

threatened by socio-economic and climatic changes (ibid.). Communities in this area are shifting 

away from traditional agropastoral practices towards a blend of traditional practices, tourism, and the 

production of cash crops such as fruits, medicinal plants, and vegetables bound for markets in 

Nepal’s rapidly urbanizing valley landscapes (Konchar, et al., 2015; Pandey, 2019). Beazley (2017) 

comments that economic connectivity contributes towards socioeconomic wellbeing and poverty 

alleviation in the Annapurna-Dhaulagiri region but points out that the environmental impacts of such 

connectivity may pose long-term negative effects for indigenous Pahaadi communities such as the 

Magar. 

Environmental Attitudes and EI Amongst the Nepalese 

Research on environmental attitudes in general and EI in particular is concentrated mostly in 

western and urban settings. Hardly any literature exists on this topic that addresses Nepal specifically, 

and that which exists lies principally in examining environmental attitudes, a singular component of a 

holistic EI. None of the existing literature examining EI in Nepal focuses of the differences between 

different ethnicities, however Ohnishi et al. (2013) carried out a comparative study between university 

students in both Nepal and Costa Rica, using cognitive surveys which summed both values and 

knowledge around environmental issues, attitudes towards environmental degradation, and societal 

responsibility towards addressing these issues both now and in the future. They found Costa Rican 

students to have clear, unified opinions indicating societal responsibility towards addressing 

environmental issues, and environmental values tended to line up with this sentiment. Nepalese 

respondents were more disjointed in their attitudes regarding the environment and found to hold more 

moderate opinions about societal responsibility towards nature. A similar study amongst Nepalese 

adolescents (Yadav, 2018) found that many youths recognize their own role in addressing 

environmental problems and that they engage in environmentally responsible behaviors as much as 

they are able. This study also found that environmental attitudes and behavior would appear to be 

influenced by socio-demographic variables such as income and monetary capacity for engagement. 

This barrier may also explain the disparity between Nepalese and Costa Rican study participants 

(Ohnishi et al., 2013). Perhaps the most detailed and recent examination of ecological attitudes and 

identity comes from Regmi, Johnson, & Dahal (2020), with their evaluation of the 2-MEV (Model of 

Ecological Values) amongst Nepalese children. They state that the 2-MEV has been validated in 
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industrialized Western societies, but the reliability of a scale like this in a non-industrialized country 

like Nepal remains unknown. They find that the 2-MEV scale can be validated amongst Nepalese 

children, with some key differences in certain categories which might indicate cultural differences 

around concepts like environmental stewardship. Regmi, Johnson, & Dahal (2020) also noted a 

difference in 2-MEV scores in urban and rural contexts. 

There is additional literature which examines environmental attitudes as they translate directly 

to environmental stewardship activities, bereft of the use of a measurement scale for said attitudes. 

Mehta & Kellert (1998) examine community-based conservation in Nepal’s Makalu-Barun National 

Park and Conservation, finding that conservation which also works to address the needs of local 

peoples strongly influences environmental attitudes and community support for biodiversity 

conservation goals. Later, Mehta & Heinen (2001) found that conservation efforts that involve local 

communities, engage them in conservation issues, and encourage them to pursue sustainable natural 

resource-based livelihoods lead directly to improved environmental attitudes on the part of local 

people in both the Annapurna and Makalu-Barun Conservation Areas. Lastly, Stapp et al. (2016) found 

that household attitudes regarding conservation-related behaviors varied greatly between two rural 

Nepalese communities, depending on whether they had experienced significant forest loss or gain, 

and whether or not they participated in community forestry initiatives. 
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III. METHODS & ANALYSIS 

A. INTRODUCTION & RESEARCH DESIGN 

OVERVIEW 

The last several decades have seen the development of research interest in the identification of 

drivers of environmental stewardship and Pro-Environmental Behaviors (PEB). Researchers have 

proposed Ecological Identity (EI) as one of these drivers, and fostered lines of inquiry around EI, and 

the development of myriad scales for assessing EI in individuals and communities, to better 

understand how EI may influence people’s actions in and towards their natural environment. Most 

existing work on EI focuses on urban communities and students of various ages, and most existing 

measurement scales have been developed with these populations in mind. Prior to this study and to 

the knowledge of the author, there exists little, if any, academic literature examining EI and subsequent 

environmental behaviors amongst rural, indigenous, or smallholder communities and individuals, or 

whether existing assessment scales translate well into use among these individuals and communities. 

Indigenous communities constitute a small portion of the overall global population but are 

responsible for the management of more than 25% of the world’s land surface (Fa, et al., 2020). Rural, 

non-indigenous communities also bear a significant portion of the land management burden. 

Therefore, if ecological identities amongst resource-dependent smallholders, indigenous and rural, 

are shown to be suffering and declining, then there is the potential for a lower likelihood of individuals 

engaging in environmental stewardship practices and ecological management, loss of biocultural 

diversity, and an erosion of SESR to disturbance and perturbation. This research addresses the above 

issues through exploration of three research questions, which are re-stated below, along with some 

associated objectives: 

• Research Question 1: Using an existing method for assessing EI, to what extent and in what 
ways do Nepalese smallholders view themselves as members of an integrated social-
ecological system?  

o Research Objective 1: Explore possible patterns or correlations between EI and other 
traits held by study participants 

o Research Objective 2: Uncover potential drawbacks of existing scholarly methods for 
assessing and describing EI. 
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• Research Question 2: How could the use of seasonal rounds to describe food practices, 
Traditional Ecological Knowledge (TEK), and biocultural diversity in a bounded system 
contribute to existing frameworks for assessing EI?  

o Research Objective 3: Describe the relationships between food practices and time 
within Nepal’s mid-hill social-ecological system, at both the individual and community 
levels. 

o Research Objective 4: Understand how food practices shape and influence ecological 
management practices within Nepal’s mid-hills social-ecological system. 

o Research Objective 5: Understand how food practices shape and influence EI within 
Nepal’s mid-hills social-ecological system. 

• Research Question 3: Does EI operate as a social mechanism of social-ecological systems 
resilience (SESR)?  

o Research Objective 6: Postulate, using this study’s findings, how EI could be situated 
in SESR theory as a social mechanism of SESR 

o Research Objective 7: Postulate, using this study’s findings, how EI could be 
operationalized within Nepal’s mid-hill social-ecological system to enhance resilience 
of smallholder farmers to various disturbances 

 
RESEARCH SITE 

Due to the sensitivity of species conservation initiatives worldwide, it is accepted practice in 

research encompassing the human dimensions of natural resources to refrain from disclosing 

identifying information pertaining to specific individuals, communities, or sites of research. 

Additionally, several practices embraced by participants in this study exist within a grey area of social 

acceptability, whether due to caste/class restrictions within Nepalese society, or perceptions of 

suitability, whether medicinal, spiritual, hygienic, etc. Some ecological practices, though ecologically 

neutral, may be perceived by other members of human society as unacceptable for various reasons, 

and perpetuate stereotypes and narratives relating to caste or class. Thus, the practice of non-

disclosure protects the participants of this study from undue societal harm. 

Although the name and specific location of the research site will remain undisclosed, many traits 

of this site are akin to myriad locations in the region and can be shared. The Government of Nepal 

organizes its community units from smallest to largest, by tol (small village), ward (township), 
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gaunpalika (rural municipality), district, and province. The ward in which this research was conducted 

is composed of several tols, with a total population between 1000-1600. The ward is located within 

the large and bioculturally diverse Gandaki Province. It skirts the Annapurna and Dhaulagiri massifs 

and boasts views of both mountain ranges. The base of the hill on which the village is located is 

around 900m above sea level in altitude with a tropical climate, while the summit reaches 3100m and 

is characterized by temperate conditions (see figures 19&20). Due to the drastic changes in altitude, 

human residents on this hillside are exposed to diverse weather and climate and adjust their 

agricultural and ecological management practices according to average temperatures, weather 

conditions, and availability of sunlight (see figures 19-24 below). The range of conditions has fostered 

a rich display of biodiversity, and residents have displayed their knowledge, use, and management of 

this biodiversity in their interviews with me. 

 

Figure 19. A small village at the research 
site 

 

Figure 20. A study participant’s home, 
providing a typical demonstration of 
traditional Nepali agroforestry 

 

Figure 21. A farmer has 
transplanted wild “khole saag” 
(water cress) into a spare area 
in his fields 

 

 
Figure 22. Agricultural terraces at the 
research site during winter. In the monsoon  

 
Figure 23. An example of a hilltop 
grazing area for goats, sheep, 
cows and water buffalo. 

 
Figure 24. Traditional and modern 
agroforestry plots, side by side 
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The ward and villages, like many in the area, are composed primarily of the Magar indigenous 

ethnic community, and a few families who identify as members of various Shudra castes (Dalit) or 

Bahun castes (Hill Brahmin). There is very little social conflict stemming from caste or class origins. 

The religious composition of the village is primarily Hindu, with a small Christian population. The ward 

depends upon several social institutions, including a ward government of elected officials, tol 

governments of elected officials, mothers’ groups which oversee activities for community women, a 

Community Forestry User Group (CFUG), a Government of Nepal health post, an agriculture extension 

office, four schools, and various special committees which address issues as they arise, such as 

water infrastructure, festival organization, the distribution of aid and trainings, etc. Like many 

households in Nepal, those in the study area are commonly multigenerational, and married women 

move into the household of their husband’s family after marriage. An average of 2-9 individuals lives in 

each household, which can include children, parents, grandparents, and unmarried adults both man 

and woman. Livelihoods and occupations in this area include smallholder agriculture (both 

subsistence and cash crop), transhumant pastoralism, employment with the government, health 

post, or school, or engaging in circular labor migration to bring additional income into the household. 

Residents rely on both smallholder agriculture, hunting, and foraging in the surrounding area to meet 

their subsistence, cultural, and religious needs. 

 
ONTOLOGY, EPISTEMOLOGY, METHODOLOGY, & PERSONAL VALUES 

The frameworks by which we gauge reality and knowledge are unique to each individual 

researcher, and heavily influence our methodological proclivities. Here, I give a brief overview of the 

ontological and epistemological frames which I have developed over time as a result of my education 

and lived experience and describe the subsequent values and methodologies which drive this 

research. 

Ontology 

My ontology, the ways in which I conceive of reality and in which I believe that reality shapes 

my research, are heavily influenced by realism, the notion that reality exists independent from human 

minds, perceptions, and theories (Niiniluoto, 2002; Jenkins, 2010). In the field of natural resources, it 

is important to acknowledge that the natural world, independent of human activity, forms the 

foundation and structure for human society and the ways in which we exist within SES (Tidball, 2012). 
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If a tree is killed by emerald ash bore and a researcher is not around to record its death, the event 

stands. Human society cannot exist independently of natural structures and phenomena; this tenet 

serves as a foundation for my research on the relationships between humans and their environment. 

Epistemology 

Following the establishment of a foundation for what constitutes reality, a researcher must 

develop a system by which they know how, when, or if they know something to be real, an epistemic 

frame. As a researcher, I assess the reality or truthfulness of the phenomenon of interest through two 

lenses, that of the dialectic stance (or dialectical critical realism) (Bhaskar & Norrie, 1998; Bhaskar, 

2008; Cronenberg, 2020) and the use of systems theory (Bausch, 2001). Dialecticism is a 

paradigmatic stance which allows researchers to employ and consider differing perspectives in 

pursuit of answers to their research questions. Dialectics has been explored by many philosophers 

disillusioned with dualistic thinking, and specifically by Bhaskar (2008) who coined Dialectical Critical 

Realism as a method to address complexity in social phenomena and natural structures. My own 

fascination with this conceptual stance stems from an interest in comparison of difference to find the 

best answer(s) to a question or investigation, something I heavily employ in this project with the use of 

a mixed methodology in both data collection and analysis. 

I also embrace the use of systems theory (Bausch, 2001) in my work, by which I focus less on 

the ways in which things exist in our world, and more on how they work together in an infinite series of 

processes and mechanisms at multiple scales. As a researcher focusing on how certain social 

mechanisms might operate within SES to enhance resilience of that system to disturbance, embracing 

systems theory is practically predetermined. 

Commitment to Personal Values 

As a scholar, I am committed to certain values which I have carried with me in this research. I 

strive to practice engaged scholarship which addresses social challenges along with ecological ones. 

While the empirical applications of this work are important to the fields of human dimensions of 

natural resources and SES, the theoretical contributions implied for resilience research at large are 

also very exciting to me. The largest challenge with this research has been attempting to do justice to 

both the theoretical and empirical aspects of this work. Thus, these values have influenced my 

methods, as described below. 
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Methodology 

The questions for this research encompass interdisciplinary concepts and embrace 

participatory methods which engage residents in questions which interest them and have implications 

for their future livelihoods and way of life. We hope to uncover findings which interest not just our 

participants and study community, but the research community at large, and contribute to the larger 

body of work in the field of natural resources. In pursuit of answers to our research questions, we 

utilize quantitative and qualitative survey data, ethnographic observation, questionnaires, and 

participatory methods. These data will yield both positivist and interpretivist answers to our questions, 

and we can examine our data jointly to discover new relationships and insights that might not have 

been apparent with just one method. All these qualities certify this research as a mixed method and 

necessitate the use of mixed methodologies in data collection and analysis. 

I chose to utilize Mixed Methodology in both the data collection and analysis phases of this 

research. Mixed Methodology Research (MMR) involves the collection and analysis of both qualitative 

and quantitative data within one research study (Greene, Caracelli, & Graham, 1989; Creamer, 2018). 

When addressing interdisciplinary research questions, or research which involves many stakeholders 

interested in different aspects of a problem (Mathison, 1988; Howe & Eisenhart, 1990), utilizing a 

mixed methodology presents several advantages. Reichardt & Cook (1979) and Maxwell (2015) voice 

that MMR can be leveraged to uncover findings that might not have been apparent with the use of a 

singular method, while Johnson & Onwuegbuzie (2004) and Greene (2007) state that one of the 

purposes of mixing methods is to amplify the positive traits of both qualitative and quantitative 

methods while minimizing their undesirable traits in a research pursuit that focuses on holistically 

addressing an inquiry. 

 
IRB EXEMPTION STATEMENT 

A Notice of Exemption was provided by the Institutional Review Board for Human Participant 

Research (IRB) at Cornell University for this study (Protocol ID #2110010665). The protocol and 

methodology for this study were determined not to harm the human participants physically or 

psychologically. Many of the study participants are those with whom I have prior acquaintance with, 

due to the nature of my work and visits within the ward. I took care to select participants who would 

provide honest answers and refrain from revealing identifying information. Due to the sensitive nature 
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of information disclosed to me, extra care was taken in protecting the names, locations, and physical 

descriptions of study participants. Names and identifying characteristics are not used in this study, 

nor were they important for the purpose of the study. I determined that my study protocol and 

methodology would keep all participants safe and anonymous. 

 
 
B. DATA COLLECTION & ANALYSIS 

SAMPLING PLAN  

In order to gauge interest in this study’s research topics, the first step in my sampling plan was to 

communicate my intention with community leaders. I have an ongoing working relationship with the 

communities in this area and used these lines of communication to reach out to the ward adakshya 

(leader/mayor), and several tol leaders to explain my research idea and request permission to visit and 

conduct interviews with willing participants. I obtained consent to conduct interviews and arrived at 

the research site two months after obtaining this consent, as well as a Notice of Exemption from the 

IRB Office of Cornell University. I spent my first few days meeting with community officials in the ward 

office and health post, explaining my research ideas in further detail, and conducting two pilot 

interviews which informed how I eventually conducted interviews with my study participants (n = 41). I 

also spent this time meeting with acquaintances and past collaborators on other projects, several of 

whom agreed to be interviewed for this study. 

This research employed a data collection plan that consisted partially of convenience sampling 

(Emerson, 2021), and criterion sampling (Palinkas, Horwitz, & Hoagwood, 2015). The majority of the 

population in this ward are smallholder farmers and labor migrants, and the time they had available to 

meet with me was limited by the ongoing planting of crops and completion of other manual labor 

tasks which characterizes the stretch of time I was able to spend in the field during this trip. I 

conducted interviews at the convenience of my participants. This often meant working in the early 

mornings and late evenings. Additionally, and despite these limitations, I wanted to ensure I was 

collecting data from a diverse, yet representative range of community members. My criteria included a 

representative mix based on gender, age, occupation, education level, number of years living in the 

community, engagement or participation in community leadership and citizenship, and size of family 

unit. This combination of meeting with those participants who a) had available time to meet during a 
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busy season of cultivation, and b) met my criteria, enabled me to conduct between 2 and 4 interviews 

per day for the remainder of my time at the research site. 

This sampling plan yielded interview data from 41 total participants over the course of my 

fieldwork. Prior to beginning each interview, written consent was obtained before the interview in 

accordance with IRB protocol and best practices. For this study I was also able to draw on datasets I 

have collected at this site previously, primarily in the areas of ethnographic observation and 

demographic surveying. I have expanded on every type of data collected in further detail in the 

sections below. 

 

DATA COLLECTION 

I employed mixed methods data collection throughout my fieldwork, splitting the data into three 

categories: 1) Qualitative, 2) Quantitative, and 3) Data transformable (initial qualitative data collection, 

with the intention of transforming the data into a quantitative form for further analysis). Data were 

collected during participant interviews in the following order: 

1. Environmental Identity Questionnaire (Clayton et al., 2021) 

2. Creation of Seasonal Rounds 

3. Short Answer Questions 

4. Demographics Survey 

5. Field Observation 

This data are explained in further detail below. 

Environmental Identity Questionnaire (Clayton et al., 2021) 

I chose to utilize Clayton et al.’s (2021) Environmental Identity questionnaire for several 

reasons. First, the updated scale purports to account for cultural differences and sensitivities and is 

meant for use in multicultural contexts. Second, it has been validated in six countries, each with their 

own distinct culture and language. This introduces it is potential for translatability into the Nepali 

language. Third, the researchers specifically state that the scale is meant to determine not only 

individual connectedness to nature as an aspect of self, but also an individual’s likelihood to engage in 
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concrete environmental stewardship or natural resource management activities. These qualities 

distinguished the EID scale (ibid.) to me as the scale most likely to accurately assess the ecological 

identities of indigenous Nepali smallholders in rural Nepal. 

The EID is a 14-question survey which uses Likert scale questions ranging from 1-7, with 1 

being “not at all true of me” and 7 being “completely true of me.” Questions assess an individual’s felt 

relationship to the natural world (cognitive and emotional), likelihood of engaging in environmentally 

friendly activities or environmental stewardship, and likelihood to associate with others who do the 

same. The answers to these 14 questions are averaged upon completion of the survey, which provides 

an individual score out of a total possible 7 points. 
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Table 1. Clayton et al.’s (2021) Environmental Identity Questionnaire, utilized in this study. 
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Demographics Survey 

The demographics survey took the form of a brief questionnaire which included questions eliciting 

the following data: 

• Age 

• Gender 

• Occupation 

• Education Level 

• Time spent living in Ward 

• Frequency of temple/church visitation 

• Number of people in family 

• Whether or not they have a kitchen garden 

• Types of livestock/other animals owned 

• Whether or not they have engaged in labor migration, and if so, for how many years 

• Whether or not a family member (or multiple members) has engaged in labor migration, and if 
so, for how many years 

For this research I drew on and updated demographic information from previous work, along with 

adding new demographic information as needed. 

Field Observation: 2018-2023 

I undertook field observation of this area, as well as of many of the current study’s 

participants, from 2018-2023. Baker (2006) alludes to “the need to study and understand people 

within their natural environment” as a prime motivation for engagement in ethnographic and field 

observation. This study concurs with Baker’s statement, in that in this research we draw motivation 

and inspiration from field observation as a method by which to observe people’s relationship with and 

within the natural environment, and a desire to understand how it may be changing over time. Nurani 

(2008) criticizes ethnography as a method which draws primarily on potentially fallible or biased 

observations. However, done correctly, ethnographic observation serves as a holistic method by which 

we can gain an insider’s understanding of the research problem from an outsider’s perspective. This is 
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the goal of implementing observation in this research (Baker, 2006; O'Reilly, 2011). As one of several 

types of qualitative data collected in this research, ethnographic observation holds value as a way by 

which we can step more completely into the lives of our research participants and understand the 

motives, successes, and failures which drive their decision-making and ways of being within this 

social-ecological system, more so than by simply looking through their demographic information. 

Short Answer Questions: Adaptability of Food Practices 

I initially began this study with the intention of carrying out long-form, semi-structured 

interviews with my participants. My two pilot surveys illuminated the ambition of this plan, and I 

reconsidered how I might gather much needed qualitative data while not placing too high a demand 

on my participants’ available free time. Asking a series of short answer questions proved a way to 

expedite the process of inquiry and eliminated the need for a longform interview which included 

questions that were non-essential to the research questions or redundant. The short answer 

questions address the adaptability of personal and community food practices, and how they might be 

changing over time or affecting the overall SESR and ecological identities of the study participants. The 

short answer questions were asked following the creation of the social-ecological rounds, and are 

listed below: 

• Q1A: Are there any items in this calendar that are important to you? Why are they important? 

• Q1B: What are some foods that you eat throughout the year? 

• Q1C: Are there foods that you do not eat? For what reason? 

• Q1D: Are there foods that others should not eat? For what reason? 

• Q2A: Would you say you eat the same things as your parents or grandparents ate? 

• Q2B: Are there any rules about what should be foraged in the surrounding area? Who makes 
these rules? 

• Q2C: Have foraging rules changed over time? 

• Q3: What can I (the PI) do to improve this calendar? 
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Seasonal Rounds 

Nepal has a unique and intricate system of date-and-timekeeping which aligns with solar, 

lunar, and ecological phenomena. It determines the timing of everything from the workday to 

marriages and major festivals to harvest and planting times. The Bikram Sambat, as it is known in 

South Asia, is a lunisolar calendar which draws heavily on the influence of the ancient Hindu calendar. 

Similar to the Gregorian calendar, the Nepali Bikram Sambat (�बक्रम संवत) is split into twelve months. 

Unlike the Gregorian calendar, the Bikram Sambat bases time on both the phases of the moon and the 

time it takes for the Earth to revolve around the Sun. The Bikram Sambat also records six seasons, as 

opposed to the Gregorian four seasons, based on the position of the Sun. This more accurately 

reflects weather and climate conditions in Nepal and the surrounding region. The final difference is in 

the year; Nepal is in the year 2080, while the Gregorian world is in the year 2024. 

The smallest unit in the calendar is a Tithi, or day. A Tithi begins at sunrise and records the time it takes 

for the moon to complete 1/30th of its revolution around the Earth (see Figure 25 below). Each Tithi 

has a specific name corresponding to the phases of the moon. One fortnight is comprised of 14 Tithis 

plus a full or new moon day and is called a Paksha (See Figures 26-28 below). There are two Pakshas 

in a month, corresponding to the waxing and waning of the moon; Shukla Paksha (waxing) and Krishna 

Paksha (waning). Every Tithi in the month is repeated once, apart from the Full Moon Tithi (Purnima) 

and the New Moon Tithi (Aunshi). 

 
Figure 25.  An illustration of the Nepali Tithi, the amount of 
time it takes for the moon to travel 1/30th of its revolution 
around the Earth 

 
Figure 26. An illustration of the two Pakshas of the Nepali 
month, with all 30 tithis displayed.  
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Figure 27. A further demonstration of the two pakshas shown as distinct phases of the moon 

 

 

Figure 28. The tithis and pakshas superimposed onto a contemporary calendar month for the purpose of modern timekeeping 
and translation into Gregorian time 

Each cycle of the month, all the way down to the Tithi, is associated with different activities. 

For example, it is considered best practice to harvest a crop in the second half of the month, during 

Krishna Paksha, as the moon is waning. In this way and many others, the Bikram Sambat heavily 

influences the food practices of many Nepalis. The Bikram Sambat New Year begins with the month of 

Baishakh (वैशाख), which corresponds roughly to the second half of April and the first part of May in the 
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Gregorian calendar. Figures 29 and 30 display a typical Nepali month, and a diagrammatic 

representation of how the months, seasons, and major holidays correspond.  

 
Figure 29. An example of the typical modern representation 
of the Nepali month  

Figure 30. A representation of the ancient Bikram Sambat 
calendar, shown with the six Nepali seasons and with a key 
for the Gregorian calendar in the center and major holidays 
indicated 

 

The calendar then continues through the remaining 11 months and six seasons, which are 

detailed below: 

1. Baishakh (वैशाख): mid-April - mid-May 

2. Jeth (जेठ): mid-May - mid-June 

3. Asaad (आषाढ़): mid-June - mid-July 

4. Saaun (साउन): mid-July - mid-August 

5. Badhau (भदौ): mid-August - mid-September 

6. Asoj (असोज): mid-September - mid-October 

7. Kartik (का�तर्क): mid-October - mid-November 

8. Mangsir (मं�सर): mid-Nov. - mid-December 

9. Poush (पौष): mid-December - mid-January 

10. Maagh (माघ): mid-January - mid-February 

11. Fagun (फागुन): mid-February - mid-March 

12. Chait (चैत): mid-March - mid-April 
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The six seasons, or “ritu” (ऋतु), of the Bikram Sambat accurately describe Nepal’s annual 

climate patterns: 

1. Basanta Ritu (बसन्त ऋतु): Chait + Baishakh: spring-type weather. Plants come back to life 

2. Grishma Ritu (�ग्रष्म ऋतु): Jeth + Asaad: hot season. Wild trees bear fruit 

3. Barshaa Ritu (वषार् ऋतु): Saaun + Badhau: rainy season. Monsoon 

4. Sharad Ritu (शरद ऋतु): Asoj + Kartik: end of monsoon. Harvest of grains and main crops 

5. Hemanta Ritu (हेमन्त ऋतु): Mangsir + Poush: early winter. Harvest of vegetables. Mildly chilly 

6. Shishir Ritu (�श�शर ऋतु): Maagh + Fagun: deep winter. Nothing really growing. Coldest weather 

For this research I needed to devise an easily legible way of viewing the ecological and food 

practices of interview participants as they relate to this very intricate system. I decided to make a list of 

elements we need in these calendars, explore different ways to depict these elements, and then try 

different combinations of these depictions to come up with a system that is simple/straightforward, 

culturally sensitive/appropriate, beautiful/engaging, and easily legible by both anglophone and Nepali 

audiences. In order to achieve this, I needed to design a seasonal round template with the ability to 

depict the following characteristics: 

• Time: in months, seasons, and the full solar year 

• Lunar cycles: Many Nepalis base their consumption habits on this element of their calendar, 
with the cycles of the moon dictating times of harvest, forage, hunting, sacrifice, celebration, 
etc. 

• Individual items: Their species, genus, class, scientific name, and common names both 
Nepali and English 

• Item seasonality: The times of year in which individual items are available 

• Item utilization: The number of people in my study set who are utilizing a specific item. 

Drawing on these requirements for the research and on the details of the Bikram Sambat calendar, 

a template was created which incorporates all of these elements into a circular format. These 

individual elements are depicted in Figures 31-33 below: 
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Figure 31.  Months are displayed in a circular manner and meant to be read clockwise. The months of both the Bikram 
Sambat and the Gregorian calendar are included for legibility 

 

 
Figure 32.  Ideally, the beginning of the Bikram Sambat month falls on the new moon, with the full moon occurring roughly 
halfway through the month. At the same time, the Nepali year is measured by the time it takes to complete one revolution 

around the sun, represented in our calendar by a circle. Because many Nepalis base their gathering and consumption 
practices on the phases of the sun and moon, these are shown on the calendar. 
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Figure 33. The six seasons of the Bikram Sambat (spring, hot, monsoon, early autumn, late autumn, and winter) are shown on 
the calendar to make it easier for the reader to interpret the seasonality and ideal weather conditions for various items on the 

calendar such as wild fruits, hunting seasons, or planting times 

. 
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Combined and read in a clockwise fashion, the Nepali Seasonal Round (absent of items on it) 

looks like this (Figure 34 below): 

 

Figure 34. The completed Nepali Seasonal Round, with the months of the Bikram Sambat, the six Nepali seasons, and the 
annual lunar cycles all represented 



 

53  

With the template complete, I also needed a simple method of portraying items and their 

seasonality upon the Nepali Seasonal Round. This was accomplished through creating a color-coded 

system to delineate different categories of item, such as “domesticated plant” or “wild animal.” 

Seasonality can be shown with a simple line, showing where the season of harvest begins and ends for 

that species. Year-round items are placed in the center of the calendar, and the utility of each item can 

be shown by increasing or decreasing the size of the item on the calendar itself. These elements are 

visualized in Figures 35 and 36 below: 

 

Figure 35. A demonstration of individual item representation. Individual items are shown within a single bubble which is color 
coded by type of item, whether wild, domesticated, plant, animal, fungi, or unknown. “Grain, Pulse, or Legume” is included as 

a distinct category 
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Figure 36. A demonstration of how to represent an item’s seasonality (whether that be seasonal or year-round) and utilization 

 
 Co-creation of Individual Seasonal Rounds with Nepali Participants 

With a workable seasonal round template completed, I moved into data collection with my 

Nepali survey participants. The creation of individual seasonal rounds was conducted in one-on-one 

interviews, sometimes with children or other family members present. Participants were given a 

template, described above, which included the elements of the Nepali calendar in the Devanagari 

script, with markers to delineate time, in a circular format. I explained in Nepali how to fill out the 

round, and why we were doing this together. To assist in inspiring participants, I provided them with my 

own calendar illustrating my annual food practices in New York State, shown in Figure 37 below. The 

plants and animals on my calendar were intentionally different from those found in Nepal, so 

participants would not feel pressured to imitate my example.  
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Figure 37. An example seasonal round the P.I. used during participant interviews to demonstrate how seasonal rounds could 
be created. Care was taken to include only plants and animals which could be found in the P.I.’s native New York State 

Beginning at the Nepali New Year in the month of Baishakh (around mid-April for the Gregorian 

Calendar), most participants worked their way around the template month by month, narrating the 

foods that they utilized in each season while I wrote them down and confirmed with participants that I 

had written everything correctly. The goal of this portion of the study was to search for foods which 

participants find important enough to remember and discuss, what those foods are, and why they are 



 

56  

important to that participant. This methodology did not require an exhaustive list of items; most of 

interest were the foods, medicines, and useful consumables which participants found important 

enough to remember and recount. For example, during the monsoon season there is a dearth of fresh 

domestic vegetables, grain stores are running low, and most of the dried food exempting ferments is 

becoming moldy due to the constant rain and moisture. Many smallholders depend upon wild 

vegetables in this season, and the extent of their knowledge on the availability and sustainable 

management of these key species could be an indicator of their resilience, as well as evidence of their 

active integration within the surrounding social-ecological system. Figures 38 and 39  below illustrate 

the process of creating seasonal rounds with study paricipants. 

 
Figure 38. An example of a Seasonal Round created in collaboration with a study participant 
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Figure 39. A typical scene for conducting one-on-one participant interviews 

 
DATA ANALYSIS 

I employed a mixed method triangulation design (Teddlie & Tashakkori, 2006; Teddlie & Tashakkori, 

2009)  to “obtain different but complementary data on the same topic” (Morse, 1991, p. 122) that align 

with my research objectives and aid in addressing the research questions. Triangulation is a one-

phase research design by which I implemented qualitative and quantitative data collection at the 

same time, with the same study participants, giving equal weight to each mode of data collection and 

subsequent analysis. This design could be called a “concurrent triangulation design” (Creswell & 

Plano Clark, 2011), and is often referred to as a “three-legged stool” in which each leg bears an equal 

weight of importance with the other two and complement each other to reveal meaningful findings 

that might not have been uncovered using qualitative or quantitative data collection alone (Teddlie & 

Tashakkori, 2009). A “concurrent triangulation design” of data collection and analysis implies three 

phases of data collection, and five phases of data analysis: (1) Singular Quantitative, (2) Singular 
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Qualitative, (3)Singular Data Transformable (qualitative and quantitative), and (4) a multimethod mixed 

analysis. If done correctly, the singular phases should yield unique insights on our research questions, 

and the fifth phase will determine whether these insights diverge or converge (agree or disagree) on 

significant findings which conclusively answer, or strongly suggest answers to, our research questions. 

Figure 40 below illustrates this scheme: 

 

Figure 40.  A “concurrent triangulation design” (Creswell and Plano Clark, 2011)  

Qualitative Data Analysis 

Qualitative Data Analysis centered on the Short Answer Questions and Field Observation and 

addressed the following research objectives: 

• Research Objective 2: Uncover potential drawbacks of existing scholarly methods for 
assessing and describing EI. 

• Research Objective 3: Describe the relationships between food practices and time within 
Nepal’s mid-hill social-ecological system, at both the individual and community levels 
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• Research Objective 5: Understand how food practices shape and influence EI within Nepal’s 
mid-hills social-ecological system. 

Both datasets, the Short Answer Questions and the Field Observations, were qualitatively 

analyzed through content analysis and the creation of a hierarchical code frame (Miles, Huberman, & 

Saldana, 2018). Datasets were coded using both deductive and inductive content analysis (Schreier, 

2014). Deductive Content Analysis involved coding the data for association with the research 

questions and a simple categorization of answers given to each question. Inductive Content Analysis 

involved the creation of sub codes which were assigned to each of the main research question codes. 

This process yielded two hierarchical code frames, and is illustrated in Figures 41 and 42 below: 

 

 

Figure 41.  Qualitative Content Analysis of both Short Answer Questions and Field Observations. Content was first coded 
deductively, according to research question, and then inductively, by sub-theme 
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Figure 42. Qualitative Content Analysis of the Short Answer Questions only. Content was coded deductively, with codes 
determined by categorizing the answers 

Upon completing Qualitative Content Analysis, results were numerated and analyzed in R 

(Chandra & Shang, 2019; Cooksey, 2020) to examine for any patterns or correlations within the 

datasets. Results were compiled into a comma-separated values file (CSV) file for further analyses. 

 

Quantitative Data Analysis 

Quantitative Data Analysis centered on the EID Questionnaire (Clayton et al., 2021) and the 

Demographics Survey, and addressed the following research objectives: 

• Research Objective 1: Explore possible patterns or correlations between EI and other traits 
held by study participants 
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• Research Objective 2: Uncover potential drawbacks of existing scholarly methods for 
assessing and describing EI 

• Research Objective 5: Understand how food practices shape and influence EI within Nepal’s 
mid-hills social-ecological system. 

• Research Objective 7: Postulate, using this study’s findings, how EI could be operationalized 
within Nepal’s mid-hill social-ecological system to enhance resilience of smallholder farmers 
to various disturbances. 

Both datasets were numerated and imported into RStudio (Wetcher-Hendrick, 2011) to create 

descriptive statistics to summarize data for examination and comparison (Cooksey, 2020). All data 

was plotted using RStudio’s visualization packages and examined to identify any patterns, 

commonalities, or areas of interest that might relate to the research questions and their objectives 

(Albers, 2017). Results were compiled into a CSV file for further analyses. 

 
Transformable Data Analysis 

Transformable Data Analysis centered on the Seasonal Rounds dataset, and addressed the 

following research objectives: 

• Research Objective 3: Describe the relationships between food practices and time within 
Nepal’s mid-hill social-ecological system, at both the individual and community levels. 

• Research Objective 4: Understand how food practices shape and influence ecological 
management practices within Nepal’s mid-hills social-ecological system. 

• Research Objective 5: Understand how food practices shape and influence EI within Nepal’s 
mid-hills social-ecological system. 

• Research Objective 6: Postulate, using this study’s findings, how EI could be situated in SESR 
theory as a social mechanism of SESR 

The participatory methods used for this project, specifically the creation of seasonal rounds, have 

the potential to be analyzed both qualitatively and qualitatively. This is a process known as data 

transformation (Fetters, Curry, & Creswell, 2013), during which one type of data, qualitative or 

quantitative, is converted into another. In the case of the seasonal rounds, each individual round was 

first qualitatively interpreted, after which its elements were numerated, organized in a data frame, and 

quantitatively analyzed using RStudio and Microsoft Excel. 

 Transformable Qualitative Analysis 
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During Transformable Qualitative Analysis, the goal was to interpret the relationships between 

items listed on the seasonal rounds, and time. As explored in the literature review, the use of seasonal 

rounds to explore time-related natural resource practices is academically novel. Methods of 

qualitatively interpreting seasonal rounds are somewhat sparse. Ruelle et al. (2022) demonstrates 

how seasonal rounds may be interpreted, by identifying the following: 

1. Individual items and time: When during the solar year are individual items in season? 

2. Synchronies and time: When during the solar year are groups of items coming into season 

simultaneously and being harvested? 

3. Sequences and time: When during the solar year are individual items coming into season in a 

certain order and being harvested? 

Identifying individuals, synchronies, and sequences within each seasonal round allows the 

researcher an idea of the practices that individuals within a social-ecological system maintain in order 

to subside within that system. Figures 43 and 44 below illustrate examples of sequences and 

synchronies within the seasonal rounds. 

 

Figure 43.  An illustration of a sequence: When during the 
solar year are individual items coming into season in a 
certain order and being harvested? 

 

Figure 44.  An illustration of a synchrony: When during the 
solar year are groups of items coming into season 
simultaneously and being harvested? 
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By layering knowledge and interpretation of seasonal climate patterns atop the individual 

items of a seasonal round, the researcher gains further insight into how these practices allow an 

individual the ability to maintain or enhance their resilience within their social-ecological system. To 

further illuminate the resilience aspect of the seasonal rounds, I chose to analyze and interpret the 

density of the seasonal rounds as well. When during the solar year are there greater concentrations of 

species coming into season and being harvested? When are there lesser concentrations of species? 

Seasonal Round density is exemplified in Figure 45 below.  

 

Figure 45. An illustration of two different Densities: when during the solar year are there greater concentrations of species 
coming into season and being harvested? When are there lesser concentrations of species? 

Following interpretation of individuals, synchronies, sequences, densities, and utilizations, 

this information was imported into a Microsoft Excel file and examined for any patterns or possible 

groupings. 8 “typologies” emerged, each expressing a certain intensity of the above five 

characteristics. Examples of seasonal rounds which typify these 8 typologies were selected from the 

data set and are displayed in Results. 

Transformable Quantitative Analysis 

During Transformable Quantitative Analysis, the main goal was to numerate the qualitative 

characteristics of each item, such as their class, seasonality, genus, etc., and import that information 

into RStudio for the creation of descriptive, summary, and inferential statistics. All data was plotted 

using RStudio’s visualization packages and examined to identify any patterns, commonalities, or areas 
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of interest that might relate to the research questions and their objectives (Albers, 2017). Results were 

compiled into a CSV file for further analyses. 

Mixed Methodology Analysis 

With the prior four individual qualitative and quantitative analyses complete, the mixed 

methodology analysis involves the analysis and comparison of each dataset with the other, in order to 

determine whether findings from each dataset support and reinforce one another or contradict and 

confuse. The use of data transformation in this research requires me to modify the simple concurrent 

triangulation design (Teddlie & Tashakkori, 2009) I began with, and incorporate elements of the data-

transformation design (Creswell & Plano Clark, 2011) into the analysis. Where the concurrent 

triangulation design would have limited my analysis to a maximum of three different datasets, by using 

data transformation I can elongate the analysis and fully utilize the five unique sets of data and five 

points of comparison between datasets I have collected during my fieldwork (Figures 47 and 48 

below). 

 

Figure 46.  A simplified representation of the concurrent triangulation design (Creswell & Plano-Clark, 2011) for the mixed 
methods analysis 
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Figure 47.  A more complex representation of the concurrent triangulation design (Creswell & Plano-Clark, 2011) for the mixed 

methods analysis. Individual analyses are described, cited, and attached to research questions 

During the five mixed methodology comparisons, I sought to answer one question: do results from 

the previous analyses converge or diverge? That is, do they agree or disagree with each other? The way 

in which I determined this depended on the data being compared. With comparisons between the 

purely quantitative datasets, this was done using descriptive and inferential statistics to identify where 

data converges and diverges on certain answers, findings, and observations. With comparisons 

between two qualitative datasets, or a qualitative and a quantitative dataset, this was achieved using 

joint displays (Creamer, 2018; Fetters & Tajima, 2022) to understand whether the data converge or 

diverge on certain answers, findings, and observations. Once convergence and divergence findings 

were identified, they were tallied and assigned to the research questions and objectives they most 

similarly resembled and addressed. Once complete, this tally was examined to determine whether I 

could assign definite answers or results to our research questions and objectives. 
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IV. RESULTS 

A. SUMMARY OF MIXED METHODS FINDINGS 

A summary of whether findings typically converged or diverged between each of the five specific 

comparisons is detailed in the diagram below. Overall, divergences in findings between the four 

singular analyses were present, but did not constitute a large portion of the total findings, and did not 

constitute a majority of the findings in any of the five comparisons. In short, when compared with 

findings from other singular method analyses, findings tended to converge (agree) with each other 

more often than not (see Figure 49 below). 

 
Figure 48. Visualized results from the convergent triangulation analysis. A summary of findings from each of the five 

comparisons is provided in bolded pink text. Findings tended to agree with each other through convergence, although 
occasional divergences in the data supplied context towards findings in the singular analyses. 

Findings resulting from the five mixed method comparisons, which are listed above in detail, were 

compiled and organized according to the objective they most strongly addressed. These are displayed 

below, organized by research objective and finding. Singular findings may be duplicated under 
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different research objectives if they strongly address more than one research objective at once. The 

following pages discuss the research findings in detail, organized by research objectives 1 through 7. 

Table 2. Singular & Mixed methods analysis - compilation of findings 

Research Question & Objective Finding 

Research Question 1: Objective 1: Explore possible 
patterns or correlations between EI and demographic 
identifiers such as age location occupation etc. in Nepal’s 
mid-hill social-ecological system. 

Divergence Finding: No correlation between EID scores, 
number of items in seasonal rounds, and demographics 

 
Divergence Finding: No correlation between seasonal 
round typologies and demographics 

 
Singular Finding: No correlation between EID scores and 
demographics 

Research Question 1: Objective 2: Uncover potential 
shortcomings of existing scholarly methods for assessing 
and describing EI. 

Convergence Finding: Noticeable patterns and correlations 
between EID scores and seasonal round typologies 

 
Convergence Finding: Certain foods and practices are both 
culturally important and important to individual identity 

 
Divergence Finding: Participants are maintaining a lesser 
diversity of food habits and practices compared to their 
ancestors, but are not concerned about degradation of 
resilience 

 
Singular Finding: Participants expressed confusion about 
particular questions in the EID Questionnaire, particularly 
questions pertaining to nature or the idea of nature, as 
there are many different meanings of “nature” in Nepali 
culture 

 
Singular Finding Participants score particularly low on 
questions dealing with psychological distance from Nature. 
These questions likened humans to animals, and this 
comparison was poorly received.  

 
Singular Finding: Participants express confusion about the 
Likert type question format, and greatly benefited from a 
diagram explaining the representation of each number on 
the scale as an answer 

Research Question 2: Objective 3: Examine the 
relationships between food practices within Nepal’s mid-
hill social-ecological system and time at both the individual 
and community levels. 

Convergence Finding: Participants are intentionally and 
gradually changing their food habits over time 

 
Divergence Finding: No correlation between food 
habits/practices and demographics 

 
Divergence Finding: Diets are becoming less diverse vs. 
diets are becoming more diverse  
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Singular Finding: Participants are eating a less diverse diet 
than they used to despite having access to more kinds of 
foods but are still eating the same number of wild foods.  

Research Question 2: Objective 4: Understand how food 
practices shape and influence ecological management 
practices within Nepal’s mid-hills social-ecological system. 

Convergence Finding: A diversity of food habits and 
practices contributes towards maintaining biocultural 
diversity and SESR 

 
Convergence Finding: Use of wild food items contributes 
toward maintaining SESR 

 
Convergence Finding: Participants believe their practices 
enhance the resilience of their system 

 
Divergence Finding: No association between food 
habits/practices and demographics 

 
Divergence Finding: No correlation between seasonal 
round typologies and demographics 

 
Singular Finding: Participants are eating a less diverse diet 
than they used to despite having access to more kinds of 
foods, but are still eating the same number of wild foods.  

 
Singular Finding: Participants are maintaining a lesser 
diversity of food habits and practices compared to their 
ancestors, but are not concerned about degradation of 
resilience 

Research Question 2: Objective 5: Understand how food 
practices shape and influence EI within Nepal’s mid-hills 
social-ecological system. 

 

Convergence Finding: Noticeable patterns and correlations 
between EID scores and number of items in seasonal 
rounds 
Convergence Finding: Noticeable patterns and correlations 
between EID scores and number of wild items in seasonal 
rounds 

 
Convergence Finding: Noticeable patterns and correlations 
between EID scores and seasonal round typologies 

 
Convergence Finding: Participants worry that losing some 
of their food practices/habits may contribute to a loss of 
identity 

 
Singular Finding: Certain foods and practices are both 
culturally important and important to individual identity 

 
Singular Finding: No correlation between EID scores, 
number of items in seasonal rounds, and demographics 

Research Question 3: Objective 6: Understand how EI 
could be situated in SESR theory as a social mechanism of 
SESR 

Convergence Finding: Noticeable patterns and correlations 
between EID scores and number of items in seasonal 
rounds 

 
Convergence Finding: Use of wild food items contributes 
toward maintaining SESR 
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Singular Finding: Participants are intentionally and 
gradually changing their food habits over time 

 
Singular Finding: Participants worry that losing some of 
their food practices/habits may contribute to a loss of 
identity 

 
Singular Finding: Certain foods and practices are both 
culturally important and important to individual identity 

Research Question 3: Objective 7: Postulate, using this 
study’s findings, how EI could be operationalized within 
Nepal’s mid-hill social-ecological system to enhance 
resilience of smallholder farmers to various disturbances. 
 

Convergence Finding: Noticeable patterns and correlations 
between EID scores and number of wild items in seasonal 
rounds 

 
Convergence Finding: Noticeable patterns and correlations 
between EID scores and number of items in seasonal 
rounds 

 
Singular Finding: A diversity of food habits and practices 
contributes towards maintaining biocultural diversity and 
SESR 

 
Divergence Finding: No correlation between EID scores, 
number of items in seasonal rounds, and demographics 

 

B. RESEARCH OBJECTIVE 1: PATTERNS & CORRELATIONS BETWEEN EI & OTHER TRAITS 

HELD BY STUDY PARTICIPANTS 

Within the EID questionnaire results there was a range of answers as diverse as the respondents. 

The mean score was 4.92 out of a possible score of 7.00, roughly 0.8 points lower than the average in 

Clayton et al.’s (2021) study (5.7). The minimum score was 3/7 and the maximum was 6.21/7. Scores 

varied widely across the 14 individual questions, with some questions garnering lower responses than 

others. For example, participants chose to rate the statements in questions 2 & 5, which deal with 

psychological distance between humans and animals, rather poorly. However, questions which deal 

with the emotional aspects of nature, such as questions 9, 12, and 14, garnered much higher scores. 

Each of these questions along with their answer distributions can be viewed in the histograms (Figures 

49-63) below: 
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Figure 49. EID Questionnaire, question 1 responses (histogram) 

 

Figure 50.  EID Questionnaire, question 2 responses (histogram) 
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Figure 51.  EID Questionnaire, question 3 responses (histogram) 

 

Figure 52.  EID Questionnaire, question 4 responses (histogram) 
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Figure 53.  EID Questionnaire, question 5 responses (histogram) 

 
Figure 54.  EID Questionnaire, question 6 responses (histogram) 
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Figure 55.  EID Questionnaire, question 7 responses (histogram) 

 
Figure 56.  EID Questionnaire, question 8 responses (histogram) 
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Figure 57.  EID Questionnaire, question 9 responses (histogram) 

 
Figure 58.  EID Questionnaire, question 10 responses (histogram) 
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Figure 59.  EID Questionnaire, question 11 responses (histogram) 

 
Figure 60. EID Questionnaire, question 12 responses (histogram) 
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Figure 61.  EID Questionnaire, question 13 responses (histogram) 

 
Figure 62.  EID Questionnaire, question 14 responses (histogram) 
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Figure 63. EID Questionnaire response densities, with included mean & median line for this research, as well as Clayton et 
al’s (2021) mean (shown in green) 

 

Once data were imported into RStudio and analyzed for summary and descriptive statistics, I was 

able to gain a more comprehensive understanding of my participants’ demographic information as 

well (see Figures 64-71 below). Nearly 60% of my 41participants were female. I attribute this to the 

fact that I (the P.I.) am a woman and so have greater social access to other women. Aside from this, 

the dataset was diverse, with participants across different ages, education levels, family sizes, and 

time spent residing in the study area. The majority of participants have a primary occupation as 

smallholder farmers, producing staple grains and cash crops such as fruits, vegetables, and spices 

such as turmeric and ginger. A smaller group of participants hold occupations in the local government, 

the local medical complex, schools, and in traditional occupations such as carpentry or the traditional 
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healing arts. Roughly one-third of my study participants have engaged in labor migration in the past, 

with the vast majority of those being men. And of my 41 participants, nearly 60% of them responded 

that someone in their immediate family was currently engaging in labor migration. This is on track with 

census reports stating that half of all Nepali households have recorded at least one person working 

abroad to bring income into the household (Government of Nepal, 2021), with these percentages even 

higher in the mid-west region of Nepal (ibid.). 

 

Figure 64.  participant demographics: age and gender 

 

 

Figure 65.  participant demographics: education level 
attained 

 

 

Figure 66.  participant demographics: family size of 
participant 

 

Figure 67.  participant demographics: livestock ownership 
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Figure 68.  participant demographics: time spent living 
within the research site 

 

Figure 69. participant demographics: occupation 

 

Figure 70.  participant demographics: have you migrated for 
work? 

 

Figure 71.  participant demographics: number of years 
spent migrating for work 

This study found no statistically significant correlations between the EID scores of study 

participants and any demographic trait such as age, gender, occupation, whether or not they have 

engaged in labor migration, whether or not they have a family member who has engaged in labor 

migration, livestock holdings, whether or not they have a kitchen garden, education level, or family size 

(see table in Appendix B). 

Within the qualitative analysis, many respondents did indicate that food practices, specifically 

familiarity with wild items and cash crops, were particularly important to them and how they form their 

identities within this social-ecological system. Some of the primary themes which revealed 

themselves centered on the importance of certain foods and practices to personal, cultural, and 
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community identity within this social ecological system, although some respondents did indicate that 

food practices were not particularly important to them in any way. 

 

C. RESEARCH OBJECTIVE 2: PERCEIVED SHORTCOMINGS OF EXISTING EI ASSESSMENT 

SCALES RESULTING FROM THIS STUDY 

Clayton et al.’s (2021) Environmental Identity Questionnaire was developed specifically for use in 

multicultural contexts. I was eager to determine if this assessment, and potentially others, would be 

helpful for describing the ecological identities of rural, indigenous smallholders in non-Western 

contexts, as to my knowledge these scales have very rarely been used in these communities. Despite 

the above findings’ reliance upon Clayton et al.’s (2021) Environmental Identity Questionnaire, this 

study uncovered a few drawbacks of this questionnaire that could be easily remedied for use in 

multicultural and multi-geographic contexts. 

Multiple questionnaires and assessments pertaining to EI or one of its counterparts 

(connectedness to nature, nature relatedness, environmental identity, etc.) were developed in 

collaboration with survey takers that skew urban and educated. There is nothing objectively or 

relatively “wrong” with either of these populations or their ecological identities. However, urban 

populations are less likely to view themselves as resource-dependent or resource-proximate, and the 

essence of their relationship with the natural environment is likely to differ from those in rural 

communities. Academics (primarily undergraduate students at universities where these scales were 

developed) are very familiar with the concept of being surveyed and may have received an ecological 

education which primes them to give certain answers, knowing what they mean to the overall survey. 

Both aspects of these populations may have served to skew the data in a direction that does not align 

with the ecological identities of resource-proximate smallholders who maintain intensive knowledge 

about and cultural practices pertaining to their specific SES. 

Secondly, the process of collecting responses to the EID questionnaire revealed to me a series of 

simple cultural differences, misunderstandings, and confusions which more than likely contributed to 

lower scores amongst my study participants. Right off the bat, most of my participants were unfamiliar 

with the Likert-scale question structure employed in the EID questionnaire. I spent a lot of time 

explaining how every number corresponded to a value, and often was met with questions pertaining to 
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what qualified for a phrase such as “completely true of me”. Eventually I needed to make a key 

explaining what each number meant. There is some experience in the literature examining responses 

to certain question structures in multicultural contexts, which finds that culture can affect response 

patterns, especially using a Likert scale question structure (Lee, Jones, Mineyama, & Zhang, 2002; 

Wang, Hempton, Dugan, & Komives, 2008; D'Alonzo, 2011). 

Another challenge in collecting answers to this questionnaire came in the way the questions 

themselves were phrased. Several questions dealing with psychological distance from nature phrased 

this concept as a similarity of human beings to other living creatures, such as animals. This concept 

was greatly upsetting to several of my survey participants, and merely unsettling for many more. 

Unsurprisingly these questions received very low scores and certainly dragged the average down. For 

example, participants chose to rate the statements in Questions 2 & 5, which deal with psychological 

distance between humans and animals, rather poorly, with an average response of 1 or 2 out of a 

possible score of 7. Perhaps this was due to cultural differences in how western societies view human 

proximity to animals, versus how this society perceives other-than-human beings. However, questions 

which deal with the emotional aspects of nature, such as Questions 9, 12, and 14, garnered much 

higher scores. 

In addition, despite my best efforts to translate the survey into Nepali using the exact parameters 

given in Clayton et al.’s publication, participants expressed confusion about certain phrases pertaining 

particularly to the concept of “nature.” The Nepali language has at least four different translations for 

nature, each with their own specific meaning, shown below: 

पथृ्वी= Literal name for the Earth 

संसार= The World, and everything in it. A more abstract term. 

प्रकृ�त = Everything in its natural form 

भू�म = Nature as a sentient deity, personification of the Earth 

वातावरण = Environment as a vague term for general surroundings 

I used the term “प्रकृ�त वातावरण” (Natural Environment) for this questionnaire. However, it 

might have been the wrong choice as many participants asked me what I meant by this phrase. 
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Lastly, the EID questionnaire, unlike any other questionnaire that I could find, attempts to collect 

information on ecological knowledge, ecological management practices, and active environmental 

stewardship as an integral part of EI. The EID questionnaire specifically asks questions to determine 

the likelihood of engaging in environmental stewardship activities but does not ask if participants are 

actively engaging in environmental stewardship or ecological management practices. Therefore, in 

order to gauge the likelihood of engagement in stewardship activities, some assessment of prior 

knowledge and activity should be made. 

 
D.  RESEARCH OBJECTIVE 3: DESCRIBING THE RELATIONSHIP BETWEEN FOOD 

PRACTICES & TIME 

Qualitative analysis of the short answer questions and field observation indicated several patterns 

amongst the general food practices of this community. Although participants indicated that they are 

intentionally and gradually changing their food habits over time, they also indicate that the use of many 

different kinds of food items is important to them for personal and cultural reasons, and that the use of 

wild food items has not decreased on a generational scale. See Figures 73 and 74 below for a detailed 

breakdown of the short answer questions and field observations.  

 

Figure 72. Deductive & Inductive content analysis of Short Answer Questions & Field Observations 
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Figure 73. Deductive content analysis of Short Answer Questions only 

Certain foods - for example, wild yams, wasps, and seasonal fruits and wild vegetables - are 

culturally important to respondents for specific festivals and celebrations. However, the day-to-day 

items they consume tend to be domesticated and plant-based, while wild items comprise part of their 

diet on a very seasonal or special occasion basis. Though food-related restrictions are common in 

Nepali communities at large, aside from the occasional restriction centering on religion or health, this 

community tends not to espouse many restrictions by individuals, nor did many respondents believe 

in many restrictions for others. Many respondents indicated that their current diet is different from that 

of their parents and grandparents, mainly in the consumption of more rice and wheat, as opposed to 

traditional grains such as millet, barley, and buckwheat. Respondents also indicated that their diet is 

less diverse than that of their parents, but also say that they have access to a more diverse diet and 

are merely choosing to eat less diversely. There are no rules on foraging in the wild areas and 

community forests around the settled areas, and most respondents stated that there was a bounty of 

wild foods for anyone who wished to forage for them. Rules do exist for the management of firewood 

groves, fodder trees, and grazing areas, but these have not changed in recent years. 
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In the Transformable Qualitative Analysis, my main goal was to interpret the relationships between 

items listed on the seasonal rounds, and time. I achieved this by utilizing methods from Ruelle et al. 

(2022) which examine the “sequences” (series of items which come into season sequentially), and 

“synchronies” (items which come into season and are utilized all within the same period of time). 

Additionally, I decided to determine the “densities” (average number of items in season at any one 

time per calendar), and community utilization of items (number of interview participants who utilize a 

particular item). As I counted and catalogued sequences, synchronies, densities and community 

utilization, patterns began to emerge amongst the characteristics of individual participants’ seasonal 

rounds. These patterns allowed me to sort individual calendars into eight separate “typologies” of 

seasonal rounds, pertaining to the characteristics of individual items, sequences, synchronies, and 

densities of participants’ Seasonal Rounds. Some of these characteristics, such as the presence of 

synchronies or a high density of item usage across time, comport with characteristics which 

researchers often associate with social-ecological systems resilience (SESR), such as the use of 

Traditional Ecological Knowledge (TEK), or the maintenance of biodiversity (Berkes & Folke, 1998; 

Glaser, Krause, Ratter, & Welp, 2008). Therefore, these typologies are ordered by the number of 

“resilient” traits exhibited (higher densities of usage, presence of many items on the seasonal rounds, 

many sequences and synchronies, etc.). Eight calendars which exemplify these typologies particularly 

well were chosen from the dataset, and their information compiled in visual displays which can be 

viewed in Figures 75-82 below: 
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Figure 74.  participant Seasonal Round profile: Typology 1 

 

Figure 75.  participant Seasonal Round profile: Typology 2 
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Figure 76.  participant Seasonal Round profile: Typology 3 

 

Figure 77.  participant Seasonal Round profile: Typology 4 
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Figure 78.  participant Seasonal Round profile: Typology 5 

 

Figure 79.  participant Seasonal Round profile: Typology 6 
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Figure 80.  participant Seasonal Round profile: Typology 7 

 

Figure 81. participant Seasonal Round profile: Typology 8 
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Additionally, a chart consisting of each participant’s seasonal round traits and subsequent 

typologies has been compiled for purposes of comparison and can be viewed below: 

Table 3. Participant Sequences, Synchronies, Densities, and Typologies 

Tag Count Synchronies Sequences # of 
Year-
Round 
items 

Are there 
gaps or 
thin 
areas?  

Typology 

P01 11 Wild fruits in Springtime 

Wild vegetables in Monsoon 

Fungi in Monsoon 

Domesticated fruits in Winter 
Wild marine animals in 
Monsoon 

 

Vining plants -> Grains & pulses 

Brassicas -> Root vegetables  

Wild animals -> Grains & pulses 
 

11 No 1 

P02 3 Wild fruits in Springtime 

Wild vegetables in Monsoon 
 

Root vegetables -> Domesticated Fruits 
 

2 No 7 
 

P03 5 Domesticated fruits in Winter 
Domesticated vegetables in 
Winter 

Wild fruits in Springtime 
 

Brassicas -> Root vegetables  
Wild animals -> Domesticated 
animals 

 

4 Yes 8 

P04 10 Wild vegetables in Monsoon 

Fungi in Monsoon 

Domesticated fruits in Autumn 

Domesticated fruits in Winter 

Grains & pulses in Winter 

Wild fruits in Springtime 
Domesticated vegetables in 
Autumn 

 

Wild vegetables -> Domesticated 
vegetables 
Domesticated fruits -> Grains & 
pulses 

Vining plants -> Root vegetables  
 

11 
 

No 1 
 

P05 7 Wild fruits in Springtime 

Fungi in Monsoon 

Wild vegetables in Monsoon 

Grains & pulses in Winter 
 

Brassicas -> Leafy Greens 
Wild vegetables -> Domesticated 
vegetables 
Fruiting vegetables -> Root 
vegetables 

 

4 
 

No 3 
 

P06 7 Wild fruits in Springtime 

Fungi in Monsoon 

Wild vegetables in Monsoon 

Grains & pulses in Winter 
 

Brassicas -> Leafy Greens 
Wild vegetables -> Domesticated 
vegetables 
Fruiting vegetables -> Root 
vegetables 

 

4 
 

No 3 
 

P07 6 Wild fruits in Springtime 
Domesticated fruits in 
Springtime 

Wild vegetables in Monsoon 
Domesticated vegetables in 
Winter 

Fungi in Monsoon 
 

Wild vegetables -> Domesticated 
vegetables 
 

4 Yes 4 
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Tag Count Synchronies Sequences # of 
Year-
Round 
items 

Are there 
gaps or 
thin 
areas?  

Typology 

P08 7 Grains & pulses in Winter 
Domesticated fruits in 
Springtime 
Domesticated vegetables in 
Winter 

Wild vegetables in Monsoon 
 

Grains & pulses -> Fungi 
Wild vegetables -> Domesticated 
vegetables 
Domesticated vegetables -> Grains 
& pulses 

 

6 No 1 
 

P09 3 Domesticated animals in 
Autumn 
Domesticated vegetables in 
Winter 

Wild fruits in Springtime 
 

Wild vegetables -> Domesticated 
vegetables 

6 No 5 

P10 5 Wild vegetables in Monsoon 

Grains & pulses in Winter 

Fungi in Monsoon 
Domesticated vegetables in 
Autumn 

 

Wild vegetables -> Domesticated 
vegetables 
Domesticated animals -> Grains & 
pulses 

 

5 No 5 
 

P11 2 Grains & pulses in Winter 
Domesticated vegetables in 
Winter 

 

 4 Yes 8 

P12 2 Domesticated vegetables in 
Winter 

Domesticated fruits in Winter 
 

 3 Yes 8 

P13 9 Domesticated vegetables in 
Monsoon 
Domesticated vegetables in 
Winter 

Grains & pulses in Winter 

Domesticated fruits in Winter 

Wild vegetables in Monsoon 
Domesticated animals in 
Autumn 

 

Wild vegetables -> Domesticated 
vegetables 
Domesticated animals -> Grains & 
pulses 
Domesticated fruits -> Grains & 
pulses 

 

3 No 3 

P14 2 Grains & pulses Domesticated vegetables -> Grains & 
pulses 

4 Yes 8 

P15 7 Wild vegetables in Monsoon 
Domesticated vegetables in 
Winter 

Domesticated fruits in Winter 

Wild animals in Winter 

Wild animals in Monsoon 
 

Domesticated vegetables -> Wild 
animals 
Domesticated fruits -> 
Domesticated vegetables 

 

7 Yes 2 

P16 8 Grains & pulses in Winter 
Domesticated vegetables in 
Winter 
Domesticated animals in 
Winter 

Domesticated fruits in Winter 

Fungi in Monsoon 
 

Grains & pulses -> Domesticated 
vegetables 
Domesticated fruits -> Grains & 
pulses 

Fungi -> Domesticated animals 
 

4 No 3 

P17 4 Wild vegetables in Monsoon 

Domesticated fruits in Winter 

Wild fruits in Springtime 
 

Domesticated fruits -> Grains & pulses 3 No 7 
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Tag Count Synchronies Sequences # of 
Year-
Round 
items 

Are there 
gaps or 
thin 
areas?  

Typology 

P18 7 Fungi in Monsoon 

Wild vegetables in Monsoon 

Grains & pulses in Winter 

Wild fruits in Springtime 
Domesticated fruits in 
Monsoon 

 

Domesticated fruits -> Grains & 
pulses 

Fungi -> Domesticated fruits 
 

11 No 1 

P19 7 Fungi in Monsoon 

Wild vegetables in Monsoon 

Grains & pulses in Winter 

Wild fruits in Springtime 
Domesticated fruits in 
Monsoon 

 

Domesticated fruits -> Grains & 
pulses 

Fungi -> Domesticated fruits 
 

11 No 1 

P20 4 Grains & pulses in Winter 
Domesticated vegetables in 
Winter 

Wild fruits in Springtime 
 

Domesticated vegetables -> 
Domesticated fruits 

2 Yes 8 

P21 5 Domesticated vegetables in 
Autumn 

Grains & pulses in Winter 
Domesticated animals in 
Winter 

Wild fruits in Springtime  
 

Domesticated vegetables -> Grains & 
pulses 

1 Yes 8 

P22 3 Grains & pulses in Autumn 

Domesticated fruits 
 

Grains & pulses -> Domesticated fruits 5 Yes 6 

P23 5 Wild fruits in Springtime 

Domesticated fruits in Winter 
Domesticated vegetables in 
Winter 

 

Domesticated vegetables -> 
Domesticated fruits 
Domesticated vegetables -> Wild 
fruits 

 

4 Yes 8 

P24 2 Wild vegetables in Monsoon 

Domesticated fruits in Winter 
 

 8 Yes 6 

P25 3 Grains & pulses in Winter 

Wild vegetables in Monsoon 

Wild animals in Monsoon 
 

 6 Yes 6 

P26 4 Grains & pulses in Winter 

Wild fruits in Springtime 

Domesticated fruits in Winter 
 

Domesticated fruits -> Grains & pulses 4 No 7 

P27 4 Wild vegetables in Monsoon 

Domesticated fruits in Winter 
Domesticated vegetables in 
Winter 

 

Wild vegetables -> Grains & pulses 9 No 5 
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Tag Count Synchronies Sequences # of 
Year-
Round 
items 

Are there 
gaps or 
thin 
areas?  

Typology 

P28 6 Wild fruits in Springtime 

Grains & pulses in Winter 
Domesticated vegetables in 
Autumn 

Wild vegetables in Monsoon 
Domesticated vegetables -> 
Grains & pulses 

 

Domesticated vegetables -> Grains 
& pulses 

Grains & pulses -> Wild fruits 
 

4 Yes 4 

P29 5 Wild animals in Monsoon 
Domesticated vegetables in 
Autumn 
Domesticated vegetables in 
Winter 

Domesticated fruits in Winter 
 

Wild animals -> Domesticated 
vegetables 

8 No 5 

P30 7 Domesticated vegetables in 
Monsoon 
Domesticated vegetables in 
Autumn 
Domesticated vegetables in 
Winter 

Domesticated fruits in Winter 

Fungi in Monsoon 
 

Domesticated vegetables -> 
Domesticated fruits 
 

14 No 5 

P31 7 Wild fruits in Springtime 

Wild vegetables in Monsoon 

Wild animals in Monsoon 

Domesticated fruits in Winter 

Grains & pulses in Winter 
 

Domesticated fruits -> Grains & 
pulses 
Wild vegetables -> Domesticated 
vegetables 

 

5 No 1 

P32 9 Wild fruits in Springtime 

Wild vegetables in Summer  

Wild vegetables in Monsoon 

Fungi in Summer  

Domesticated fruits in Winter 

Grains & pulses in Winter 
 

Wild vegetables -> Grains & pulses 
Domesticated fruits -> Grains & 
pulses 

Grains & pulses -> Wild fruits 
 

5 
 

No 1 

P33 10 Grains & pulses in Autumn 

Grains & pulses in Winter 

Domesticated fruits in Winter 
Domesticated vegetables in 
Winter 

Wild fruits in Springtime 

Wild vegetables in Monsoon 

Fungi in Monsoon 
 

Wild fruits -> Wild vegetables 

Wild vegetables -> Grains & pulses 
Wild vegetables -> Domesticated 
fruits 

 

3 
 

No 3 

P34 7 Grains & pulses in Winter 

Wild vegetables in Monsoon 

Fungi in Monsoon 
Domesticated vegetables in 
Autumn 

Domesticated fruits in Winter 
 

Wild animals -> Grains & pulses 

Fungi -> Wild vegetables 
 

4 No 3 
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Tag Count Synchronies Sequences # of 
Year-
Round 
items 

Are there 
gaps or 
thin 
areas?  

Typology 

P35 2 Domesticated fruits in Winter 
Domesticated vegetables in 
Autumn 

 

 3 Yes 8 

P36 9 Wild fruits in Springtime 

Wild fruits in Summer  

Wild vegetables in Summer  
Domesticated animals in 
Winter 

Grains & pulses in Winter 

Domesticated fruits in Winter 
 

Domesticated fruits -> Wild 
vegetables 
Domesticated vegetables -> Grains 
& pulses 

Domesticated fruits -> Wild fruits 
 

5 
 

No 1 

P37 9 Grains & pulses in Winter 

Domesticated fruits in Winter 

Wild fruits in Springtime 

Wild vegetables in Summer  

Wild vegetables in Monsoon 
Domesticated animals in 
Winter 

 

Wild animals -> Wild vegetables  
Grains & pulses -> Domesticated 
animals 
Domesticated animals -> 
Domesticated fruits 

 

6 
 
 

No 1 

P38 12 Wild fruits in Springtime 

Fungi in Summer  

Wild vegetables in Summer  

Wild vegetables in Monsoon 

Wild animals in Monsoon 

Domesticated fruits in Winter 

Grains & pulses in Winter 
Domesticated vegetables in 
Winter 

 

Wild fruits -> Wild vegetables 

Wild animals -> Grains & pulses 

Wild animals -> Domesticated fruits 

Fungi -> wild animals  
 

12 
 

No 1 

P39 5 Wild vegetables in Monsoon 

Grains & pulses in Winter 

Domesticated fruits in Winter 
 

 6 
 

Yes 1 

P40 8 Wild fruits in Springtime 

Fungi in Monsoon 

Wild vegetables in Monsoon 

Domesticated fruits in Winter 

Wild animals in Autumn 
 

Fungi -> Wild vegetables 

Wild animals -> Grains & pulses 
 

6 Yes 6 

P41  Wild vegetables in Monsoon 

Domesticated fruits in Winter 
 

Wild fruits -> Wild vegetables 

Fungi -> Wild vegetables 
 

7 Yes 2 
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E. RESEARCH OBJECTIVE 4: THE USE OF SEASONAL ROUNDS TO DESCRIBE HOW FOOD 

PRACTICES CONTRIBUTE TO TRADITIONAL ECOLOGICAL KNOWLEDGE & 

MANAGEMENT PRACTICES 

As a tool for describing and assessing food practices, Traditional Ecological Knowledge (TEK), and 

ecological management practices within this social-ecological system and study, the use of Seasonal 

Rounds was an effective, engaging, participatory methodology. At the individual and community level, 

examination of Seasonal Rounds found no correlation between food habits and practices, and 

demographic characteristics such as age, gender, occupation, whether or not they have engaged in 

labor migration, whether or not they have a family member who has engaged in labor migration, 

livestock holdings, whether or not they have a kitchen garden, education level, or family size. 

Traditional Ecological Knowledge (TEK) and Ecological Management Practices are established 

social mechanisms of SESR (Berkes & Folke, 1998), and this was reflected in every analysis 

concerning Seasonal Rounds and the data adjacent to the Seasonal Rounds. Participants’ short 

answer questions and field observations indicated that those with more diverse diets, food practices, 

and ecological management practices tend to have an easier time maintaining their resilience to 

disturbance, as the quote below demonstrate: 

“I think in this season the wild foods are important. We can't have vegetables from our garden until 
Kartik or Mangsir, so the niuro and wild saag is helpful.” -Participant 09, Seasonal Round Type 5 

To me the kiwi and oranges are important. Last year we made enough with those two to pay for 
Yuki's education in Pokhara. This year the hail killed all of it. -Participant 25, Seasonal Round Type 6 

All the foods we eat in the wintertime are important. Pumpkins and cabbage are how we get our 
nutrients, and in the spring we seen naani up to the Lekh for the early spring fruits. -Participant 38, 
Seasonal Round Type 1 

I spent most of my time at the goth. If I want fresh vegetables I have to ask aamaa to send them. So 
I mostly eat what I can find in the woods plus whatever meat and grains come to me. -Participant 41, 
Seasonal Round Type 2 

Qualitative analysis of the Seasonal Rounds supports these observations, as rounds with more 

density and diversity connote redundancy of food systems and a lesser likelihood of food insecurity. 

We can observe the redundancy of item usage on certain rounds, and the scarcity of usage on others 

through the count of items and their utilization, and easily compare these observations to the answers 
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of interview participants which pertain to how food practices and ecological management practices 

directly contribute to their resilience to disturbance. Interview participants believe that the use and 

management of wild foods and practices around wild foods management aids them in maintaining 

resilience to disturbances such as the annual monsoon. Participants’ Seasonal Rounds back up this 

sentiment, as it can clearly be seen on many of them that there is a heavy dependence on wild plants, 

animals, and fungi during periods of disturbance. Additionally, responses from the EID Questionnaire 

and the Short Answer Question indicate that many of these same participants view themselves as a 

steward of their natural resources and believe it a personal responsibility to live a sustainable lifestyle 

and support practices which enhance the resilience of the mid-hills social-ecological system. 

Transformable Qualitative Analysis of the Seasonal Rounds yielded several themes, which 

exemplify exactly how food practices contribute to the development of TEK and ecological 

management practices Along with the indication of knowledge and management practices, these 

themes also speak to an individual’s ability to maintain or enhance resilience to disturbances within 

their social-ecological system through the use of their food and ecological management practices: 

A foundation of grains: Grains such as rice, millet, wheat, and barley comprise a huge part of the 

Nepali diet. Many of these grains come into season sequentially throughout the year, with each of the 

six seasons promising at least one foundational grain, such as rice, wheat, millet, barley, corn, 

amaranth, or a variety of other minor crops. This diversity across time ensures that if one crop fails, the 

chances of food insecurity are slimmer due to the diversity of grains in cultivation. During more scarce 

seasons, many Nepali interview participants rely upon grains and pulses, and the importance of rice 

and other grains is engrained in Nepalese culture (Hitchcock, 1961). Interview participants whose 

seasonal rounds do not embrace the annual dance of grains and pulses may potentially be more 

susceptible to food insecurity and the suffering which can come with environmental disturbance. 

The necessity of wild foods in the monsoon: During the monsoon, one of Nepal’s six seasons, the 

country receives 90% of its annual rainfall within 2-3 months. Few domesticated crops can survive the 

incessant beating rain or withstand the constant landslides and resulting soil erosion. Every single 

participant named at least one wild item in their seasonal rounds, with many participants naming a 

significant number of wild items.  

1. Wild Vegetables: Wild vegetables during the monsoon are expressed as a synchrony by 25/41 

interview participants, and by looking at the finished seasonal rounds we can deduce that wild 
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vegetables during this period constitute a large portion of many peoples’ diets. Were this 

practice to disappear, we might expect to see significant food insecurity during the monsoon 

season in this community. 

2. Fungi during monsoon: This synchrony was expressed by 13/41 interview participants. In a 

society where meat is less common in the diet, wild fungi help people meet their need for 

nutrients such as protein and vitamin B, and minerals such as selenium and copper which are 

vital to healthy bodily functioning but difficult to find in other foods. The monsoon is also a 

time of fewer festivals which necessitate less butchering of animals, and less opportunity for 

animal-based protein. 

3. Wild animals during monsoon: During the monsoon there is an absence of major holidays and 

festivals which often necessitate the slaughter of domesticated animals such as chickens, 

goats, and water buffalo. During this time, 11/41 participants turn to wild sources of protein, 

such as porcupine, frogs, freshwater crabs, and various wild pheasants. This is not as 

common as the usage of fungi, but still a notable observation, and much more prominent than 

in more urban, industrialized societies. 

The duality of wild and domestic fruits: Looking through the 41 separate calendars, the availability of 

wild and domestic fruits occur on opposite ends of the seasonal round. This reflects a logical tactic on 

the part of survey participants and the community at large, to focus on cultivating domestic fruits 

which mostly flower and bear in the winter, while managing and caring for wild species which mostly 

flower and bear in the spring and early summer. This practice also ensures a nearly year-round supply 

of fruits, and the maintenance of food security and the likelihood of greater resilience within this 

social-ecological system. 

Transformative Quantitative Analysis yielded results which comported with and contributed to 

the results seen in the Transformable Qualitative Analysis. These results are visualized in Figures 83-87 

below. Numeration of the items and information within the seasonal rounds and completion of 

summary statistics revealed an average of 38 items per seasonal round, with the smallest number of 

items on a round at 18 and the largest at 64. Nearly all participants identified usage of certain items, 

with the ten most popular being (1) Oranges (Suntalaa), (2) Rice (Bhaat), (3) Potatoes (aalu), (4) 

Cauliflower (kauli), (5) Wild Fiddlehead Ferns (niyuro), (6) Common Bayberry (Seto Kaphaal), (7) 

Cabbage (Bandaa), (8) Beans (Simi), (9) Kiwi (Kiwi), and (10)Wild Red Mushroom (Raato Chyaau). 
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Interview participants in this study have a clear dominant usage of plant-based items such as 

domesticated and wild vegetables, rather than animal and fungi items, with an overall average of 30 

plant items, 4 animal items, and 2 fungi items. However, except for grains and pulses that can be 

dried, and certain plants which can be preserved through the fermenting of gundruk or achaars, most 

plant items demonstrated short seasonality. Most animal items and products such as honey and milk 

were noted as available in the community for large portions of the year, and often year-round, while 

certain cultivable mushrooms are available at a cultivator’s convenience. 

There is also a clear dichotomy in the usage of wild and domesticated items. Participants 

listed an overall mean of 12 wild items in each seasonal round. This number is significantly higher than 

in many industrialized societies. Participants also listed an overall mean of 25 domesticated items in 

each calendar. Wild items were fewer than domesticated items for both plants and animals, but not by 

as much as in typical industrialized societies.  

 

Figure 82.  Total number of items in individual Seasonal Rounds, plotted by number of times that number is attained amongst 
participants (density) 
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Figure 83.  Total number of animals and plants in individual Seasonal Rounds, plotted by number of times that number is 
attained amongst participants (density) 

 

Figure 84.  Total number of domesticated items and wild items in individual Seasonal Rounds, plotted by number of times 
that number is attained amongst participants (density) 
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Figure 85.  Total number of domesticated plants and wild plants in individual Seasonal Rounds, plotted by number of times 
that number is attained amongst participants (density) 

 

Figure 86.  Total number of domesticated animals and wild animals in individual Seasonal Rounds, plotted by number of 
times that number is attained amongst participants (density) 
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Figure 87.  A flat calendar displaying the seasonality of every item named by study participants, color coded by class 
(domesticated (red) or wild (blue)) 
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Participants tend to utilize many different wild items during shorter stretches of time, while 

domesticated items demonstrated longer seasonality. The vast majority of domesticated items are 

cultivated, with an exception being the occasional purchase of rice and eggs (see figure 88).  

Despite the findings supporting the use of Seasonal Rounds as a method of assessing TEK and 

Ecological Management Practices, for informational purposes and as a tool for describing SESR, 

Mixed Methods analysis also revealed that study participants are maintaining a less diverse diet as 

time goes on, despite having more access to more kinds of foods. However, they maintain that they 

are consuming the same number of wild food items as they always have. Rather, the decrease has 

been applied to their transition towards certain cash crops or gathering certain items for medicinal 

sale. Several participants were also reluctant to admit that they consumed certain wild foods which 

are restricted by the national government, but these are noted in the Short Answer Question 

responses. Many of these items are notably absent from the Seasonal Rounds and subsequent item 

counts. Also missing from the Seasonal Rounds and items counts are preserved food products, which 

exclusively use cultivated foods. Instead, the seasonality for the items which may become preserves 

are listed. 

 
F. RESEARCH OBJECTIVE 5: THE USE OF SEASONAL ROUNDS IN DESCRIBING 

ECOLOGICAL IDENTITY 

This study examined several datasets using a mixed methodology to determine whether Seasonal 

Rounds might be applicable as a participatory data collection tool for assessing EI or as a data 

transformable supplementary method for informing and supporting existing scales. This involved 

searching for correlations and patterns between EID scores and the Seasonal Round data, collected in 

collaboration with the study participants. Mixed Methods analysis revealed a correlation between the 

number of total items contained within Seasonal Rounds and the EID scores of interview participants, 

with a statistically significant r-squared of .308 between the two variables (see Figure 88 below). 

Further statistical analysis through the use of a Chi-square (p = 0.0393) and F test value confirmed 

statistical significance between these two datasets. 
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Figure 88.  Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score.. 

There were no meaningful correlations between food practices demonstrated within the Seasonal 

Rounds, EID scores, and any demographic characteristics, as can be seen in Figures 89-95 below:  

 

Figure 89. Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and color-
coded by age. No significant relationship concluded 
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Figure 90.  Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and color-
coded by time of residency at the research site. No significant relationship concluded 

 

Figure 91.  Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and color-
coded by education level attained. No significant relationship concluded 
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Figure 92. Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and color-
coded by whether participants engaged in labor migration. No significant relationship concluded 

 

Figure 93.  Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and color-
coded by gender. No significant relationship concluded. 
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Figure 94. Figure 94. Number of items in individual Seasonal Rounds, plotted in relation to participants’ average EID score, and 
color-coded by occupation. No significant relationship concluded. 

Additionally, participants expressed in their Short Answer Questions that certain foods and 

practices are both culturally important and personally important to them, and they worry that the 

potential disappearance of these practices from their Seasonal Rounds may contribute to a loss of 

identity. Primary themes centered on the importance of certain foods and practices to personal, 

cultural, and community identity within this social ecological system, although some respondents did 

indicate that food practices were not particularly important to them in any way. Many interview 

participants indicated that certain foods and practices are important to their identities and cultures 

within the Nepali mid-hill social-ecological system, as shown in the following quotes:  

“I think tarul (wild yam) is probably the only thing I go to the forest for. I just do it for Maagh 
Sankranti.” -Participant 03 

“I think they're (the foods) all important to me. We need to eat these foods at different times of the 
year to stay healthy. And lots of foods that we use for celebrations are available during those times.”      
-Participant 23 
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“I think in this season the wild foods are important. We can't have vegetables from our garden until 
Kartik or Mangsir, so the niuro and wild saag is helpful. We use these foods for celebrations like Saun 
Sakranti as well.” -Participant 09 

Participants also worry that the loss of some of these practices may lead to a shift in how they view 

themselves as members of this social-ecological system. Responses to certain questions in the EID 

Questionnaire (Clayton et al., 2021) comport with this sentiment: 

“Yes I eat the same as they did. Maybe they ate more wild foods than me. They cared a lot more 
about eating the foods that can be found here, because it is important to Magar culture.” -Participant 
32 

 

G. RESEARCH OBJECTIVES 6&7: SITUATING AND OPERATIONALIZING ECOLOGICAL 

IDENTITY WITHIN THE SOCIAL ECOLOGICAL SYSTEMS RESILIENCE LITERATURE AND 

PRACTICE 

Qualitative analysis of the EID questionnaire (Clayton et al., 2021), Short Answer Questions, and 

Field Observations reveal that food practices, specifically familiarity with wild items and cash crops, 

were particularly important to participants and how they form their identities within this social-

ecological system. Some of the primary themes which emerged from this analysis centered on the 

importance of certain foods and practices to personal, cultural, and community identity within this 

social ecological system, although some respondents did indicate that food practices were not 

particularly important to them in any way. Participants noted that many of their practices were being 

discontinued or substituted over time, and this was associated with an intentional change in food 

practices over generational time, with many younger respondents stating that their diet is significantly 

different than that of their parents and grandparents. There are a number of statements that recent 

diversification of agriculture has allowed respondents to remain resilient in the face of environmental 

disturbances, with a nearly equal number of statements that knowledge and use of wild food practices 

also contribute towards individual and community resilience. 

The themes, ideas and opinions presented in the Qualitative analysis paired with quantitative 

analysis of the EID questionnaire, Seasonal Rounds, and demographic information would suggest that 

EI functions as a driver in the accumulation of TEK and Ecological Management Practices. There is a 

correlation present between EID scores and the number of total items in participants’ Seasonal 
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Rounds which supports the idea that participants with “stronger” Ecological Identities are more likely 

to accumulate and utilize TEK and management practices which maintain and enhance resilience to 

disturbance within their SES. Along with the clear relationship between EID scores and overall number 

of items in participants’ Seasonal Rounds, there was a less obvious but still present relationship 

between EID scores and overall number of wild items within the Seasonal Rounds. Paired with the 

knowledge that participants utilize wild foods when domesticated food items are scarce, this supports 

the idea that TEK and management practices, with EI as a driver, contribute toward maintaining and 

enhancing resilience to disturbances such as monsoon, drought, or hail that disrupt normal crop 

production. 
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V. DISCUSSION & FUTURE RESEARCH 

A. ECOLOGICAL IDENTITY IN THE NON-WESTERN, SMALLHOLDER CONTEXT 

Prior researchers have endeavored to identify certain demographic traits which align with strong 

EID scores, Connected to Nature results, or other nature relatedness metrics (Mayer & Franz, 2004; 

Clayton et al., 2021;  Ajibade & Boateng, 2021; Aricio & Mosca, 2023). Past research has found slight 

discrepancies along gender or age lines. The closest that my research has come to these conclusions 

is the identification of a potential statistical correlation between gender, EID scores, and the number 

of items within individual seasonal rounds. Aside from this, my research found no further meaningful 

correlations between the EID scores of study participants and any demographic trait, such as gender 

or occupation. The meaning we can distill from these various findings is that there does not seem to 

be a significant relationship between who people are according to traditional demographic variables 

and who they are in relation to the natural world (Mayer & Frantz, 2004; Ajibade & Boateng, 2021). 

Rather, this study finds that the significant relationship seems to manifest itself between how people 

identify as a component of the natural world, and the activities they carry out in that world. This would 

imply that there is potential for anyone to cultivate a relationship with the natural world that is 

meaningful to them and comprises a significant piece of their individual identity. 

The study determined several small shortcomings of Clayton et al.’s (2021) EID scale, which 

expended much previous effort at cross-cultural collaboration to create an EI assessment scale which 

can be applied across a diversity of locations, languages and cultures. For the most part, scales such 

as Clayton et al.’s (2021) EID are developed in collaboration with urban or academic study 

populations, with less consideration towards resource-proximate or rural individuals and communities 

(Soga & Gaston, 2023). This is in keeping with decadal trends showing a growth in urban areas and the 

decline of the rural community (Government of Nepal, 2021), however, it renders scales such as this 

less useful for work with rural communities that currently exist. Aside from this, my research 

determined some cultural differences which affected how the responses were collected and the 

answers that my respondents felt they needed to provide. Likert-scale questions are less suitable for 

use in Asian communities generally (Lee, Jones, Mineyama, & Zhang, 2002; Wang, Hempton, Dugan, & 

Komives, 2008; D'Alonzo, 2011), and several translational issues arose, especially pertaining to 

conceptions of nature, what it is, and how people relate to it based on definition (Lei, 2021) Finally, 

certain questions which might not sow discord with Western audiences were not well received by the 
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study participants, particularly where existential distance between humans and animals was 

concerned. 

There is the potential to make some simple amendments to existing EI assessment which may 

help to paint a more complete picture of EI amongst culturally and linguistically diverse individuals 

and communities. Some simple changes to the question structure may prove useful, as Likert-type 

questions can prove confusing for non-Western survey participants. Removing linguistic and cultural 

barriers to the comprehension of these questions will improve the accuracy of responses received. 

Concepts of “nature” vary worldwide, as well as language used to depict these relationships. 

Additionally, polarizing questions pertaining to psychological distance from nature are often rooted in 

Westernized understandings of human relationships to animals and other living beings and may not be 

as well received in other cultures (Lei, 2007), which skews the data. Reframing a question like “I feel 

that I have a lot in common with wild animals” to “I feel I have a lot in common with other living beings” 

neutralizes this polarization.  

Future research endeavors fall into several topics: validation of this study’s findings, testing of 

assessment scale amendments, comparison of new assessment in different geographical contexts, 

and comparison between different societal contexts. Further investigation is needed into whether 

similar issues reveal themselves amongst other indigenous communities, rural areas, geographic 

locations, and countries. Following this, any new amendments would need to be retested amongst 

these same communities for validation and further amendment if needed. In particular, due to the 

phenomenon of rural-urban migration currently taking place in the mid-hills of Nepal, I would 

personally be interested in a comparison study of indigenous urban and indigenous rural communities 

to determine how ecological identity might vary along the rural-urban spectrum. Visitors to Nepal 

might notice that certain agricultural and cultivating practices are present in even the most dense 

urban areas, and practices like this are likely to sustain the ecological identities of urban communities 

and individuals.  

 
B. THE VERSATILE APPLICATIONS OF SEASONAL ROUNDS, TEK, & ECOLOGICAL 

MANAGEMENT PRACTICES 

The co-creation of Seasonal Rounds during this research proved to be an engaging and 

participatory method which actively excited the study participants. The creation of Seasonal Rounds 
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demonstrated that even within this small rural community and amongst only 41 study participants, 

there is a huge diversity of food practices which translate into ecological management practices to 

maintain those foodways. Although participants indicated that they are intentionally and gradually 

changing their food habits over time, they also indicate that the use of many different kinds of food 

items is important to them for personal and cultural reasons, and the use of wild food items has not 

decreased on a generational scale. 

Study participants indicated through the creation of their Seasonal Rounds and the responses to 

the Short Answer Questions that they believe a diversity of food habits and their resultant practices 

contributes towards not only the maintenance of their unique culture, but as a means of upholding the 

social-ecological systems resilience (SESR) of the region. In casual conversation (recorded in Field 

Observations) participants expressed the following ways in which their food practices contributed to 

the biocultural diversity of the region. These practices can be observed in the Seasonal Rounds of the 

participants and are further described below: 

1. Traditional Nepali agroforestry in the mid-hills: Traditional Nepali agroforestry involves a 

triadic relationship between fruit and fodder trees, mixed plantings in the form of grain and 

vegetable khets (small terraces), and livestock holdings. Fruit and fodder trees provide 

nutrition to both humans and livestock. Livestock manure is coveted for its ability to 

quickly decompose into valuable compost, which is deposited in the fields in a laborious 

several days during the winter plowing season, providing fortification in the khets which 

serve as habitat for local birds, amphibians, and small mammals. 

2. Maintenance of goat pastures providing habitat for rare birds: Several study participants 

indicated they consume certain pheasants and junglefowl which are restricted from 

consumption by the Nepali government. These same fowl find useful habitats in the rice 

and grain fields surrounding Nepali mid-hills villages, and on the hilltops where shepherds 

maintain herds of goats which keep these high-altitude areas clear and prevent 

reforestation. Without these two practices, open field habitat for such birds in Nepal would 

be restricted to above the tree line, and some study participants argued that due to their 

management practices, these birds were plentiful in their area, and that it was not a crime 

to consume them on occasion. 
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3. Cultivation of fruit trees both domestic and wild: In the fields surrounding the villages, fruit 

tree cultivation is quite popular as a cash crop. The cultivation of trees prevents erosion 

and maintains soil health (Shrestha, 1992; Adhikari, 2015). Nepali foragers maintain 

complementary care for the wild fruits which bear fruit primarily at the high-altitude areas 

above the main villages, clearing away brush and protecting trees against vines and 

pestilence when they see it. These practices provide more fruit not only for human 

occupants of the area, but for wild birds, primates, and mammals. 

Despite this great diversity, 15/41 study participants elaborated that their food practices are less 

diverse than in the past. However, as uncovered in content analysis of the Short Answer Questions, 

many respondents did not believe that this development was affecting their ability to remain resilient 

in the face of disturbance.  

This study examined several datasets using a mixed methodology to determine whether Seasonal 

Rounds might be applicable as a participatory data collection tool for assessing EI. This involved 

searching for correlations and patterns between EID scores and the Seasonal Round data, specifically 

the number of total items within a seasonal round. There were no meaningful correlations between 

food habits and practices demonstrated within the Seasonal Rounds and any demographic 

characteristics, exhibiting that once again, there are no precursor traits for holding ecological 

knowledge and maintaining certain practices. However, there were several correlations between 

participant EID scores and different aspects of the Seasonal Round data. Mixed Methods analysis 

revealed correlations between Seasonal Round typologies, the number of wild items contained within 

Seasonal Rounds, and the number of total items contained within Seasonal Rounds. Additionally, 

participants expressed in their Short Answer Questions that certain foods and practices are both 

culturally important and personally important to them, and they worry that the potential 

disappearance of these practices from their Seasonal Rounds may contribute to a loss of identity. 

Here we discuss the three main goals of the EID, ways in which use of the scale alone may not be 

meeting these goals, and how the creation and interpretation of Seasonal Rounds may or may not 

ameliorate or supplement these issues: 

1. Demonstrating psychological integration within a social-ecological system: As discussed 

above, several questions within the EID questionnaire address psychological distance and 

integration with nature (as a concept), but my data collection and analysis revealed several 
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issues when working with indigenous rural communities in cultural contexts that are dissimilar 

from the contexts in which the scale was originally developed. The creation of Seasonal 

Rounds can be used here to demonstrate integration within a social-ecological system 

through use and management of resources. 

2. Demonstrating environmental stewardship: If the purpose of an EIS is to demonstrate the 

potential for engagement in environmental stewardship activities, then it would be likewise 

worthwhile to investigate current activities in environmental stewardship. There are currently 

no sections within any ecological assessment scale that I am aware of which address current 

environmental stewardship amongst participants. The creation of Seasonal Rounds can help 

address this, as each Seasonal Round is a tangible demonstration of food practices, 

ecological management activities which contribute to those food practices, and 

environmental stewardship which contributes to any individual EI. 

3. Demonstrating association with other environmentalists: In prior assessment scales for EI, 

questions have aimed to answer whether an individual associates as an environmentalist or 

with other environmentalists as a group by simply asking them if that is the case. I think there 

may be potential to analyze Seasonal Rounds and engage in some type of cross-comparison 

to understand if there is any group environmentalist mentality behind certain practices, but I 

cannot make any certain statements here on whether that would be a good use of Seasonal 

Round creation. Further research would winnow down the uncertainties in this inquiry. 

The concept and use of Seasonal Rounds is far from new, especially in the context of resource 

management in indigenous communities. However, their creation and application in the research 

literature as a tool to communicate foodways and management practices, as in Ruelle et al., 2022, is 

very novel. Further investigation should be done into the use of Seasonal Rounds as a method of 

describing food practices and traditional ecological management practices. In particular, I would 

support inquiry into the qualitative analysis of Seasonal Rounds, and the potential applications of 

these analyses towards assisting communities in re-establishing food sovereignty, building adaptive 

capacity to environmental change and disturbance, and maintaining their biocultural practices. 

Similarly, further research and validation on the use of Seasonal Rounds in EI assessment is 

necessary; this study is currently the only one examining the use of Seasonal Rounds in this light. 
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C. FRAMING ECOLOGICAL IDENTITY AS A SOCIAL MECHANISM OF SESR 

My third research question poses the idea that EI could function as a social mechanism of SESR, 

not just in Nepali mid-hills indigenous communities but in the wider world as well. To test this 

hypothesis, we must consider first how EI could be situated within SESR theory as a social 

mechanism, and then how it could be operationalized towards maintaining and enhancing the 

resilience of people within a system to disturbances of that system. 

The singular and mixed methods analyses of different datasets revealed that there was a 

statistically significant correlation between EID scores and numbers of items within Seasonal Rounds 

(see fig. 88), and that interview participants believe that maintaining a diversity of food habits 

contributes towards maintaining biocultural diversity and resilience to disturbances. Prior research 

has established that the maintenance of biocultural diversity and cultural landscapes, such as the 

indigenous communities of Nepal’s mid-hills, contribute towards the maintenance of a landscape’s 

resilience to disturbances (Badenoch, 2010; Gret-Regamey, Huber, & Huber, 2019; Palazzo & 

Bardsley, 2021) . Therefore, maintaining biocultural diversity is important, and if we seek to achieve 

that, we must examine the drivers of biocultural practices, the social mechanisms, such as the 

strength and structure of institutions, the conservation and expansion of traditional and local 

ecological knowledge, etc. And we must add EI to that list as an essential driver of resilience-

enhancing practices. 

Worldwide, smallholder farmers are responsible for the majority of the food burden, and a large 

portion of the land management burden. Depending on who is asked, smallholder and family farms 

are responsible for producing between 30% (Ritchie, 2021) and 80% (Lowder, Sanchez, & Bertini, 

2021) of the world’s food. They are also responsible for a significant portion of the land management 

burden (Fa et al., 2020). This is true of the rural smallholder farmers of Nepal, as in many other 

nations, who are responsible for producing the majority of the county’s food supply (Roka, 2018). 

Nepal’s indigenous ethnic groups, such as the Magar community, also take up the mantle of managing 

and maintaining the biodiversity of their surrounding SES (Adhikari, 2015). The outcomes of 

smallholder farmers matter both to overall food security and environmental security. In order to 

operationalize EI within Nepal’s mid-hill social-ecological system and elsewhere, managers and 

actors within SES need adequate support in maintaining Ecological Identities which sustain 

biocultural diversity and overall resilience. Governments can craft policy which better supports 
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smallholder families, or we can come to understand that unique indigenous cultures which assist in 

maintaining these systems and landscapes are not to be taken for granted. 

The bulk of the research literature on EI lies outside the field of human dimensions of natural 

resources management, in areas such as environmental psychology. In the future I would be pleased 

to see more integrations between the development of Ecological Identity Scales (EIS) and assessment 

tools, and tangible applications with case communities in human dimensions fields. Scales 

developed to assess the likelihood of engagement in environmental stewardship should be leveraged 

and validated for use in resource-proximate communities of practice. Additionally, further validation of 

social mechanisms such as EI which contribute towards the maintenance of resilience in SES should 

be undertaken. Studies established the presence or absence of certain social mechanisms should be 

undertaken in distinct communities, and the effects of their presence or absence noted. 

 
 
D. IMPLICATIONS FOR HUMAN DIMENSIONS RESEARCH & CONSERVATION MANAGEMENT 

PRACTICES 

This study constitutes the latest in a growing field of research disputing that “successful 

conservation outcomes require ‘pristine’ wilderness free from human inhabitants” (Abulu, 2021). The 

concept of a wilderness free from human presence and influence is slowly becoming seen as a failing 

concept (Fletcher, Hamilton, Dressler, & Palmer, 2021). This “ideal” of a pristine wilderness fails to 

reflect the truth of species conservation and the maintenance of biodiversity in established global 

hotspots: that many of these hotspots would not exist without human presence, involvement, 

management, and care. There is a significant and growing body of research arguing that conservation 

initiatives are more impactful when local and indigenous peoples are involved and empowered to 

carry out their traditional management practices (Popova, 2013; Oldekop, Harris, & Evans, 2015; 

Dickson, 2016; Dawson, et al., 2021). Similarly, in systems bereft of state-enacted conservation 

measures, the research literature concludes that the traditional and cultural management practices 

and foodways of indigenous communities provide a means by which to maintain or increase 

biodiversity and subsequent resilience within the systems in question (Crabtree, Bird, & Bird, 2019; 

Corrigan, et al., 2018; Bird, et al., 2018; Levis, et al., 2024; Unuigbe, 2024). 
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For better or worse, humans and human societies of all kinds are dependent upon our natural 

resources and the resilience of the social-ecological systems (SES) in which we reside. Resource-

dependent groups such as the Magar community often abide by a stark yet grounded reality: that their 

Ecological Identities and subsequent ecological management practices are integral components of a 

complex system that maintains biocultural diversity and SESR to disturbances which threaten the 

functioning of this system. 

At present, modern-day conservation programs and initiatives, and the institutions which fund and 

govern them, operate on the basis of Enlightenment-era philosophies which support an apartheid 

between humanity and the natural world, “position[ing] humans as phage, as virus, as infection of an 

otherwise healthy system” (Tidball & Stedman, 2013). In the past, these philosophies have guided the 

gradual disenfranchisement of indigenous groups living in areas marked for conservation.  

Once the land is empty of people, governments and corporations are theoretically in possession of 

land that has been freed up for species conservation. This land can be further leveraged for income, 

whether through eco-tourism or the extraction of resources not deemed useful towards the end goal 

of species conservation, as with mining. In Nepal, a small yet resource-rich country straddling the 

rapidly developing economies of China and India, it’s not out of the realm of possibility to imagine a 

reality in which conservation areas and national parks are cleared of human inhabitation, paving the 

way (literally) for the construction of sustainable hydro-electric power and mineral endeavors (Hyolmo 

& Abulu, 2024) which are siphoned away to hungrier countries footing the investment bill. Research is 

already established in this specific topic, with more underway (Lord, Austin, 2016; Lord, 2020). 

To say this situation has not generated the desired outcomes is an understatement. The state of 

duress in which we find ourselves regarding global biodiversity levels and the stability of SES 

necessitates a paradigm shift away from Enlightenment-era mindset currently dominating 

conservation and development strategies. This study contributes to the growing body of knowledge 

regarding the beneficial influence of human stewardship within SES and attempts to illuminate several 

potential futures for the indigenous peoples of Nepal’s mid-hills. 

This dichotomy lays the groundwork for two futures. In the first, governments wield the strong arm 

of conservation agencies and the institutions which fund them towards enacting and enforcing 

blanket conservation measures, actively severing people from their traditional ecological practices 

and livelihoods, from representation in management of these areas, and finally from their ecological 
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identities. We’ve seen this future before, in Botswana (Mushonga, 2021), in the American West 

(Sapignoli & Hitchcock, 2023), and even elsewhere in contemporary Nepal (Deuja, 2022). These 

estrangements lower the likelihood of an individual re-developing a strong Ecological Identity, as well 

as the subsequent use of traditional and local ecological practices and livelihoods which contribute 

towards social-ecological systems resilience (Schaefer, 2010; Bliska, Vidra, & Burke, 2024). 

In a second future, conservation is not wielded as a tool of control, but as a means for 

collaboration with indigenous and local peoples living in biodiverse areas targeted for species 

conservation initiatives. In the mid-hills of Nepal, which means examining and finding ways to nurture 

the ecological identities of individuals and communities that depend upon, manage, and care for their 

surrounding social-ecological system. 
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VI. CONCLUSION 

This research constitutes one work in a growing body of research which finds that conservation 

and resource management which excludes human individuals and communities is not conservation 

and management at its most beneficial. To arrive at this conclusion, I examined Ecological Identity 

(EI), Traditional Ecological Knowledge (TEK) and management practices, and social-ecological 

systems resilience (SESR), three seemingly disparate concepts, through the case of a smallholder and 

resource-proximate indigenous community in the rural mid-Hills of Western Nepal. My goal was to 

ascertain how study participants view themselves as a member of an integrated SES, the implications 

for environmental stewardship, and for the maintenance and enhancement of resilience to 

disturbance within that social-ecological system. 

Through the utilization of a mixed methodology and the collection and analysis of diverse sets of 

data, including a participatory method in the creation of the Seasonal Rounds, this research 

uncovered a breadth of findings pertaining to Ecological Identity (EI), Traditional Ecological Knowledge 

(TEK) and management practices, social-ecological systems resilience (SESR), and the ways in which 

these three concepts interact within human individuals and communities to maintain biocultural 

diversity, prevent homogenization of both culture and environment, and uphold protective factors 

against both social and environmental disturbance and perturbation. The findings imply a role for 

human individuals and communities within social-ecological systems (SES) who through their 

Ecological Identities, and ecological knowledge and management practices, act as both benefactor 

and beneficiary within a complex system. Strong Ecological Identities, and subsequent ecological 

knowledge and management practices, aid these individuals and communities in meeting their needs, 

while contributing to the welfare and functionality of a bioculturally diverse and resilient social-

ecological landscape. 

As a result of this work and for future research endeavors, I suggest focusing on 1) further inquiry 

and expansion in studies with larger sample sizes into social mechanisms of social-ecological 

resilience, such as EI, TEK etc.; how they operate within SES and scales for assessing and describing 

them, 2) Further development of EI assessment scales, and the incorporation of ecological 

management/ stewardship practice indicators into their structure, and 3) Further inquiry and 

experimentation with methodologies centering on Seasonal Rounds, ecological knowledge, and 
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ecological management practices, and their potential as a tool for building adaptive capacity to 

disturbances and perturbations. 
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I. APPENDICES 

APPENDIX A: SURVEY INSTRUMENTS 

ACKNOWLEDGEMENT OF CONSENT 
I am asking you to participate in a research study titled “Transience and Vulnerability Along the 
Rural-Urban Continuum in Nepal”. I will describe this study to you and answer any of your 
questions. This study is being led by Jessie Hughes, Department of Natural Resources at 
Cornell University. The Faculty Advisor for this study is Keith Tidball, Department of Natural 
Resources at Cornell University. 

 
What the study is about 
The purpose of this research is to explore the relationships between EI, ecological knowledge 
and food systems, and a changing climate in rural Nepal. 

 
What we will ask you to do 
I will ask you to answer any questions asked to the best of your ability. I anticipate this 
interview taking between than 90 minutes, and if work or family commitments interrupt our 
time together those commitments will be respected and the interview will end. You will not 
be asked to answer any question that you feel uncomfortable or unknowledgeable 
answering. 

 
Risks and discomforts 
I do not anticipate any risks from participating in this research. 

 
Benefits 
There are no direct benefits to the participant in the immediate moment. We anticipate that 
the information gained from this study may benefit others (smallholder farmers, local and 
federal governments, NGOs) in the future. 

 
Compensation for participation 
Participants will receive no compensation in exchange for their participation in this study. 

 
Audio/Video Recording 
The PI would like to make an audio recording of this interview, in order to transcribe it from 
Nepali into English, and analyze it for data collection and posterity. Audio recordings will be 
archived after transcription on an encrypted device, and destroyed after 5 years. 

 
Please sign below if you are willing to have this interview recorded by audio. You may still 
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participate in this study if you are not willing to have the interview recorded. 
 

 I do not want to have this interview recorded. 
 I am willing to have this interview recorded: 

 
Signed:   
Date:   

 
 
 

Privacy/Confidentiality/Data Security 
Interviews will be spoken entirely in Nepali. Interviews will be recorded in 30-90 minutes and 
data will not use identity. Data collection will include the use of two phones, with data storage 
occurring both on safe devices and through Cornell Box. 

Sharing De-identified Data Collected in this Research 
Data from this study may be shared with the research community to advance science and 
health. Transcripts will be created from audio recordings, which does not use your name No 
one will know you from the information we share. Despite these measures, we cannot 
guarantee safety of your personal information. 

 
Taking part is voluntary 
Your involvement in this study is voluntary, and you may refuse to participate before the study 
begins, discontinue at any time, or skip any questions/procedures that may make you feel 
uncomfortable, with no penalty to you. 

 
Follow up studies 
We may contact you again to request your help in another study. As always, your help is 
voluntary and we will ask for your consent to participate in any of the follow up studies. 

May we contact you again for 

another study? Yes/No If you have questions 
The main researcher conducting this study is Jessie Hughes, a graduate student at Cornell 
University. Please ask any questions 
you have now. If you have questions later, you may contact Jessie Hughes at 
jah667@cornell.edu or at +1 (315)-694-3216. If you have any questions or concerns 
regarding your rights as a subject in this study, you may contact the Institutional Review 
Board (IRB) for Human Participants at +1 607-255-5138 or access their website at 
http://www.irb.cornell.edu. You may also report your concerns or complaints anonymously 
through Ethicspoint online at www.hotline.cornell.edu or by calling toll free at 1-866-293-
3077. Ethicspoint is an independent organization that communicates between the 
University and the person bringing the complaint so that anonymity can be ensured. 

mailto:jah667@cornell.edu
http://www.irb.cornell.edu/
http://www.hotline.cornell.edu/
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Statement of Consent 
I have read the above information, and have received answers to any questions I 

asked. I will take part in the study. Your Signature Date

  

Your Name (printed)
  

 
Signature of person obtaining consent (PI) Date
  

 
Printed name of person obtaining consent (PI)
  

 
This consent form will be kept by the researcher for five years beyond the end of the study. 
 
सहम�तको स्वीकृ �त 
म ि◌पाईंलाई "नेपालमा ग्रामीण-शहर� तनरनि्◌�राको साथमा पारस्परर�का र जो�खम" शीषर्कको अनुसन्धान 

अध्ययनमा भाग ललन आग्रह गद�छु । म ि◌पाईंलाई यो अध्ययन वणषन गनेछु र ि◌पाईंका कु नै पतन प्रश्नहरूको जवाफ 

ददर्नेछु । यो अध्ययन कनेल युतनभलसषट�को ग्लोबल डेभलपमेन्ट ववभाग जेसी ह्युजेसको नेि◌◌ृत्वमा भइरहेको छ। यस 

अध्ययनका लागग संकाय सल्लाहकार ककथ 

दटडबल हुन,◌् कनेल ववश्वववद्यालयको ग्लोबल ववकास ववभाग। 
 

अध्ययनको बारेमा के हो 
यस अनुसन्धानको उ�देश्य श्रम आप्रवासन, पाररस्स्थ�तक पदहचान, पाररस्स्थ�तक ज्ञान र ि◌◌ाद्य प्रणाल�, र ग्रामीण नेपालको 

बदर्ललंद� जलवायु बीचको सम्बन्धको अन्वेणर् गनुष हो। 
 

हामी तपाईंलाई के गनन सोध्नेछौं 
म ि◌पाइँलाई ि◌पाइँको क्ष�मा को सबै भ�दा राम्रो मा सोगधएको कु नै पतन प्रश्नको जवाफ ददर्न सोध्नेछु । म यो 

अनि्◌वा�षाष 90 लमनेट भ�दा बढ� लाग्ने अनुमान गछु ष, र यददर् काम वा पाररवाररक प्र�तबद्�धाल ेहाम्रो समय सँगै बाधा 

पुयार्उँ छ भने ि◌◌ी प्र�तबद्�धाहरूलाई सम्मान गररनेछ र अनि्◌वा�षाष समापि्◌ हुनेछ। ि◌पाईलाई कु नै पतन प्रश्नको 

जवाफ ददर्न सोगधने छै न जुन ि◌पाईले असहज महसुस गनषुहुन्छ वा अनजान जवाफ ददर्नुहुन्छ। 
 

जो�खम र असु�वधा 
म यस अनुसन्धानमा भाग ललनबाट कु नै पतन जो�खमको अनुमान गददर्षन। 
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फाइदाहरू 

ि◌त्काल पलमा सहभागीलाई कु नै प्रत्यक्ष लाभ छै न। हामी आशा गछौं कक यस अध्ययनबाट प्रापि्◌ जानकार�ले 

भववष्यमा अरू (सानो ककसानहरू, स्थानीय र संघीय सरकारहरू, गैरसरकार� संस्थाहरू) लाभािस्न्व हुन सक्छ। 

 

सहभागगताको लागग क्षततपूततन 

सहभागीहरूले यस अध्ययनमा उनीहरूको सहभाग�गाको बदर्लामा कु नै क्ष�तपू�तष पाउने छै नन।◌् 
 

अ�डयो/भभ�डयो रेक�डनङ 

PI ले यो अनि्◌वा�षाषको अडडयो रेकडडषङ बनाउन चाहानुहुन्छ, यसलाई नेपाल�बाट अंगे्रजीमा ट्रान्सक्राइब गनष र डेटा 

सङ्कलन र भववष्यका लागग ववश्लेणर् गनष चाहनुहुन्छ। अडडयो रेकडडषङहरू एस्न्क्रप्टेड उपकरणमा ट्रान्सकक्रप्शन पतछ 

अलभलेि◌मा रा�खनेछ, र 5 वषर् पतछ नष्ट हुनेछ। 
 

 म यो अनि्◌वा�षाष रेकडष गनष चाहन्न 

 म यो अनि्◌वा�षाष रेकडष गनष इच्छु क छु 
 

हसि्◌◌ाक्षर:   
 

लम�त:   
 
यता/गोपनीयता/ि◌◌ेटा सुरक्षा 
अनि्◌वा�षाष पूरै नेपाल�मा बोललनेछ। अनि्◌वा�षाषहरू 30-90 लमनेटमा रेकडष गररनेछ र डाटाले पदहचान प्रयोग गद�न। डाटा 

सङ्कलनमा दुर्ई फोनको प्रयोग समावेश हुनेछ, डाटा भण्डारण दुर्वै सुरक्ष�क्ष उपकरणहरूमा र कनेल बक्स माफष ि◌ हुने। 
 

यस अनुसन्धानमा संकभलत �ड-पहहचान ि◌◌ाटा साझेदार� गदै 

यस अध्ययनबाट प्रापि्◌ डाटा ववज्ञान र स्वास◌््यलाई अगाडड बढाउन अनुसन्धान समुदार्यसँग साझेदार्र� गनष सककन्छ। 

ट्रान्सकक्रप्टहरू अडडयो रेकडडषङहरूबाट लसजषना गररनेछ, जसले ि◌पाईंको नाम प्रयोग गद�न, हामीले साझेदार्र� गने 

जानकार�बाट ि◌पाईंलाई कसैले गच�दैन। यी उपायहरूको बावजुदर्, हामी ि◌पाईंको व्यस्क्ि◌�ग जानकार�को सुरक्षाको ग्यारेन्ट� 

गनष स�दैनौं। 
 

भाग भलनु सि्◌◌ैच्छछक हो 
यस अध्ययनमा ि◌पाइँको संलिग्ना स्वैस्च्छक हो, र ि◌पाइँ अध्ययन सुरु हुनु अतघ भाग ललन अस्वीकार गनष 

सक्नुहुन्छ, कु नै पतन समयमा ब�द गनष सक्नुहुन्छ, वा ि◌पाइँलाई कु नै जररवाना बबना, ि◌पाइँलाई असहज महसुस गराउन 

सक्ने कु नै पतन प्रश्न/प्रकक्रयाहरू छोड्न सक्नुहुन्छ। 
 

अधय्यनहरू  प◌ालन◌ा  गनुनह◌ोस ◌् 
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अको अध्ययनमा ि◌पाईंको म��द अनुरोध गनष हामी ि◌पाईंलाई फे रर सम्पकष गनष सक्छौं। सधैं जसि्◌◌ै, ि◌पाईंको 

म��द स्वैस्च्छक हो र हामी कु नै पतन फलो-अप अध्ययनहरूमा भाग ललनको लागग ि◌पाईंको सहम�त माग्नेछौं। 
 

के हामी ि◌पाईंलाई अको अध्ययनको लागग फे रर सम्पकष गनष सक्छौं? हो / होइन 
 

यहद  तप◌ाइँसँग  प्रशन्हरू  छन ◌् 

यो अध्ययन सञ्चालन गने मुख्य अनुसन्धान�काष कनेल ववश्वववद्यालयका स्नाि◌क ववद्याथी जेसी ह्युजेस हुन।◌् कृ 

पया ि◌पाईसँग कु नै 

प्रश्नहरू सोध्नुहोस।◌् यददर् ि◌पाइँसँग पतछ प्रश्नहरू छन ◌् भने, ि◌पाइँ जेसी ह्युजेसलाई jah667@cornell.edu मा वा +1 

(315)-694- 
3216 मा सम्पकष गनष सक्नुहुन्छ। यददर् ि◌पाइँसँग यस अध्ययनको ववयर्को रूपमा ि◌पाइँको अगधकारको बारेमा कु नै 

प्रश्न वा गचनि्◌◌ा छ भने, ि◌पाइँ मानव सहभागीहरूको लागग संस्था�ग समीक्षा बोडष (IRB) लाई +1 607-255-5138 

मा सम्पकष गनष सक्नुहुन्छ वा http://www.irb मा उनीहरूको वेबसाइट पहँुच गनष सक्नुहुन्छ। .cornell.edu। 

ि◌पाईल ेआफ्ना गचनि्◌◌ा वा गुनासोहरू अज्ञाि◌ रूपमा Ethicspoint अनलाइन www.hotline.cornell.edu माफष 

ि◌ वा 1-866-293-3077 मा टोल फ्र� कल गरेर पतन ररपोटष गनष सक्नुहुन्छ। एगथक्सपोइन्ट एउटा िस्वन्र संस्था हो 

जसल ेववश्वववद्यालय र उजुर� ल्याउने व्यस्क्ि◌ बीच सञ्चार गछष ि◌◌ाकक अज्ञाि◌ि◌◌ा सुतनिस्श्च गनष सककन्छ। 
 

सहमततको कथन 

मैल ेमागथको जानकार� पढेको छु , र मैल ेसोधेका कु नै पतन प्रश्नहरूको जवाफ प्रापि्◌ गरेको छु । म अध्ययनमा भाग 

ललन्छु । हसि्◌◌ाक्षर Date  
ि◌पाईंको नाम (मु�दि◌)  
 
Signature of person obtaining consent (PI) Date  
Printed name of person obtaining consent (PI)  
 

यो सहम�त फारम अनुसन्धान�काषल ेअध्ययनको अन्त्य पतछ पाँच वषर्सम्म रा�ेछ। 
 

mailto:jah667@cornell.edu
http://www.hotline.cornell.edu/
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APPENDIX B: SUPPLEMENTARY ANALYSES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4. Interview participant demographics & EID scores (continued on next page) 
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Figure 95. Individual items listed on all 41 Seasonal Rounds by participants, ordered by frequency of mention and color coded 

by class (Domesticated or Wild) 
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Figure 96. Individual items listed on all 41 Seasonal Rounds by participants, ordered by frequency of mention and color coded 

by class (Plant, animal or fungi) 
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Figure 97.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P01 

 
Figure 98.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P02 
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Figure 99.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P03 

 
Figure 100.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P04 
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Figure 101.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P05 

 
Figure 102.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P06 
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Figure 103.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P07 

 
Figure 104.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P08 
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Figure 105.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P09 

 
Figure 106.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P10 
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Figure 107.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P11 

 
Figure 108.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P12 
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Figure 109.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P13 

 
Figure 110.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P14 
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Figure 111.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P15 

 
Figure 112.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P16 
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Figure 113.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P17 

 
Figure 114.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P18 
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Figure 115.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P19 

 
Figure 116.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P20 
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Figure 117. Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P21 

 
Figure 118.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P22 
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Figure 119.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P23 

 
Figure 120.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P24 
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Figure 121.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P25 

 
Figure 122.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P26 
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Figure 123.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P27 

 
Figure 124.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P28 
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Figure 125.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P29 

 
Figure 126.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P30 
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Figure 127.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P31 

 
Figure 128.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P32 
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Figure 129.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P33 

 
Figure 130. Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P34 
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Figure 131.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P35 

 
Figure 132.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P36 
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Figure 133.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P37 

 
Figure 134.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P38 
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Figure 135. Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P39 

 
Figure 136. Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P40 
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Figure 137.  Individual Seasonal Round, included with SR quantitative counts, field observation notes, and Environmental 
Identity  score: Participant P41 
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Figure 138.  Cumulative Community Seasonal Round comprised of the information from every individual seasonal round 
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Figure 139. Photo: a child examines the seasonal rounds 
template 

 
Figure 140. Photo: a child examines the seasonal rounds 

template 

 
 

 
Figure 141. An example of a wild Himalayan Fig, or bedu, 
edible 

 
Figure 142. An example of a wild Himalayan Fern, niuro, 
edible 
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Figure 143. The route to an interview site 

 
Figure 144. An example of a typical meal in rural Nepal 
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