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partly build up on my own Bachelor thesis (BSc in Geography) conducted at University of
Vienna, u de the title Sustainable Solid Waste Management in Sagarmatha National Park
and Buffer Zone, Nepal. Analyzing interactions between landfill sites and the geoenvironment (2013). The bachelor thesis concentrated on the physical aspects of the solid
waste issue in Sagarmatha National Park, while this diploma thesis is focused on the social
behaviour pattern of individuals. A CD-ROM of supporting supplementary material is
included in the backcover of the thesis containing the raw data and full statistical analysis
results. The supplementary CD is not considered as essential for understanding of the work.

During my internship for EcoHimal in Nepal in 2011, I gained hands-on experience in social
research, while working within the scope of the project Saving Mount Everest. From that
time on I became very interested in the issues of tourism and waste management in
countries of the Global South, but especially in isolated mountain regions. Doing research in
the Himalayas of Nepal was an intense, but incredibly valuable experience. On the one hand,
I benefitted academically by experiencing practical field research, and on the other hand I
had the opportunity to see the world from a different perspective. I

o fide t that this

research project enhanced my independence and flexibility, and contributed not only to my
academic, but also to my personal development. I sincerely hope that the results of my
thesis can be used in a meaningful way.

Table of Contents

1

TABLE OF CONTENTS
Statutory Declaration........................................................................................................ II
Acknowledgments ........................................................................................................... III
Preface ............................................................................................................................. IV

1.

2.

INTRODUCTION............................................................................................................... 6
1.1.

Introduction and Purpose of this Thesis ............................................................ 6

1.2.

Review of Relevant Literature ............................................................................ 9

1.3.

Research Questions and Objectives ................................................................. 10

1.4.

General Outline ................................................................................................ 11

RESEARCH BACKGROUND ............................................................................................... 12
2.1.

Research Region ............................................................................................... 12

2.1.1.

Nepal ......................................................................................................... 12

2.1.2.

Sagarmatha National Park ........................................................................ 16

2.2.

2.1.2.1.

Physical Aspects ................................................................................. 16

2.1.2.2.

Socio-economic and socio-cultural aspects ...................................... 20

Tourism Development in the SNPBZ ................................................................ 23

2.2.1.

Early Years of Tourism .............................................................................. 23

2.2.2.

Characteristics of Tourism in the SNPBZ................................................... 25

2.2.3.

Changing Local Economy and Settlement Characteristic ......................... 26

2.2.4.

Impacts on socio-economic and socio-cultural Aspects ........................... 27

2.2.5.

Environmental Impacts ............................................................................. 28

2.3.

Solid Waste Management in the SNPBZ .......................................................... 30

2.3.1.

Solid Waste Categories, Generation Patterns and Proportions ............... 31

2.3.2.

Solid Waste Management Practices ......................................................... 33

2.3.3.

Waste Issues ............................................................................................. 35

2.3.4.

Waste Hierarchy ....................................................................................... 37

2

Table of Contents

3.

THEORETICAL FRAMEWORK ............................................................................................. 39
3.1.

Review: Theories of Behaviour ......................................................................... 39

3.1.1.

Theory of Reasoned Action ....................................................................... 39

3.1.2.

Theory of Planned Behaviour .................................................................... 41

3.1.3.

Norm-Activation Model ............................................................................ 42

3.2.

A Model to Understand Environmental Behaviour in the SNPBZ .................... 44

3.2.1.

4.

Theoretical Definitions .............................................................................. 46

3.2.1.1.

Pro-environmental Attitude............................................................... 46

3.2.1.2.

Environmental Consciousness ........................................................... 47

3.2.1.3.

Pro-environmental Behaviour ........................................................... 48

3.2.1.4.

Environmental Knowledge ................................................................. 49

3.2.1.5.

Perception and Values ....................................................................... 50

3.2.1.6.

Subjective Norms ............................................................................... 50

3.2.1.7.

Feeling of Responsibility .................................................................... 50

3.2.1.8.

Perceived Behaviour Control ............................................................. 51

3.2.1.9.

Background Factors............................................................................ 51

METHODS.................................................................................................................... 53
4.1.

Research Design................................................................................................ 53

4.2.

Defining Hypotheses......................................................................................... 53

4.3.

Defining Indicators and Variables ..................................................................... 55

4.3.1.

Environmental Consciousness................................................................... 56

4.3.2.

Attitudes toward behaviour ...................................................................... 57

4.3.3.

Subjective Norms ...................................................................................... 58

4.3.4.

Feeling of Responsibility............................................................................ 59

4.3.5.

Perceived Behaviour Control..................................................................... 59

4.3.6.

Background Factors ................................................................................... 60

4.3.7.

Self-reported waste behaviour in the SNPBZ ............................................ 60

4.4.

Questionnaire Design ....................................................................................... 61

Table of Contents

5.

4.5.

Testing the Questionnaire ................................................................................ 62

4.6.

Study Sites ........................................................................................................ 63

4.7.

Sample Size and Data Collection ...................................................................... 63

4.8.

Data Analysis .................................................................................................... 64

RESULTS...................................................................................................................... 70
5.1.

Respondents Characteristics ............................................................................ 70

5.1.1.
5.2.

5.3.

Exploring Relations ................................................................................... 80

Creating Composites ........................................................................................ 83

5.3.1.

7.

Exploring Relations ................................................................................... 74

Various question categories ............................................................................. 74

5.2.1.

6.

3

Exploring Relations ................................................................................... 87

5.4.

Regression Analysis .......................................................................................... 91

5.5.

Qualitative Results ........................................................................................... 92

DISCUSSSION ............................................................................................................... 94
6.1.

General Discussion ........................................................................................... 94

6.2.

Discussion of the Model ................................................................................... 95

6.3.

Discussion of Hypothesis.................................................................................. 96

6.4.

Limitations of the study ................................................................................... 97

Conclusion and Recommendations ......................................................................... 99
7.1.

Practical Implications and Future Perspectives ............................................... 99

7.2.

Conclusion ...................................................................................................... 100

References .................................................................................................................... 102
Appendix ............................................................................................................................ i
Appendix A: Questionnaire ........................................................................................... ii
Appendix B: Table of contents of supplemental CD-ROM ........................................... vi
Appendix C: Abstract (English) .....................................................................................vii
Appendix D: Abstract (Deutsch) ....................................................................................ix
Appendix E: Curriculum Vitae ....................................................................................... x

4

List of Figures

List of Figures
Figure 2.1: Tourist Arrival Nepal 1962 - 2012 ................................................................. 15
Figure 2.2. Sagarmatha National Park and Buffer Zone - Overview .............................. 17
Figure 2.3: Tourist Arrivals, Khumbu 1971-2001 ............................................................ 24
Figure 2.4: Tourist Arrivals in SNPBZ 1998-2012............................................................. 24
Figure 2.5: Waste Hierarchy ............................................................................................ 37
Figure 3.1: Theory of Reasoned Action ........................................................................... 40
Figure 3.2: Theorie of Planned Behaviour....................................................................... 41
Figure 3.3: Norm-activation Model ................................................................................. 43
Figure 3.4: Theoretical Framework for waste behaviour in the SNPBZ .......................... 45
Figure 3.5: Theoretical Framework: Environmental Attitude ......................................... 47
Figure 3.6: Theoretical Framework: Environmental Consciousness ............................... 48
Figure 3.7: Theoretical Framework: Knowledge ............................................................. 49
Figure 4.1: Hypothetical Model of good solid waste behaviour ..................................... 54
Figure 4.2: Overview Mind Map...................................................................................... 56
Figure 4.3: Research Process ........................................................................................... 61
Figure 4.4: Workflow ....................................................................................................... 65
Figure 5.1: Length of stay in SNPBZ................................................................................. 72
Figure 5.2: Trekking Arrangements in SNPBZ ................................................................. 72
Figu e . : ‘espo de ts e i o

e tal ha a te isti s................................................ 73

Figure 5.4: Perceptions of SWM in SNPBZ ...................................................................... 75
Figure 5.5: Responsible for SWM in SNPBZ..................................................................... 75
Figure 5.6: Waste Generation ......................................................................................... 76
Figure 5.7: Opinions toward SMW .................................................................................. 77
Figure 5.8: Reported Waste Behaviour 1 in SNPBZ ......................................................... 77
Figure 5.9: Reported Waste Behaviour 2 in SNPBZ ......................................................... 78
Figu e .

: Tou ists e aluatio of “olid Waste Ma age e t i “NPB) ...................... 79

Figure 5.11: Nationalities agree or disagree to Statements ........................................... 81
Figure 5.12: What do you do with plastic bottles? ......................................................... 82
Figure 5.13: What do you do with batteries? ................................................................. 82
Figure 5.14: Error bar - Behaviour and Sex ..................................................................... 88
Figure 5.15: Error bar - Behaviour and Sex ..................................................................... 89
Figure 6.1: Revised hypothetical framework for waste behaviour in SNPBZ ................. 97

List of Tables

5

List of Tables
Table 2.1: Waste composition in SNPBZ ......................................................................... 31
Table 2.2: Waste generation in different settlements in SNPBZ .................................... 33
Table 2.3: Solid waste composition in SNPBZ ................................................................. 33
Table 4.1: Indicators of environmental consciousness .................................................. 57
Table 4.2: Indicators of specific attitudes towards waste in the SNPBZ ........................ 58
Table 4.3: Indicators of subjective norms ....................................................................... 58
Table 4.4: Indicators of feeling of responsibility ............................................................ 59
Table 4.5: Indicators of perceived behaviour control .................................................... 59
Table 4.6: Indicators of different moderators ................................................................ 60
Table 4.7: Indicators of self-reported waste behaviour in the SNPBZ ........................... 61
Table 5.1: Summary of respondents demographic characteristics ................................ 71
Table 5.2: Significant chi²-results .................................................................................... 80
Table 5.3: Reliability Analysis - Waste Behaviour ........................................................... 83
Table 5.4: Reliability Analysis - Environmental Consciousness and Attitudes ............... 85
Table 5.5: Reliability Analysis - Subjective Norm ........................................................... 85
Table 5.6: Composites and Items with Min, Max and Mean Values .............................. 86
Table 5.7: Means and Levene's Significance Value......................................................... 88
Table 5.8: Comparison of Mean scores of Background Factors for WB and ECA .......... 90
Table 5.9: Matrix of Spearmans Correlation Coeffiecient .............................................. 91
Table 5.10: Significance Value and effect size Beta - Regression Analysis ..................... 92
Table 5.11: Respondents personal suggestions on waste managent............................. 92

6

Introduction

1. INTRODUCTION

1.1.

Introduction and Purpose of this Thesis

The Himalayas of Nepal, with their unique landscape and fascinating peaks, attracts
people from all over the world. Ever since Nepal first opened its borders to foreigners
in the 1950s, tourism has grown exponentially. The high influx of tourists, mostly
attracted to mountaineering expeditions and trekking, has generated many positive
and negative impacts for the country. Local people and work-related migrants have
benefitted from economic development, international exposure, and cross-cultural
exchange, however, dramatic expansion of the tourism industry has increased
pressures on the environment. Continuous trail degredation, exacerbated by soil
erosion on high-traffic treks, is compounded by deforestation and land-use changes
arising from firewood excavation. Furthermore, solid waste generation and nonbiodegradable litter accumulation impose substantial environmental burdens.
Increased amounts of garbage accumulating along popular trekking routes pollute
water and land, inducing serious environmental degradation in sensitive mountain
environments (cf. NEPAL, 2003).
As o e of the poo est ou t ies i the
i po ta t sou e of i o e a d e plo
de elop e t pla

o ld, Nepal s tou is
e t. Tou is

is a

se to

ep ese ts a

ajo fo us of Nepal s

i g a d o e of the leadi g i o e se to s of the

ou t

s

economy. Due to an unstable political environment and the overwhelming focus of
policy initiatives on maximizing economic benefits, tourism development has been
achieved in an unrestricted and unplanned manner. A number of potential problems
ha e

e o e

isi le th ough Nepal s tou isti

e pa sio

a d di e sifi atio .

Socioeconomic and environmental problems have arisen from shortcomings in
developmental planning approaches for tourism.

Shortcomings in planning

approaches to tourism development have resulted in socio-cultural and environmental
problems (cf. ANDRIOTIS, 2000; STEVENS, 1993).
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Still, tourism in remote mountainous regions and protected areas, particularly in
developing countries, is often the only way to generate income for local populations
and to protect the environment – an objective claimed by many national parks (cf.
NEPAL, 2003).

Behaviour mediates interactions between the social system and the ecological system
in positive and negative way. Environmental damage is generally rooted in human
behaviour and thus can be managed by changing relevant behaviour. Thus,
understanding and conceptualizing the social and ecological context of environmental
behaviour is essential to promote sustainable resource management and to change
relevant critical behaviours. (BYERS, 1996, pp. 1-3)
Tourism-induced waste generation, which is seen as one of the major threats to
environmental sustainability in remote mountainous regions and protected areas in
the Himalayas, can be reduced if individuals adopt pro-environmental behaviour
patterns. The necessary acquisition of pro-environmental behaviour is undermined by
the assumption that changes in behaviour on a personal level can have huge impacts
on environmental sustainability. The challenge lies in examining, analyzing, and
understanding various factors and processes that determine behaviour. Only when
there is a clear understanding of what factors influence behaviours solutions to
environmental problems which require behavioural change can be applied through the
successful implementation of policy initiatives. Particularly sensitive mountainous
regions and protected areas are heavily affected by human-induced environmental
problems, making a detailed u de sta di g of i di iduals

eha iou i these egio s

of utmost importance. (STEG & VLEK, 2009, p. 309; EILAM & TROP, 2012, p. 2213; CLARK, et
al., 2003, p. 237)
This thesis

ill e a i e Nepal s Hi ala a

egio

a d

ill atte pt to dete

i e

factors which influence behaviour towards waste and waste management among
tourists. Based on the critical environmental situation caused by a high influx of
tou ists, I ha e hose to stud o e of the
National Pa k.

This

egio

ost popula Hi ala a sites: the E e est

att a ts thousa ds of tou ists e e

ea

a d is
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Introduction

experiencing substantial socio-economic and environmental impacts like no other in
the Himalayas. Sagarmatha (Everest) National Park and Buffer Zone (SNPBZ) is among
the most popular destinations for trekking tourism in Nepal, ranking number two
behind the Annapurna area in tourist popularity (LUGER, 2000, p. 19; MINISTRY

OF

CULTURE, 2013).
The national park, a protected area since the 1970s, is heavily affected by the impacts
of expanding trekking tourism. Significant amounts of solid waste are being generated
and are now posing serious threats to the fragile biodiversity and ecosystem of
Sagarmatha National Park and Buffer Zone, as well as to local populations. (BYERS,
2005, 2007; STEVENS, 1993, 2003; SHERPA, 1979, 2009)

This thesis sees itself embedded within the broader arena of social science. It will
concentrate on the current state of knowledge, attitudes and awareness regarding
solid waste, solid waste management and its problems among visitors through the
determination of factors which are influencing behaviour. Built on the Theory of
Reasoned Action, Planned Behaviour and the Norm-Activation Model, an explanatory
model was developed to predict waste behaviours in the SNPBZ and to assess the
extent to which certain factors determine waste behaviour.
To understand which factors influence behaviours, quantitative social research was
conducted in Nepal from April to May 2013. The o tai ed esults ega di g isito s
behaviour from the Everest region can be applied to other parts of the Himalayan
region and represent an example of how the waste management situation in national
parks can be improved by determining factors that influence waste generation
behaviour, in order to better identify strategies and policies that change current waste
behaviour among tourists. This thesis is meant to act as a contribution to behaviourenvironment research in Development Studies. Environmental issues in countries of
the Global South are continuously growing. Thus, applied research approaches are
particularly desirably in industrially less advanced countries where a need for
sustainable development exists.

Introduction
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Review of Relevant Literature

The Everest region has attracted many researchers involved in wideranging disciplines.
A considerable amount of literature has been published over the last decades
addressing environmental and social changes in Sagarmatha National Park and Buffer
Zone.
Several authors discuss land use and land cover changes in the Himalaya (e.g. BYERS
1986, 1987b; VUICHARD 1986; STEVENS, 1993). Some studies reflect the various
environmental problems in the Himalaya region, including: natural resource
management, fuelwood shortage, deforestation, vegetation change and pastoralism
(e.g. BROWER 1987; BYERS 1987b; STEVENS, 1993); soil and trail erosion (e.g. BYERS, 2005;
NEPAL, 2003; BYERS 1987b); or natural hazards (e.g. BYERS 1986, 1987b; VUICHARD 1986;
ZIMMERMANN, et al., 1986). Other studies focus on the impacts induced by climate
change such as glacier retreat, glacier lake increases, and glacial lake outburst floods
(e.g. BYERS, 2007; BAJARACHARYA and SHRESTHA, 2007; YAMADA, 1992; CENDERELLI & WOHL,
2003).
A large and growing volume of published studies have investigated the impact of
tourism in many places within the Himalaya, but especially in the Everest region (e.g.
BjønNess 1980b, 1983; STEVENS, 1993; NEPAL, 2003; STEVENS, 2003; STEVENS, 1993; SPOON,
2012; SPOON, 2011). Several studies have been conducted in the past years using a
natural-science based approach to analyze the solid waste management practices in
the SNPBZ (i.e. ZUSER et al. 2011; MANFREDI et al. 2010; SALERNO et al. 2010; BORTOLETO,
et al., 2012; KUNIYAL, 2002, 2005, 2008). However, far too little attention has been paid
to the social science perspective of this multidimensional issue.
Theories of behaviour such as Theory of Reasoned Action (TRA), Theory of Planned
Behaviour (TPB), or the Norm-Activation Model (NAM) have been successfully applied
in various scientific fields over the years. Of specific interest to the current study is the
fact that both the TRA and the TPB are excellent theories within environmental
behavioural research that have been employed to explain and predict a broad range of
environmentally associated behaviours. They have been applied to illustrate and

10
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p edi t people s e

li g eha iou (cf. CHEUNG, et al., 1999; ITTIRAVIVONGS, 2012; KARIM

GHANI, et al., 2013; MARANS & YUNG-JAAN, 1993; SCHULTZ, et al., 1995) household waste
prevention behaviour (cf. BORTOLETO, et al., 2012), green electricity behaviour (cf. CLARK,
et al., 2003), consumer behaviour (cf. DEMBKOWSKI, 1998), or littering behaviour (cf.
SCHULTZ, et al., 2013). Moreover, there are many studies on theoretical approaches to
explain the relationship between behaviour and the environment (cf. KAISER, et al.,
1999a, 1999b; KAISER, 1998; KOLLMUSS & AGYEMAN, 2002), environmental attitudes and
behaviour (cf. HEBERLEIN, 1981; BARR, 2007; HARLAND, 2007; HINES, , et al., 1986/87; EILAM
& TROP, 2012) environmental knowledge (cf. GODFREY, et al., 2012; GODFREY, 2011), or
cross-cultural environmental behaviour (cf. CORDANO, et al., 2011).

1.3.

Research Questions and Objectives

The major objective of this thesis is to investigate tou ists behaviour patterns towards
solid waste in Sagarmatha National Park and Buffer Zone, Nepal.
objectives have been determined in this study: (1) to identify tou ists

Three main
eha iou s,

attitudes, knowledge and consciousness towards solid waste, solid waste management
and its possible affects on the SNPBZ, (2) to determine factors that have the greatest
influence on tou ists

aste eha iou , and (3) to develop an explanatory model to

predict waste behaviours.

In this context, the research questions of this study can be summarized as follows:

-

What are tourists behaviours, attitudes, and consciousness towards solid
waste, solid waste management and its associated problems in the SNPBZ?

-

Which factors have the greatest influence on tourists

eha iour to ards solid

waste and solid waste management in Sagarmatha National Park and Buffer
Zone?
-

How reliably can a model explain waste behaviour patterns among tourists?

Introduction
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General Outline

The following chapter of this thesis starts with a description of the research
background. After giving a short introduction to Nepal, the research region,
Sagarmatha National Park and Buffer Zone, is discussed in more detail. An overview of
its geographical setting and physical aspects will be provided; socio-economic and
socio cultural aspects will be discussed in more detail. The tourism development and
its impacts on the environment will be analyzed. A focus is set on the waste
management situation in the SNPBZ, where current waste management practices and
issues are discussed. Chapter Three will provide information on the the theoretical
framework and theoretical dimensions of the research. It will first give a short review
of relevant theories and concepts and will then present the developed research model.
Chapter Four starts by describing the research methods. It provides information on the
research design, hypotheses, indicators, questionnaire, study site, sample size, data
collection and data anaylsis. Chapter Five presents the most important results of the
data analysis ranging from general respondents characteristics to various question
categories. Also, the results of the regression analysis are included. The following
Chapter Six discusses the results, but also points out limitations of the study. This
thesis ends with a concluding chapter, which provides final perspectives and research
recommendations for sustainable waste management in the SNPBZ. The final
conclusion highlightes key observations.

12

Research Background

2. RESEARCH BACKGROUND

2.1. Research Region

This chapter starts with a brief introduction to Nepal and moves on to a detailed
overview of the study site, the Everest (Sagarmatha) National Park and Buffer Zone, to
provide a comprehensive contextual analysis.

2.1.1. Nepal

The mystical Himalayan kingdom on the roof of the world excites the imagination of
foreigners and evokes exotic picture-perfect visions. The ,

fascinating

peaks

and

fertile valleys attracts people from all over the world, determined to find the hidden
Shangri-La in Nepal (STRONG, 1989, p. 1). Yet Nepal is one of the industrially less
advanced countries in this world and faces several challenges ranging from social
problems, political instability, and a variety of environmental issues.
Nepal is located on the southern slope of the Himalayas, situated between two big
economic powers. To the north it is bound by the Tibetan Autonomous Region of the
People's Republic of China and to the south and west by India. Based on its topography
and climate, Nepal can be divided into four ecological zones: Lowland (terai), Midland
(pahad, hills), Highland (himal, mountains) and Trans-Himalaya. (DONNER, 2007, p. 9)
The Lowland plains are comprised of a narrow area along the southern part of the
country on the border with India. About 50% of the total population lives in the Terai.
The altitude ranges from 60 to 280 meters above sea level and the climate is mainly
tropical. The region is characterized by large rivers and flood plains, as welle as tropical
forest and extensive areas of agricultural land. (DONNER, 2007, p. 10; NEPALI & SHRESTHA,
s.a., p. 1)

Research Background

13

The Midland includes a large series of hill ranges, valleys and basins stretching across
the middle of the country. The altitude ranges from 1000m to 3500m and the climate
is subtropical to temperate. The two main cities, Kathmandu and Pokhara, are located
in the valleys of this zone. Decreasing employment and education opportunities in the
mountain regions has spurred migration into the valleys, leading to increased
population pressure in recent decades. Extensive deforestation has taken place in the
center and east of the country and soil erosion and landslides are increasing frequently
during the heavy rains of the summer monsoon. (DONNER, 2007, p. 15; NEPALI &
ShreStha, s.a., p. 1)
The Highland occupies all of the northern regions of Nepal from about 2,750m up to
the highest summits on earth. In lower elevations there are coniferous forests, while
rhododendron, birch and alpine meadows can be found at higher elevations. Barren
rocky slopes and perpetual snows in the high mountain ranges make up almost one
third of the total area of the country. Many areas in this zone are extremely remote,
with access proving difficult; therefore, tourism is often the only way for the local
population to generate income. (DONNER, 2007, p. 16; NEPALI & SHRESTHA, s.a., p. 1)
The relatively small Trans Himalayan Zone is situated in the northern part of Nepal.
The region is significantly drier than the other zones, because it is located at the edge
of the great Tibetan Plateau and in rain shadow of the Himalayas. (DONNER, 2007, p. 16;
NEPALI & SHRESTHA, s.a., p. 27)

Nepal is not only a rich country in terms of geographical and climatic variations, but
also has diverse varieties of ethnic, culturale, and social customs. The population of the
2011 census is about 26,5 million, with an annual average growth rate of 1.3%. The
fastest decadal population growth rate (61%) and highest population density (4416
person/km²) is found in the nation s capital and largest city, Kathmandu. (NATIONAL
PLANNING COMMISSION SECRETARiat, 2012, p. 3)
Nepal is a country of mixed races, religions and languages. There were 125 caste and
ethnic groups reported in the 2011 census. Chhetri is the largest caste (16,6%),
followed by Brahman-Hill (12,2%), Magar (7.1%), Tharu (6.6%), Tamang (5.8%), and

14
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Newar (5%). Nepal has more than 123 different languages and dialects; the majority of
the Nepalese population practices Hinduism. (NATIONAL PLANNING COMMISSION
SECRETARIAT, 2012, p. 3)
Poverty is very high, with an average gross national income of 700 USD per capita in
2012 and 25% of the population living under the poverty line in 2011 (INTERNATIONAL
MONETARY FUND, 2012). Despite some improvement in reducing poverty in recent years,
Nepal still remains one of the poorest countries in the world.
According to the 2012 Human Development Report (HDI), Nepal is ranked 157th out of
187 with an average Human Development Index of 0,463 (HUMAN DEVELOPMENT REPORT,
2012). However, the HDI can be criticized on a number of grounds including huge
regional disparities within countries.
Nepal suffers from wide disparities across certain geographic areas and social groups
(WORLD BANK, 1998). Living standards are worse in rural than in urban areas as the
growing population has put heavy pressure on agricultural land. Especially women and
people belonging to certain social groups and castes live a hard life in Nepal in terms of
access to health care, nutrition, education and participation in decision-making.
Literacy rates serve as indicators of these growing disparities, with illiteracy far more
prevalent among women (42,6%) than men (24,9%). (NATIONAL PLANNING COMMISSION
SECRETARIAT, 2012, p. 4; cf. INTERNATIONAL FUND FOR AGRICULTURAL DEVELOPMENT, 2012)

Politically, major changes have taken place in the 1990s. Nepal transformed into a
constitutional monarchy with a pluralist system of political parties, but soon the
system collapsed bringing chaos and political instability. This led to the Nepalese Civil
War, which lasted from 1996 until 2006, claiming thousands of lives, displacing people
and destroying livelihoods. In 2007 the monarchy was officially abolished and elections
e e held i

. “till, the ou t

endures. (DO & IYER, 2010, p. 740)

s state of politi al deadlo k a d o fusio
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Economically Nepal is characterized by backwardness caused by its topography, land
locked position, weak infrastructure and lacking resources, modern institutions and
policies. Nepal relies heavily on its neighbors for trade and is highly dependent on
imports, as it hardly has any indust . Ag i ultu e is Nepal s p i ipal e o o i a ti it
and provides livelihood for three quarters of the population. The major source of
foreign currency is the tourism industry. In 2012 about 800.000 people visited Nepal
with an annual growth rate of 9,1% (see Figure 2.1). (SCIENCE AND RESEARCH CENTRE, s.a.;
WORLDBANK, 2013; MINISTRY OF CULTURE, 2013, p. 6)

Tourist Arrivals in Nepal
1962 - 2012
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Figure 2.1: Tourist Arrival Nepal 1962 - 2012 based on MINISTRY OF CULTURE, 2013, p. 5

The increasing number of tourists provides a great opportunity for southern countries
to develop their local economy and minimize poverty. It also has the potential to
negatively affect the social and natural environment. Poorly-managed mass tourism
can have devastating impacts, such as high dependence on the tourism industry and
the development of ecological problems. Thus, it is important to manage tourism
properly and promote long-term sustainability.

16

Research Background

2.1.2. Sagarmatha National Park

This section will examine the physical features of Sagarmatha National Park and
present an analysis of socio-economic and socio-cultural aspects.

2.1.2.1.

Physical Aspects

Sagarmatha National Park is located in the northeastern part of Nepal and includes
the

o ld s highest

ou tai s: Mt. Everest and several other peaks above 7000m.

Sagarmatha National Park (SNPBZ) was officially created by the government of Nepal
in 1976 and designated a UNESCO World Heritage Site in 1979. In 2002 the National
Park was extended by a Buffer Zone with an area of 275 km², creating Sagarmatha
National Park and Buffer Zone (cf. ZUSER, et al., 2011, p. 1; HKKH, 2009, p. 20).
Sagarmatha National Park and Buffer Zone is located in the administrative district of
Solu-Khumbu in the north-eastern region of Nepal, which is part of the Great Himalaya
massif. To the north it follows the international border with the Tibetan Autonomous
Region of China. (see Figure 2.2) (STEVENS, 1993, p. 23).
The park and its Buffer Zone encompass an area of 1.

k ², also k o

as Khu

u

(HKKH, 2009, p. 11). The park is divided by four main river valleys, which are fed by
long glaciers at the head of each valley: the valleys of the Dudh Kosi and the Bhote
Kosi, and the two forks of the Imja Khola, the northern Lobuche Khola and the eastern
Imja Khola (STEVENS,

, p.

. While the pa k s o e a ea o e s the uppe

catchment of the Bhote Kosi, Dudh Kosi and Imja Khola river systems, the buffer area
reaches down the Dudh Kosi valley to Lukla (SHERPA, 1985, p. 5). The Dudh Kosi is fed by
the melting of the Ngozumpa glacier and the waters of several lakes which are situated
at the foot of Cho Oyu and Gyachung Kang. The Dudh Kosi River crosses the entire
Khumbu and is joined by the Imja Khola (which drains the eastern part of the Khumbu)
and the Bhote Kosi of western Khumbu, before flowing into the Nepal midlands
(STEVENS, 1993, p. 24).
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The park is characterized by a rugged terrain of high mountains, glaciers, deeply
incised valleys and constricted fluvial terraces with elevations ranging from 2,842
metres at Lukla, to 8,848 meters at the summit of Mt. Everest. Some of the world's
highest peaks, such as Mt. Everest/ Sagarmatha (8,848m), Lhotse (8,501m) and Cho
Oyo (8,153m) are situated within the national park boundaries. (cf. NEPAL, 2003, p. 34)

Figure 2.2. Sagarmatha National Park and Buffer Zone - Overview (based on POSCH 2013)

Many of the two dozen glaciers in the SNPBZ show signs of retreat and as a
consequence several glacial lakes have formed in recent decades (cf. RICHARDSON &
REYNOLDS, 2000; SOLOMON, et al., 2007).
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About 69% of the Park consist of barren land above 5,000m, 28% is grazing land, and
only <3% is forested. Although the national park is small in size, it encompasses a
broad range of bio-climatic conditions, including temperate, sub-alpine, alpine, and
nival zones (HKKH, 2009, p. 20). According to NEPAL and BYERS, the SNPBZ can be
roughly distinguished into five ecological zones based on altitude: (a) between 2800m
and 3200m there is a small area consisting of lower montane temperate forest, (b)
between 3200m and 3800m there is a lower belt consisting of temperate forests and
woodlands, (c) between 3800m and 4200m there is the middle zone consisting of subalpine forests and shrubland, (d) and above 4200m there is the upper zone consisting
of tundra vegetation with limited tree growth due to low temperatures and less
precipitation (NEPAL, 2003, pp. 34-35; BYERS, 1986, p. 86). The high alpine meadows are
followed by fir, birch, rhododendron, and juniper subalpine forests, which grow as high
as 400m. Due to the warm and moist climatic conditions, the valleys below 2800m are
either thickly wooded with temperate forests of fir, birch, and rhododendron or with
grassland, shrubland, and open temperate woodlands of juniper and fir (STEVENS, 1993,
p. 24). Among the population of wild animals found in the park, several are considered
rare and endangered including the musk deer, red panda, Himalayan black bear,
Himalayan tahr and snow leopard (NEPAL, 2003, p. 35; HKKH, 2009, p. 24). Additionally,
many inhabitants and mountaineers believe that the yeti, a mystical creature and part
of Buddhist people s histo

and mythology, wanders around the Khumbu Mountains

(SPOON & SHERPA, 2008, p. 69).

The Everest Region is strongly influenced by the subtropical Asian monsoon regime in
summer, as well as the dry winter snowfall (ZIMMERMANN, et al., 1986, p. 31; OSTI, et al.,
2011, p. 1211). Summers are generally moist and cool, and on average, about 80% of
the annual total precipitation occurs during the summer months from late May to midSeptember (THOMPSON, et al., 2012, p. 2). During the winter months strong winds are
common in higher elevations. Snowfall is not usually heavy and below 5,000m most
precipitation falls as rain (STEVENS, 1993, p. 26). The rest of the year is fairly dry;
October and May being the clearest weeks.
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Himalayan glaciers are rapidly and increasingly retreating because of climate change
(cf. RICHARDSON & REYNOLDS, 2000; SOLOMON, et al., 2007). Since several decades, the
average air temperature rose by 1°C in the Himalayas, leading to receding glaciers and
the development of glacial lakes in recent decades. (THOMPSON, et al., 2012, p. 1;
UNESCO WORLD HERITAGE CENTRE, 2007) Potential consequences of glacier changes
include the development of geo-hazards such as glacier-lake expansion and outburst
floods.

The extremely fragile geological condition, and monsoonal precipitation regime make
the Sagarmatha National Park and Buffer Zone a hazardous region. Natural hazards
such as landslides, debris flows, rock falls and flooding occur, as well as frequent
earthquakes and avalanches occur frequently (ZIMMERMANN, et al., 1986). In recent
years Himalayan glaciers have attracted a great deal of public attention as glacial
retreat and rapid glacial melt due to climate change increases cf. (RICHARDSON &
REYNOLDS, 2000; SCHILD, 2008; SOLOMON, et al., 2007). The melting of glaciers leads to
the formation and rapid expansion of glacial lakes, which are made of loose glacial
debris and unstable moraine dams. Sudden and destructive outbreaks of these glacial
lakes may occur any time, as the dam may collapse (THOMPSON, et al., 2012, p. 1). The
sudden discharge of large volumes of water is known by a variety of terms but is often
referred to as Glacial Lake Outburst Floods (GLOF) in the Himalayas. These GLOFs
present a serious hazard to the region and are increasing in number and volume
because of the continuing recession of glaciers in the context of climate change.
(RICHARDSON & REYNOLDS, 2000, p. 32; SOLOMON, et al., 2007)
Continuing population growth, accelerated tourism development, and construction of
unplanned settlements in high-risk zones further increase the vulnerability of this
region to natural hazards.
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2.1.2.2.

Socio-economic and socio-cultural aspects

Having defined the physical aspects of the research region, I will now discuss its socioeconomic and socio-cultural background.

Population, Ethnicity and Demography
The Khumbu region is traditionally inhabited by the Sherpas, who migrated from Tibet
some 500 years ago and settled in Khumbu (BYERS, 2005, p. 115). They are the largest
ethnic group in Khumbu and constitute about 90% out of the total population (TAMANG,
2011, p. 24).
The National Park is also home to other ethnic minorities such as the Rai, Tamang,
Magar and Gurung, who have migrated to the region from the middle hills and lowland
areas of eastern Nepal in search of employment and economic opportunities (SPOON,
2012, p. 46). Currently, more than 3000 to 4000 people live in the Khumbu region,
about 2800 of these are permanent residents (SPOON, 2012, p. 44). Solu-Khumbu
Sherpas speak Sherpa, a language distinct from the national language, Nepali, which is
closely related to Tibetan (STEVENS, 1993, p. 33). Their culture and social structure has
strong ties and many similarities to those of their Tibetans neighbors in the north,
although both the Tibetans and the Sherpa consider themselves to be a distinct
peoples (STEVENS, 1993, p. 34). Originally Sherpas were nomads and engaged in
transhumance herding. After the introduction of the potato in 1850, they began to
settle permanently (TAMANG, 2011, p. 23). Subsistence agriculture and trans-Himalayan
trade became their main source of income, until tourism brought major changes to the
region in the 1960s (see Chapter 2.2). The Sherpas of Khumbu are highly regarded as
strong and brave mountaineers and are internationally respected. They gained this
renowned reputation in climbing and mountaineering primarily in British expeditions
during the first half of the 20th century. (STEVENS, 1993, p. 31)
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Settlements and Infrastructure
In total there are about 60 to 100 small and large settlements within the park and
eight major settlements, most in altitudes between 3,400m and 4,000 meters. The
main permanent villages occupy some of the few reasonably flat areas at 3400–4000m
and include: Lukla, Namche Bazaar, Khumjung, Tengboche, Pangboche, Phortse, and
Jorsalle. The smaller subsidiary settlements have been transformed to permanent or
semi-permanent tourist villages (HKKH, 2009, p. 20).
Lukla is situated at 2860m at the gateway to the Everest region, as it is connected by
regular air service. The nearest road is at least six to seven days walking distance from
Lukla. Located on a hill slope at 3440m, Namche Bazar is the main economic center of
the region, a major settlement, and a major stop-off point for trekkers and
expeditions. Namche has prospered immensely from the tourist trade and is one of the
wealthiest villages in Nepal, despite being physically isolated by mountainous terrain
(STEVENS, 1993, p. 53; LUGER, 2000, p. 14).
From the 1970s on, several significant institutional changes were introduced in the
SNPBZ. One of the most important was the establishment of Sagarmatha National Park
in 1976. With increasing trekking tourism in the 1960s, the standard of living improved
quickly, leading to the establishment of schools, hospitals, a bank and post office.
Other important developments include the construction of the Lukla airstrip in the
1960s and the arrival of electricity to the region in the 1980s. (STEVENS, 1993, p. 56)
Profound changes in the Sherpa's economy and standard of living led to a significant
increase in the number of households in many villages of the SNPBZ since 1957.
According to Stevens, 73 households were found in Namche, swelling to 123 in 1991
(STEVENS, 1993, p. 41).

Local Economy
The traditional Sherpa economy is based on pastoralism and subsistence agriculture,
supplemented by trading with people of the middle hills of Nepal and Tibet. For many
centuries these were the main sources of income for communities. They relied on high
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altitude crop varieties such as potatoes, barley and buckwheat and on yaks for wool
and meat, which was traded for salt from Tibet. Since the 1950s a number of factors
have profoundly changed the economy and lifestyle of the Sherpa. The traditional
trading route between the Tibetan and Sherpa people was closed due to Chinese
occupation, forcing the Sherpa to look for new sources of income. This coincided with
the ope i g of Nepal s o de s to fo eig e s— soon the local economy became more
and more dependent upon mountaineering and trekking tourism. The impacts of
tourism on the Khumbu have been dramatic, leading to a quick transition from a
traditional subsistence economy to a great reliance upon supplementary cash income.
Activities such as the provision of guides and porters, and the construction of shops
and lodges, enabled the Sherpa people to earn cash income. (DONNER, 2007; Luger,
2000, p. 17; MILLER, 1997, p. 19; Nepal, 2003, p. 37; SHERPA, 1985, P. 9; SPOON, 2011, p.
659; STEVENS, 1993, p. 43ff)

Religion and Culture
The Sherpa are followers of Tibetan Buddhism with different elements from folk and
Bon Buddhism. Sherpa Buddhsim respects divinities and powers in the natural
landscape such as beyul (sacred valley), lu (spirits of springs and trees), and yul lha
(regional mountain gods). The main local protector of Khumbu is said to be the
powerful mountain god Khumbu Yul-Lha, considered too sacred to be climbed.
(STEVENS, 1993, p. 34; SPOON, 2011, p. 660f)
The Khumbu was traditionally used for mediation retreats by Tibetan people; now
several religious buildings including monasteries or gompas, temples, and chorten or
stupas are scattering the mountain sides (TAMANG, 2011, p. 27).
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2.2. Tourism Development in the SNPBZ

This chapter highlights the impacts of tourism development on Sagarmatha National
Park and Buffer Zone. A short overview of tourism development and the current
management situation will be provided.

2.2.1. Early Years of Tourism

Tou is

is a e e t phe o e o i Nepal, as the ou t

s borders were closed to

foreigners until 1951 (SPOON, 2012, p. 45). After the first successful ascent of Mt.
Everest in 1953, mountaineering became strongly established in the Khumbu region.
During the ban of foreign mountaineering expeditions from 1965 until 1969 by the
government of Nepal, several mountain areas, including Khumbu, were opened to
ordinary trekking tourists. In the late 1960s, when mountaineering started to flourish
again, tourist numbers began to increase rapidly because of improved access,
promotion, and publicity. Himalayan trekking tourism was born. (cf. STEVENs, 1993;
NEPAL, 2003; HKKH, 2009)
After the first airport was constructed in Lukla, access to Khumbu was much easier and
the tourism economy grew exponentially – from a mere twenty trekkers in 1964 to
over 20.000 in 2000 (see Figure 2.3) (STEVENS, 2003, p. 259). The tourism industry
suffered considerably during the Nepalese Civil War, when political unrest and violence
hit the country from the 1990s until 2006. Fewer than 14.000 visitors reached Khumbu
in 2001/02, but soon trekking tourism recovered, with more than 35.000 people
visiting in 2012 (see Figure 2.4) (MINISTRY OF CULTURE, 2013, p. 52; SPOON & SHERPA, 2008,
p. 95; STEVENS, 2003, p. 259).
Today, tourism ranging from organized or individual trekking groups to professional
climbing and expedition groups is the main source of income and employment in
Khumbu.
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Tourist Arrivals in SNPBZ
1971 - 2001

Figure 2.3: Tourist Arrivals, Khumbu 1971-2001 (STEVENS, 2003, p. 259)
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Figure 2.4: Tourist Arrivals in the SNPBZ 1998-2012
(based on MINISTRY OF CULTURE, TOURISM & CIVIL AVIATION 2012:53)
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2.2.2. Characteristics of Tourism in the SNPBZ

The National Park is accessible by foot or plane, although the vast majority of visitors
arrive by plane from Kathmandu to Lukla. The nearest road is six to seven days walk
away. During the high season up to 60 flights per day land in Lukla, transporting up to
500 people (HKKH, 2009, p. 43). The most popular times of year to visit this area are
between October-November and April-May because the weather remains clear. Most
of the trekkers originate from United States, Western Europe, Australia, New Zealand
and Japan, although the total number of nationalities entering the park is quite large
(SPOON, 2012, p. 45; PAWSON, et al., 1984, p. 240). The main age group of tourists to
SNPBZ is 30-39 (GHAZALI, et al., 2004, p. 308). The average length of stay for a tourist is
between 13 and 15 days, corresponding to the number of days needed for the popular
Everest Base Camp Trek (HKKH, 2007, p. 49). Generally, there are two major groups of
visitors: those trekking in an organized group and those trekking independently. While
more than 80% are trekking in a group, only about 15% trek individually. (HKKH, 2007,
p. 52) Modes of travel, expenditure patterns, and required guide and portering
services differ widely between these two types of trekkers (NEPAL, 2003, p. 62).
Currently, tourist destinations in Sagarmatha National Park are heavily concentrated
in places such as Tengboche, Kala Pattar and Everest Base Camp in the Imja Khola
Valley. These congregated settlements tend to make their access routes overcrowded
in peak seasons (HKKH, 2009, p. 43). It is not surprising that with an average of 400
tou ists e te i g the pa k e e

da i the peak seaso , t affi ja s alo g the

ai

trails are often encountered (GHAZALI, et al., 2004, p. 310). The Lukla-Namche corridor
is an especially used route, as it provides the main access to the Park (NEPAL, 2003, p.
64). Fewer tourists visit the Dudh Kosi and Nangpa Valleys (SPOON & SHERPA, 2008, p.
95). Situated on the trail to the Base Camp of Mount Everest, Namche Bazar has
developed into a main tourist center and is the most frequented place within the
region (see Figure 2.2).
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2.2.3. Changing Local Economy and Settlement Characteristic

An increase in visitors has led to great changes in the Sherpa's economy, which
traditionally relied on animal husbandry, agriculture and trading activities (STEVENS,
1993). When the political situation in Tibet brought an end to trans-Himalayan trade in
the 1950s, this coincided with the rise of mountaineering and trekking tourism (LUGER,
2000, p. 24). Khumbu Sherpas became soon very involved in the trekking industry,
particularly during the two main trekking and expedition seasons in OctoberNovember and April-May (STEVENS, 1993, p. 362). Trekking tourism takes three
different forms: offering porter and guide services, keeping a lodge and a restaurant,
or running a tourist shop (NEPAL, 2003, p. 38).
Providing accommodation and food has been the most important way to generate
income for most local households in the park, and is a highly lucrative business.
Especially in traditional pastoral settlements such as Pheriche, Gokyo or Lobuche, the
hospitality business has replaced the traditional farming and herding activities for
many locals, transforming private homes into tourist lodges (HKKH, 2009, p. 21).
Existing services and facilities available to trekkers and mountaineers are steadily
increasing as demand for more and improved accommodation increases (NEPAL, 2003,
p. 38). New lodges are still being constructed, and existing ones modified and
expanded despite the increased costs of construction due to remoteness. The number
of lodges has increased from only a handful in 1973 to 17 in 1980, 74 in 1990 and 224
by the end of 1997 (TAMANG, 2011, p. 39). Now there are more than 500 lodges (as of
2008) in the SNPBZ, concentrated in Namche Bazaar and Lukla, where 25 per cent of
lodges can be found (NEPAL, 2003, p. 66; HKKH, 2009, p. 46). To satisfy diversified
tourist demands, several service-based enterprises have been established in the park
such as art and cultural centers, bakeries, laundry services, video halls, snooker halls,
massage parlors, internet cafés, restaurants and a huge number of various shops with
imported consumer goods (NEPAL, 2003, p. 73f)
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2.2.4. Impacts on socio-economic and socio-cultural Aspects

Tourism generates much revenue in Nepal and is the cornerstone of the local economy
in the SNPBZ. According to NEPAL (2003, p. 38), tourism provides income and
employment opportunities for 60 to 80 % of the local population. Besides the
improvement of living standards, educational facilities and general health conditions,
there are also negative aspects of tourism expansion. An economic monoculture has
been established and revenue has become concentrated exclusively in a few
households. As SPOON (2011, p. 662)remarks, distribution of significant benefits from
tourism depend on specific demographics: households

ho li ed o the tourist route

benefited more from their increased market integration in the form of lodges,
teashops, shops and tourism services . To contrast, households living off-trek were
generally less integrated, working only as seasonal porters, and relying on income from
animal husbandry and subsistence agriculture (SPOON, 2012, p. 95; TAMANG, 2011, p.
26). People living off the trekking route suffer from overpriced food products, which
are now almost twice as high as in Kathmandu (LUGER, 2000, pp. 14, 19).
With improved living standards and new employment opportunities in the tourism
sector, work-related migration from neighboring highlands by ethnic groups such as
the Rai and Tamang has taken place, posing new socio-cultural challenges (NEPAL, 2003,
p. 39). In general, Sherpa people tend to be more involved in lucrative asset-holding
and higher-level management employment (e.g. owning or renting a lodge, teashop or
a shop) than in basic low-wage positions such as hauling water, collecting firewood,
cooking, cleaning and portering. The latter positions are often stigmatized as lowerlevel tourism positions (SPOON, 2011, p. 662; SPOON, 2012, p. 46). As SPOON (2011, p.
662) summarizes: integration into the tourism economy has brought a level of
e o o i se urit for so e touris

operators a d i se urit for

a

others .

Only a limited number of villages, such as Namche Bazar and Lukla, significantly benefit
from the increasing flow of tourists into Sagarmatha National Park due to its prime
location on the trekking route to Everest Base Camp. Tourism based activities have
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exacerbated income inequality, as not all households are involved in high paying
trekking or mountaineering employment due to their location off the main tourist trek.
Other negative impacts of tourism development affect the whole region. A
considerable amount of literature has been published on the social transformation of
traditional Sherpa culture in recent decades. Many authors argue that social patterns
and structures had changed, including the loss of cultural values, local identities and
local languages. However, several studies claim that Sherpas adapted successfully
without losing their main cultural values. (TAMANG, 2011, p. 40; LUGER, 2000, p. 25;
STEVENS, 1993)

2.2.5. Environmental Impacts

Not only does tourism generate economic benefits, but also many environmental
impacts on the fragile alpine environment. Tourism now dictates land-use in the
National Park. In order to accommodate tourism activities, settlement development
and expansion patterns were heavily influenced and resource collection and grazing
systems changed (SPOON & SHERPA, 2008, p. 95). The influx of trekking tourists is highly
seasonal and unevenly distributed throughout the region; both infrastructure and the
environment are unable to deal with the invasion of visitors.
STEVENS (1993, p. 399) highlights that tourism has both accentuated old pressures on
Khumbu's natural resources and environment and introduced new ones . Further,
STEVENS (1993, p. 399) identifies that the impact of tourism on Khumbu forests and the
increasing accumulation of trash along the trails and at camping and lodge sites have
been among the most widely reported Himalayan environmental problems .

With rising tourism in the late 1960s and early 1970s came an increased demand for
firewood, which was used as a main energy source for cooking and heating. The
increased use of wood resulted in a thinning of forests, especially in and around the
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villages of Namche Bazaar, Khumjung and Khunde. The impact tourism had on forests
was severe and led to problems of rapid deforestation. (NEPAL, 2003, p. 38; STEVENS,
1993, p. 404)

In the late 1970s expeditions were banned from using fuel wood for cooking and
heating and local inhabitants were banned from using trees for construction purposes.
Initiatives have been taken to develop alternative sources of energy and reduce fuel
use (for example hydroelectric projects, installation of solar water heaters). Still, the
demand for more and improved lodges continues to increasing in order to cope with
peak tourist seasons. Lodge development, expansion, upgrading, and remodeling often
requires wood as the main construction material. As cutting trees in the national park
is prohibited, forests outside the park boundary are put under more and more stress.
(NEPAL, 2003, p. 39; SALERNO, et al., 2010, p. 116; STEVENS, 1993, p. 405; STEVENS, 2003, p.
4)
It is reasonable to assume that building more lodging is not a sustainable solution
(HKKH, 2009, p. 43). Another problem caused by heavy tourist traffic and overcrowding
is increasing erosion of trails in the Everest region (c.f. BYERS, 2005; NEPAL, 2002; 2003).
Concentrated visitor activity in the national park generates considerable amounts of
solid waste, which may pollute water and soil through improper storage and disposal.
As the number of tourists increases each year, so does the accumulation of rubbish
(NEPAL, 2003, p. 40). The next subchapter analyzes this growing environmental problem
in detail.
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2.3. Solid Waste Management in the SNPBZ

Thus far this paper has focused on the physical, socio-economic and cultural aspects of
the research region and has highlighted its tourism development. The following section
will provide an outline of solid waste issues in the study region. As population and
tourism growth increases, so do waste management problems. Developing countries
face especially serious challenges in waste management. As ZURBRÜGGE (2002, p. 2)
summarizes, t pi al p o le s a

e ide tified: inadequate service coverage and

operational inefficiencies of services, limited utilization of recycling activities,
inadequate landfill disposal and inadequate management of hazardous and healthcare
waste .
In mountainous areas with high concentrations of tourism, waste which is not properly
and effectively managed is one of the major environmental issues (MANFREDI, et al.,
2010, p. 127). The increasing amount of litter, solid waste and garbage produced by
trekking tourists, mountaineering groups and local shop and lodge owners diminishes
the attractiveness of the region to tourists. Further, it also poses a significant
environmental threat to human health and the fragile ecosystem of Sagarmatha
National Park and Buffer Zone causing air, soil and water pollution (NEPAL, 2003, p. 40;
STEVENS, 1993, p. 401).
During the 1980s the accumulation of rubbish worsened dramatically due to the
increasing number of mountaineering expeditions and trekking tourists. Renowned
tourist stops such as Namche Bazaar and Tengboche Monastery have been particularly
affected by the waste issue (cf. NEPAL 2003). As a result of the uncontrolled and
accelerated growth of the tourist industry, Everest Base Camp Trek was labeled
gar age trail and the Everest region soon gained the reputation of being "the
orld s highest ju k ard (HILLARY, quoted by SHARMA in NEPAL, 2003, p. 39).
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2.3.1. Solid Waste Categories, Generation Patterns and Proportions

This thesis has focused on solid waste, including garbage generated by households,
shops, markets, offices, open areas, and treatment plant sites; however, it has
excluded human waste management. (UNITED NATIONS, 2000, p. 6)

The accumulated waste left behind by trekkers and mountaineers ranges from food
packages, wrappers, bottles, glass and metals to hazardous waste items such as
batteries, medical supplies and light bulbs. All of these materials accumulate quickly
and pose serious disposal problems. Waste characterization enables one to
understand the different categories, compositions and proportions of waste in the
SNPBZ in order to identify appropriate management options (KUNIYAL, 2008, p. 186).
Based on the findings of ZUSER et al. (2011) and MANFREDI et al. (2012), solid waste in
the SNPBZ can be grouped into the following categories: burnable waste, non-burnable
waste and kitchen waste (see Table 2.1). The latter is not taken into account, as it is
normally used as fodder for livestock and therefore ideally treated (ZUSER, et al., 2011,
p. 5).

Table 2.1: Waste composition in the SNPBZ according to ZUSER, et al., (2011) and MANFREDI, et al. (2010)

burnable waste

non-burnable waste

paper

metals

plastics

glass

textiles

batteries

plastic bottles

compact fluorescent lamps
medical supplies

As the names imply, burnable waste is burned, and non-burnable waste is dumped.
Batteries, compact fluorescent lights (energy-saving lamps), and used/unused medical
supplies generated by tourists and hospitals are often termed hazardous waste.
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Hazardous waste is not separately treated in the SNPBZ and is presently added to
landfill sites. (ZUSER, et al., 2011, p. 5)
Daily average waste generation in the SNPBZ depends upon the number of visitors and
permanent residents, which consequently depends on the time of year. Therefore, the
waste accumulation pattern is unequally distributed. Considering the seasonal
fluxuations of the tourism industry, solid waste amounts to around 4,6t/day during the
tourist season and only 2t/day during the off season (MANFREDI, et al., 2010, p. 134).
ZUSER et al. (2011) and MANFREDI et al. (2010) conducted waste quantification surveys
during the tourist seasons in October-November and April- May, when a high number
of visitors are present in the park. According to ZUSER et al. (2011, p. 13), the average
amount of solid waste produced in a lodge by one trekker in one day is calculated to
213g/(trek*d), whereas MANFREDI et al. (2010, p. 134) calculated 123g/(trek*d).
Permanent residents in the park produce 15-20% less, with the average amount of
solid waste generated totalling 109g/d (MANFREDI, et al., 2010, p. 134).
The spatial distribution of waste generation differs widely. Major settlements in the
park such as Namche Bazaar, Lukla and Tengboche host a high number of lodges and
shops and consequently produce more waste. MANFREDI et al. (2010, p. 136) provides a
detailed investigation of total daily waste generation in the SNPBZ. Selected examples
are provided in Table 2.2, showing the total number of households in one settlement
and their total daily waste generation per day. As can be seen, daily waste generation
is highest in the two major settlements, Namche Bazaar and Lukla.
According to ZUSER et al. (2011, p. 16), the daily average composition of waste
generated by tourists consists mainly of residues (a mixture of small pieces of paper),
plastic, kitchen waste (organic waste not useable as fodder), brushing (mineral dust),
and a significant amount of used toilet paper (see Table 2.3). The share of glass items is
relatively small (5,2%) due to the import ban on glass bottles into the park some years
ago. Plastic items and PET bottles compromise together 21.4% of collected waste and
are currently the most problematic waste type in the SNPBZ, as they accumulate in
large quantities and are widely spatially distributed. (ZUSER, et al., 2011, p. 16)
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On a different aggregation scale, this means that 87% of the waste is currently
considered as burnable waste and 13% is considered to be non-burnable waste.

Table 2.2: Waste generation in different settlements in the SNPBZ (MANFREDI, et al., 2010, p. 136)

Settlement

Total households per
settlement

Total daily waste generation
(kg day -1)

Lukla

153

501

Phakding

84

351

Monjo

18

47

Namche Bazaar

141

835

Tengboche

11

60

Pheriche

22

105

Dingboche

52

426

Khumjung

230

469

Thame

45

265

Table 2.3: Solid waste composition in the SNPBZ according to ZUSER, et al., 2011, p. 16

Plastic Other

13.8%

Metal Other

5.6%

PET

7.6%

Paper/Cardboard

22.4%

Aluminium

2.1%

Textiles

3.6%

Glass

5.2%

Residues

39.7%

2.3.2. Solid Waste Management Practices

According to its classification, there are different disposal methods and treatment
options for solid waste in the SNPBZ. Classified burnable waste is either burned in
incinerators or open landfill sites to reduce volume, while non-burnable waste is
dumped and buried at landfill sites. Waste can also be assigned to other disposal
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methods such as reusing, recycling and relocation; however, these methods are only
implemented for expedition waste, such as empty LP gas bottles.
The Sagarmatha Pollution Control Committee (SPCC) and other local community
initiatives are responsible for the collection, separation and treatment of solid waste.
The SPCC is a Sherpa-run nonprofit organization and was established in the early 1990s
to help control pollution. Proper waste management is their main activity, including
the regular collection of rubbish and its separation into burnable and non-burnable
waste items from lodges in Namche Bazaar and Lukla. Other activities include: the
supervision of returned waste from expedition groups, the management of several
clean-up campaigns, the construction of waste pits, the placement of rubbish bins
along trekking routes, the employment of staff, the environmental education of youth,
the publication of booklets and brochures, and the creation of tourist information
centers. (DHAKAL, 2009, pp. 79-81; RGS, 2009)
Since the mid-1990s every expedition group has to register their climbing permit,
equipment, and list of food items at the SPCC office in Namche. They are responsible
for bringing back rubbish accumulated during their expedition, which is checked and
collected by SPCC staff (DHAKAL, 2009, pp. 79-80). Each expedition must make a
refundable deposit to the Ministry of Tourism, which will be returned along with
accumulated waste1.

The existing waste management system in the SNPBZ is rudimentary, with limited
resources and capacities, leading to improper management. Classified non-burnable
waste items are often dumped and burned in open landfill sites, posing a serious
hazard to environmental and human health. The potentially harmful effects of these
currently inadequate waste disposal practices include surface and groundwater
pollution, soil contamination and air pollution. Due to poor incineration practices,
significant emissions of heavy metals and hazardous organic compounds are
generated. Another disadvantage of the incineration approach is that a large number

1

http://www.tourism.gov.np/
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of landfill sites are uncontrolled and scattered throughout the park, with no regard for
the geo-environment. (cf. ZUSER, et al., 2011; MANFREDI, et al., 2010, pp. 139-140)
The establishment of a sustainable waste management system is one of the key
challenges for the SNPBZ. New waste management practices must be carefully
developed, not only to avoid pollution, but also to avoid alienating local religious
beliefs. Burning waste items is considered dangerous by many Sherpa peoples, as it
might insult mountain spirits (STEVENS, 1993, p. 401). Regional infrastructure planning
of landfill sites is one important step toward sustainable waste management. A
reduction in the number of dumping and landfill sites is advisable and proper location
analysis and management for the remaining sites should be applied, as labor migration
and tourism development is expected to exacerbate the waste management situation.
Another important step is increasing public awareness and promoting knowledge
about waste management among visitors and local inhabitants.

2.3.3. Waste Issues

There are several options for solid waste disposal including landfilling, open burning,
incinerating and uncontrolled dumping. Problems associated with dumping and
landfilling can be classified into three generalized categories: land scarcity, health
impacts, and environmental impacts.
Incinerating describes the process of reducing waste to inert residues by high
temperature combustion. Advantages arising from the use of this technology include
waste volume reduction and rapid disposal. However, this method has the potential to
produce negative environmental impacts, including severe air pollution if abatement
mechanisms are not implemented. These problems arise from a high release of
pollutants and the creation of harmful substances, such as dioxins, during the
incineration process. (LETTSOME, 1998, pp. 191-193; UNITED NATIONS, 2000, p. 5)
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The accumulation of solid and human waste not only causes severe environmental
pollution and degradation, but is also harmful for humans through health problems
associated with pollution of ground and surface water and hazardous hygienic
conditions. Another problem is air pollution caused by toxic gas emission from the
burning of plastic and synthetic materials. Due to poor burning practices in open pits,
considerable amounts of PCDD/PCDF are emitted into the surrounding air and soil. The
burning of plastic bottles leads to the release of dioxins and furans into the
environment and should be avoided. (MANFREDI, et al., 2010, pp. 129, 134; ZUSER, et al.,
2011, p. 22)

Accumulated waste also leads to a reduction in the visual and aesthetic value of the
landscape (KUNIYAL, 2005, p. 193). Another major issue is the contamination of water
resources. This occurs due to insufficient management capacities and inadequate
disposal and wastewater treatment facilities. Landfill sites are situated close to
seasonal water courses which are subsequently prone to regular flooding during the
monsoon season, facilitating contamination of water sources. Futhermore, human
waste contaminates streams and rivers. Sewage and wastewater contributes
significantly to the degradation of water quality due to microbiological contamination
and fecal pollution (MANFREDI, et al., 2010, pp. 128-130). Several studies indicate a
strong microbiological contamination linked to improper human and animal organic
waste disposal (AMORUSO, et al., 2011, p. 2). Toilets are built too close to streams and
drinking water sources, and septic tanks are either missing or prone to leaching
(GHIMIRE, et al., 2013, p. 27). Studies on human waste in the SNPBZ are provided in
AMORUSO, et al., 2011; MANFREDI, et al., 2010; GHIMIRE, et al., 2013. This paper will focus
mainly on the impact of solid waste on the environment.
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2.3.4. Waste Hierarchy

A fundamental aspect in general waste management discourse is the waste hierarchy.
The concept of waste hierarchy is a classification of preferred waste management
options such as reduction, reuse, recycling and recovery (EUROPEAN COMMISSION, 1997,
p. 13) (see Figure 2.5). It must be recognized that there is not a "package solution" for
sol i g aste p o le s. Mo eo e , it see s appa e t that the waste hierarchy is too
rigid to be relevant for waste management in countries with developing economies
(MCDOUGALL, et al., 2001, p. 26). Still the waste hierarchy represents the fundamental
and principal aspects of waste management, such as waste avoidance and
minimization, and should be acknowledged in waste management decisions (ZURBRÜGG,
2002, p. 11).

Figure 2.5: Waste Hierarchy (Source: HOLCIM, 2005, p. 9)

The application of the waste hierarchy may point the way torward Integrated
Sustainable Waste Management (ISWM), which has been developed out of
experience, to address waste problems in low and middle income countries. This
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approach provides a comprehensive waste management framework for the region (cf.
KLUNDERT & ANSCHÜTZ, 1999; ibid. 2001). As waste generation is linked to the life-cycle
of products and materials, reusing and recycling is desirable. This includes activities
such as encouraging visitors to bring their own water bottles, instead of buying plastic
bottles, in order to reduce waste and antimony emissions (cf. ZUSER, et al., 2011, p. 37).
Additionally, awareness raising initiatives need to be implemented to educate visitors
and local inhabitants.2

2

EcoHimal, an Austrian based NGO, is the major actor in SNPBZ for several years and successfully
implementing several environmental projects (cf. www.ecohimal.org)
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3. THEORETICAL FRAMEWORK

3.1. Review: Theories of Behaviour

Over the last decades, theories of behaviour have been developed that are mainly
rooted in the disciplines of psychology, sociology and economics. Theoretical
frameworks are useful i e plai i g people s eha iou a d p o ide alua le i sight
for planning interventions; however, no definitive answers have been identified
(TIMLETT & WILLIAMS, 2011, p. 1382).
Three social-psychological theories developed in the United States during the 1960s
are most frequently used to explain how individuals behave, particularly where
environmental problems exist (KOLLMUSS & AGYEMAN, 2002, p. 240). Unlike economic
theo ies,

hi h de la e that a

ps hologi al eha iou al

i di idual s a tio s a e atio al

hoi es, so ial-

odels a k o ledge the o te t of the a to s e i o

e t

and the importance of social factors (TIMLETT & WILLIAMS, 2011, p. 1382). The next
sections provide an overview of the main theories, which are used as a theoretical
foundation for this thesis.

3.1.1. Theory of Reasoned Action

The Theory of Reasoned Action (TRA) was proposed by AJZEN and FISHBEIN (1975, 1980)
in the context of social psychology and is widely used and respected. A number of
authors have successfully used the theory to predict behaviour patterns and to
examine the relationship between attitudes, subjective norms, intentions and
behaviour (see Figure 3.1) (BORTOLETO, et al., 2012, p. 2195; BARR & GILG, 2005, p. 230)
The theory suggests that individual behaviour is driven by behaviour intentions, which
is a fu tio of t o fa to s: a i di idual s attitude to a d the eha iou a d the
su je ti e o

s of the eha iou . A i di idual s attitude relates to his/her perceived
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positive and negative feelings toward performing the behaviour in question, its
desirability, and his/her subjective evaluation of these consequences. Attitudes do not
determine behaviour directly, rather they influence behaviour intentions, which are
also influenced by social pressures. Subjective norm refers to social pressure and can
be defined as an individual's perception of whether people think the behaviour should
e pe fo

ed. The i flue e of a i di idual s opi io is eighed

the

oti atio to

comply with a given act. If the behaviour in question is evaluated positively and if a
efe e e g oup s pe ei ed po e

ishes to o pl

ith the eha iou , this

ill

result in a higher degree of intention. The stronger the intention to perform the
behaviour, the greater the probability that this behaviour will be performed. Thus, an
i di idual s i te tio to pe fo

a e tai

eha iou has ee

o side ed the est

predictor of a single action. (BORTOLETO, et al., 2012, p. 2195) (GODFREY, et al., 2012, p.
2164)

Figure 3.1: Theory of Reasoned Action (based on FISHBEIN & AJZEN, 1975)

One problem is that there are too many variables influencing behaviour and the
intention to act Second, people do not always behave in accordance with their
intentions even if willingness is present. Several studies have questioned the
relationship between intention and behaviour (cf. Barr, 2007, p. 442; Godfrey, et al.,
2012, p. 2165) and these limitations suggest that the TRA may not be the most
appropriate framework for examining environmental behaviour.
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3.1.2. Theory of Planned Behaviour

The Theory of Planned Behaviour (TPB) was adapted by AJZEN in the 1985 and can be
seen an improved version of the TRA. The theory is considered one of the most
influential models in social psychology and is probably the most frequently and
successfully applied for explaining a broad range of environmental behaviour. (STEG &
VLEK, 2009, p. 311; KOLLMUSS & AGYEMAN, 2002, p. 2164; KARIM GHANI, et al., 2013)
According to the TPB (illustrated in Figure 3.2), behaviourial intention is only
determined by attitudes toward behaviour and subjective norms, but is extended by a
third variable, perceived behavioural control. Perceived behavioral control is defined as
o e s pe ei ed ease, diffi ult o pe eptio

a out the e iste e of fa to s that

facilitate or hinder the performance of a certain behaviour (AJZEN, 1991, p. 188). As
AJZEN (1991, p. 188) states: the

ore fa orable the attitude and subjective norm with

respect to a behavior, and the greater the perceived behavioral control, the stronger
should

e a

i di idual s i te tio

to perfor

the

eha ior u der o sideratio .

Additionally, AJZEN (1991) proposed that perceived behavioural control may not only
have an impact on behaviour intentions, but also a direct effect on behaviour. GODFREY
et al. (2012, p. 2165) adds that when a person does not possess required knowledge,
skills or ability, there is little correlation between behavioural intention and actual
behaviour.

Figure 3.2: Theorie of Planned Behaviour (based on AJZEN, 1991)
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Despite the empirical support TPB has received over the years, questions have been
raised concerning the conceptualization of perceived behaviour control. Another
fundamental issue is related to predicting behaviours from intentions. Most studies
are limited by what they can discover through questionnaires or interviews. Actual
behaviours are rarely measured and predicted behaviours have generally been
interpreted as intentions.
Other measurement discrepancies occur in the relationship between attitude and
behaviour. KOLLMUSS & AGYEMAN (2002, p. 242) give an example when comparing
attitudes toward climate change and driving behaviour. Usually there is no correlation,
because attitudes toward climate change are not closely related to the behaviour
itself. Thus, even people who are very concerned about climate change tend to drive.
(KOLLMUSS & AGYEMAN, 2002, p. 242)
The TPB and TRA are based on the assumption that people behave rationally,
reasonably and under volitional control. Consequently, their actions are assumed to be
dependent on intention. However, FIEDLER (2004) reminds us that intentions and
behaviours cannot be logically independent and there are reasons to be skeptical
(FIEDLER, 2004). Although the TPB certainly has its limitations, it still can be considered
very useful when it comes to predicting environmental behaviour because of its clarity
and simplicity (KOLLMUSS & AGYEMAN, 2002, p. 243).

3.1.3. Norm-Activation Model

The Norm-Activation Model (NAM) was developed by SCHWARTZ in the 1970s. The
theory focuses on moral obligations of behaviour and emphasizes the relationship
between norm activators, personal norms, and behaviour (SCHWARTZ, 1977). Its original
motivation was to provide a framework for understanding pro-social and altruistic
behaviours such as blood donations, volunteering, and environmental behaviours such
as recycling, energy conservation, and waste management. Four main constructs are
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applied: personal norms, social norms, awareness of consequences, and the feeling of
responsibility. (STEG & VLEK, 2009, p. 311; BORTOLETO, et al., 2012, p. 2169)
In SCHWARTZ S model the issue of personal or moral obligation, also called personal
norms, is central. Personal norms can be described as behavioural self-expectations
and are direct determinants of pro-social behaviours (see Figure 3.3) (HARLAND, 2007,
p. 323). Personal norms are influenced by the feeling of responsibility and [the]
awareness of consequences (SCHWARTZ, 1977). That means that an individual who feels
morally obliged to act according to the behaviour in question is more likely to act if he
or she believes in the consequences of his or her act. This increases if the person feels
personally responsible for the consequences of the given behaviour. (BORTOLETO, et al.,
2012, p. 2169; KAISER, et al., 1999b, p. 61; JACKSON, 2005, p. 54) Feelings of
responsibility are in turn shaped by values and attitudes (KOLLMUSS & AGYEMAN, 2002, p.
256).

Figure 3.3: Norm-activation Model (based on SCHWARTZ, 1977)

The findings from numerous studies which have utilized the NAM approach are mixed
and its significance is debated. However, most research results suggest that the feeling
of responsibility is crucial for predicting ecological motivation. (KAISER, et al., 1999b, p.
61; JACKSON, 2005, p. 56)
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3.2. A Model to Understand Environmental Behaviour in the SNPBZ

Having discussed the main theories of environmental behaviour, the final section of
this chapter presents a modified model to determine fa to s that i flue e tou ists
waste management behaviours in the SNPBZ. The model draws from revisions of TRA,
TPB a d “ h a tz s

o

-activation model. Although the models and theories

discussed above still provide the logical framework and foundation for a holistic
understanding of environmental behaviour, additional variables are incorporated
which are believed to influence waste behaviour in the SNPBZ.

Figure 3.4 shows the theoretical and conceptual framework that was adopted for this
study. Together with its indicated hypotheses, it helps to explain behaviours and
guides the statistical analysis. The hypotheses are defined in detail in the next chapter.
The conceptualisation of the theoretical framework was derived from extensive
literature review of environmental behavioural research, particularly waste behaviour
issues (e.g. BORTOLETO, et al., 2012; GODFREY, et al., 2012; KOLLMUSS & AGYEMAN, 2002;
KAISER, et al., 1999a; 1999b).

The environmental behaviour of interest represents the dependent variable and is
defined as the i di idual s good solid waste behaviour in the SNPBZ. The proposed
operational definition of a good solid waste management practice was adopted from
the definition of GODFREY, et al. (2012, p. 2167) and states the following:

aste

activities that are compliant with waste and environmental legislation; that promote
the waste hierarchy and support waste avoidance, minimization, reuse, and recycling;
and that minimize the impact of waste and possible associated pollution on the
e iro

e t a d hu a health .

Theoretical Framework

45

Figure 3.4: Theoretical Framework for waste behaviour in the SNPBZ

As seen in Figure 3.4, several constructs precede environmental behaviour in this
model. Environmental consciousness, attitudes toward the behaviour, perceived
behaviour control, feelings of responsibility, subjective norms, and background factors
are suggested as the conceptual skeleton of this model.
As previously mentioned, the relationship between intention and behaviour is dubious,
as people do not always behave in accordance with their intentions even if willingness
is present. Therefore, the measurement of behavioural intention was excluded from
this study, as its assessment by questionnaire surveys is unreliable. (BORTOLETO, et al.,
2012, p. 2197)
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3.2.1. Theoretical Definitions

The following is a description of the most important variables used in this model and
the justifications for including them.

3.2.1.1.

Pro-environmental Attitude

Most researchers in environmental fields agree that there is a relationship between
environmental attitudes and behaviours. Still, pro-environmental attitudes do not
necessarily lead to pro-environmental behaviours and there is little understanding of
which factors are most likely to influence said behaviours. As HEBERLEIN (1981, p. 241)
states:

environmental attitudes are fundamentally important, widely discussed,

frequently measured, and poorly understood . The attitude-behaviour inconsistency is
o

o l

efe ed to as the value-action-gap

DARNTON, et al., s.a., p. 13). Despite

the ambiguity surrounding the usefulness of environmental attitudes as predictors of
ecological behaviour, this thesis argues that attitude do influence pro-environmental
behaviour indirectly (KOLLMUSS & AGYEMAN, 2002, p. 252). Although differences of
opinion still exist, the author will acknowledge the important and powerful role of
environmental attitudes in determining environmental behaviour, as indicated by
previous studies (cf. KAISER, et al., 1999a; 1999b; MARANS & YUNG-JAAN, 1993; EILAM &
TROP, 2012; KOLLMUSS & AGYEMAN, 2002).
In general, attitudes can be loosely defined as the enduring positive or negative
feeling about some person, object, or issue (KOLLMUSS & AGYEMAN, 2002, p. 252).
HEBERLEIN (1981, p. 242) des i es attitudes as a hypothetical construct about a
mental state which is inferred from verbal reports and bevioral observation . The
concept of attitudes is slippery and difficult to precisely define. In this paper, the term
environmental attitude will use the definition propsed by KAISER et al. (1999, p. 2),
which suggest that two types of environmental attitudes exist (see Figure 3.5):
(1) attitudes toward the environment, and (2) attitudes toward ecological behaviour.
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of Pla

ed Beha iou , as it

appears to moderately influence behaviour (KAISER, et al., 1999, p. 3). To contrast, the
first definition is part of the concept of environmental consciousness. Environmental
consciousness is used as a multiple component approach in this model and is
considered separately in this thesis (see Chapter 3.2.1.2). The multiple component
approach of environmental consciousness distinguishes between an affective,
cognitive, active, and dispositional dimensions. The dispositional dimension signifies
attitudes towards the environment.

Figure 3.5: Theoretical Framework: Environmental Attitude

3.2.1.2.

Environmental Consciousness

The term general environmental consciousness is used interchangeably with other
concepts, such as environmental concern or value (BARR, 2007, p. 437). According to a
definition provided by ZELEZNY and SCHULTZ, environmental consciousness refers to
psychological factors that lead people to act in pro-environmental ways

ZELEZNY &

SCHULTZ, 2000, p. 367). BARR (2007, p. 437) defines environmental consciousness as the
underlying orientations held by individuals toward the physical environment ,

hile

KOLLMUSS & AGYEMAN (2002, p. 253) defi e it as knowing of the impact of human
behavior on the environment . According to SANCHEZ and LAFUENTE (2010, p. 732), an
environmentally o s ious pe so is someone who engages in a wide range of pro-
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environmental behaviours as well as holding certain values and attitudes that different
theories have associated to this type of conduct .
SANCHEZ and LAFUENTE (2010, p. 733) developed an operationalization of environmental
consciousness, which covers four dimensions: affective, cognitive, dispositional and
active (see Figure 3.6). The affective dimension describes the perception of
environmental conditions and the approval of pro-environmental values; the cognitive
dimension deals with the level of individual information and knowledge; the
dispositio al di e sio

efle ts a i di idual s pe so al attitude; the a ti e di e sio

deals with engagement in pro-environmental behaviours (cf. SANCHEZ & LAFUENTE,
2010).

Figure 3.6: Theoretical Framework: Environmental Consciousness (based on SANCHEZ & LAFUENTE, 2010)

3.2.1.3.
The term pro-e i o

Pro-environmental Behaviour
e tal eha iou is des i ed as actions intended to lessen the

impact of human behaviour on the natural environment (ZELEZNY & SCHULTZ, 2000, p.
367). STERN (200, p. 408) proposes an intent-oriented definition of environmentally
sig ifi a t eha iou that fo uses o people s eliefs,

oti es, a d so forth in order to

understand and change the target behaviours . According to a definition provided by
STEG and VLEK (2009, p. 309), pro-environmental behaviour efe s to behaviour that
harms the environment as little as possible, or even benefits the environment .
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Environmental Knowledge

Numerous studies have attempted to explain the impact of knowledge on behaviour,
but only a few have tried to explain how knowledge influences actions. Knowledge is
based on information and data. The terms information and knowledge are often used
interchangeably although they are not synonymous. (GODFREY, et al., 2012, p. 2164)
Previous research findings have been inconsistent and contradictory; while some
studies have suggested that data and information influence actions and behaviour,
othe studies ha e fou d that the elatio ship et ee

knowing what to do and

acting on that knowledge is te uous GODFREY, et al., 2012, p. 2164). KOLLMUSS &
AGYEMAN (2002, pp. 240-241) claim that environmental knowledge per se cannot be
directly linked to pro-environmental behaviour.
The author supports the view of GODFREY et al. (2012), who point out that information
and experience are the basis for generating knowledge and raising awareness. The
level of knowledge has been found to play a significant part in indirectly influencing
environmental behaviour (CHEUNG, et al., 1999, p. 594). When combined with values,
eliefs a d attitudes, it

a

i flue e people s

eha iou

pa ti ula l

he e

environmental problems exist. Knowledge can be see as a p e o ditio to people s
perceived behavioural control, subjective norms and attitudes (GODFREY, et al., 2012,
pp. 2164-2466), but it plays no direct role in the TPB. It is hard to distinguish between
correct factual information (knowledge) and attitudes; therefore, a direct correlation
between knowledge and behaviour cannot be expected. The model presented in this
thesis will only acknowledge the assumed influence of environmental knowledge on
environmental consciousness as proposed by BARR (2007, p. 439) (see Figure 7).

Figure 3.7: Theoretical Framework: Knowledge
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3.2.1.5.

Perception and Values

How we perceive the environment and environmental problems, and if this influences
our behaviour, are crucial questions. There is a consensus among scientists that
perception of environmental problems is significant in predicting behaviours (BARR &
GILG, 2005, BARR, 2007). According to SANCHEZ and LAFUENTE (2010), perception and
values belong to the affective dimension of environmental consciousness. Thus, this
thesis ai s to a al ze the i di idual s pe eptio s of e i o

3.2.1.6.

e tal p o le s.

Subjective Norms

The theories of reasoned action, planned behaviour, and the norm-activation model
are built on the concept of subjective norms (see Chapter 3.1). While SCHWARTZ refers
to social norm, AJZEN (1991) characterizes the same external normative expectations as
subjective norm (HUNECKE, et al., 2001, p. 833). Subjective norm refers to social
pressures, expectations and moral principles and can be defined as an individual's
perception of whether people think a behaviour should be performed (KAISER, et al.,
1999, p. 3). Social pressures may come from families, neighbours, peers, communities,
politics or society (BORTOLETO, et al., 2012, p. 2198). Several studies show that
behaviour is strongly influenced by social norms (GODFREY, 2011; HUNECKE, et al., 2001).

3.2.1.7.

Feeling of Responsibility

Several authors point out that the feeling of responsibility appears to be promising in
predicting environmental behaviours (cf. KAISER, et al., 1999b; ITTIRAVIVONGS, 2012;
KOLLMUSS & AGYEMAN, 2002; HUNECKE, et al., 2001). According to a definition provided by
DEMBKOWSKI (1998, p. 65), the feeli g of espo si ilit

is the ascribed personal

responsibility for the development and/or elimination of environmental problems .
HINES et al.

/

, p.

use the te

to efe to a

[...] i di idual s dut or

obligation. This obligation was either expressed in reference to the environment as a
whole [...] or in reference to only one facet of the environment .
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ITTIRAVIVONGS (2012, p. 23) agrees that the feeling of responsibility influences proenvironmental behaviour (in this case recycling), as those who felt more responsible
were more likely to have participated in responsible environmental behaviours.
KOLLMUSS & AGYEMAN

, p.

add that our feelings of responsibility are shaped

by our values and attitudes and are influenced by our locus of control . Furthermore,
environmental consciousness influences the feeling of responsibility (DEMBKOWSKI,
1998, p. 65).

3.2.1.8.

Perceived Behaviour Control

Perceived behaviour control is also used in the theory planned behaviour as a
p edi to of

eha iou . Pe ei ed

eha iou

o t ol

a

e des i ed as o e s

perceived ease or difficulty regarding personal control over factors that facilitate or
hinder the performance of a certain behaviour (AJZEN, 1991, p. 188). Also, GODFREY
(2011, p.88) elaborates, defining the term as the presence and extent of factors that
either facilitate or hinder performance (controllability) . Perceived behaviour control
has strong similarities to the concept of self-efficacy and is used interchangeably in this
thesis (KAISER, et al., 1999). Studies on the influence of perceived behaviour control on
environmental behaviour vary widely. Some claim the relationship between perceived
control and ecological behaviour is inconsistent (e.g. OSKAMP, et al., 1991), while others
believe the relationship to be very positive (e.g. GODFREY, 2011; KAISER, et al., 1999).

3.2.1.9.

Background Factors

Human behaviour does not depend on intra-personal factors such as attitudes, norms,
and feelings of responsibility alone, but also on many moderators and contextual
factors which influence motivations and behaviours. Several studies have
comprehensively documented the influence of such factors on behaviour (cf. SCHAHN &
HOLZER, 1990; LYNNE & ROLA, 1988; SCHULTZ, et al., 1995).
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In relevant literature, the term background factors commonly refers to individual
characteristics including gender, socio-economic status, education, and nationality
(KAISER, et al., 1999, p. 6; BARR, 2007, p. 439). According to previous studies, gender and
educational

level

particularly

influence

environmental

attitudes

and

pro-

environmental behaviours. Women are typically more emotionally engaged and show
more concern about environmental issues. Education is responsible for knowledge of
environmental issues, but does not necessarily result in increased pro-environmental
behaviour. Economic factors also ha e a st o g i flue e o people s eha iou , ut
are poorly studied to date. (KOLLMUSS & AGYEMAN, 2002, p. 248) Several researchers
identify the need to pay more attention to demographic determinants that underlie
environmental behaviour. This suggests that examining the importance of moderators
fo p edi ti g i di idual s
(CLARK, et al., 2003, p. 237).

eha iou

ould

e a significant aim within this study.
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4. METHODS

4.1. Research Design

This study is based on a hypothetic-deductive research process and cross-sectional
quantitative research design. One purpose of this study is to assess the extent to which
fa to s dete

i e tou ists

eha iou

to a ds solid

aste a d solid

aste

management in the Sagarmatha National Park and Buffer Zone. A slightly modified
model of the theory of planned behaviour (AJZEN, 1991) is seen as an overall
theoretical framework for this study (see Chapter 3.1). Using the hypothetical model
presented in Chapter 3.2, the quantitative research design includes the collection of
data at one point in time via a written three-page questionnaire. (DAVID & SUTTON,
2004).

4.2. Defining Hypotheses

A behaviour of interest is defined as the i di idual s good solid

aste

a age e t

practice/behaviour in the SNPBZ and represents the dependent variable. The proposed
operational definition of good solid waste management practice was adopted from the
definition of GODFREY, et al. (2012, p. 2167) and states the following:
aste a ti ities that are o plia t

ith

aste a d e iro

e tal legislation;

that promote the waste hierarchy and support waste avoidance, minimization,
reuse, and recycling; and that minimize the impact of waste and possible
asso iated pollutio o the e iro

e t a d hu a health .
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The independent variables are represented by: (1) environmental consciousness, (2)
attitudes toward behaviour, (3) subjective norms, (4) feeling of responsibility, (5)
perceived behaviour control, and (6) moderators.
The relationship between the independent variables and good solid waste
management practices in the SNPBZ is explored by eight hypotheses. The following
hypotheses are based on the theoretical framework discussed in Chapters 3.1 and 3.2.
Figure 4.1 shows the hypothetical model of good solid waste behaviour in the SNPBZ.

Figure 4.1: Hypothetical Model of good solid waste behaviour

Hypothesis 1: The i di idual s environmental consciousness has a positive and direct
effect on the i di idual s good solid waste management practice in the SNPBZ.
Hypothesis 2: The i di idual s attitudes toward behaviour have a positive and direct
effect on the i di idual s good solid waste management practice in the SNPBZ.
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Hypothesis 3: The i di idual s subjective norms towards solid waste and solid waste
management in the SNPBZ have a positive and direct effect on the i di idual s good
solid waste management practice in the SNPBZ.
Hypothesis 4: The i di idual s feeling of responsibility towards solid waste and solid
waste management in the SNPBZ has a positi e a d di e t effe t o the i di idual s
good solid waste management practice in the SNPBZ.
Hypothesis 5: The i di idual s perceived behaviour control towards solid waste and
solid waste management in the SNPBZ has a positive and direct effect on the
i di idual s good solid aste

a age e t p a ti e i the SNPBZ.

Hypothesis 6: Background Factors, such as gender (H6a), age group (H6b), nationality
(H6c), level of education (H6d), and trekking arrangements (H6e) have a positive and
di e t effe t o the i di idual s good solid aste management practice in the SNPBZ.

4.3. Defining Indicators and Variables

For measuring isito s attitudes, eha iou s, subjective norms, perceived behavioural
control, perceptions, values, and knowledge a questionnaire was used. The
questionnaire was developed on the basis of the adopted model (see Chapter 4).
Reliable and accurate items, which reflect the different variables used in the model,
were selected (BHATTACHERJEE, 2012, p. 25). To fulfill these requirements, one or more
questions were formulated to address each element of the model. Since there is
extensive research done in the field of environmental behaviour, items, which
scientists assessed to be appropriate, were derived from extensive literature review.
(REED & ROBINSON, 1998, p. 112)
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A mind map was created using a mind mapping software3 to provide an overview and
coherence between the research and questionnaire design (cf. RENZI & KLOBAS, 2008).
An overview of the mind map is provided in Figure 4.2, while the full version can be
found in Appendix B.

Figure 4.2: Overview Mind Map

4.3.1. Environmental Consciousness

The first hypothesis of this study believes that environmental consciousness is
influencing good solid waste management practice in the SNPBZ. For measuring
environmental consciousness the proposed operationalization by SANCHEZ & LAFUENTE
(2010) is used (see Chapter 4). A combination of 10 indicators was used based on a
survey of SANCHEZ and LAFUENTE (2010, pp. 739-740) in which these indicators proved to
be reliable for measuring the different dimensions of environmental consciousness
(affective, cognitive, dispositional and active).
Four items rated the espo de t s environmental perceptions and values using three
espo se

atego ies

Yes, No, Do t k o

. The pa ti ipa ts environmental

knowledge and information regarding solid waste management in the SNPBZ,
environmental attitude, and engagement in pro-environmental behaviours were
3

Mindjet, URL: vision.mindjet.com, 2013
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measured by two items using a five-point Likert scale

st o gl ag ee to strongy

disag ee (see Table 4.1).
These items measure several constructs (perceptions, knowledge, attitudes, proe io

e tal

eha iou s a d a e the su -fa to s of the

ajo

o posite –

environmental consciousness. The separate composites were then averaged into one
composited variable. Missing values were either treated as if participants answered
eut all , o as Do t k o

espo ses, assu i g that pa ti ipa ts did ot a e a out

the outcome.

Table 4.1: Indicators of environmental consciousness (based on SANCHEZ & LAFUENTE, 2010, p. 740)

Have you seen a lot of waste in SNPBZ?
affective dimension

Have you seen waste pits?
Have you seen waste incinerators?
Have you seen illegal dumping sites?

cognitive dimension
dispositional
dimension

active dimension

I often talk with friends about environmental issues.
I'm well informed about environmental issues.
Environmental conservation needs to be more important.
There is need to conserve resources for future generations.
When possible in nearby areas I use public transport, walk or ride a
bike in my home country.
I recycle waste in my home country.

4.3.2. Attitudes toward behaviour

Generally speaking, attitudes determine whether individuals are in favour or against
conducting certain behaviours (BORTOLETO, et al., 2012). In this study participants were
asked about their attitudes concerning solid waste and solid waste management in the
SNPBZ. Six items

e e used to

easu e i di iduals attitudes using a five-point Likert

scale ranging f o

“t o gl Ag ee to “t o gl Disag ee see Table 4.2).
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Items were then averaged into one composited variable. Missing values were treated
as if participants answered neutrally.

Table 4.2: Indicators of specific attitudes towards waste in the SNPBZ

I believe that incinerating waste harms the environment in SNPBZ.
I believe that waste separation reduces the amount of waste in dumping sites in SNPBZ.
I support a higher entrance fee to improve waste management in SNPBZ.
I support a ban of plastic bottles in SNPBZ.
I believe that Sagarmatha National Park is overall clean.
I believe that the overall solid waste management system in SNPBZ is good.

4.3.3. Subjective Norms

Two items were used to measure perceived external normative pressure by a fivepoint Likert s ale a gi g f o

“t o gl Ag ee to “t o gl Disag ee see Table 4.3).

The indicators are based on a survey by BORTOLETO et al. (2012, p. 2199). Items were
then averaged into one composited variable. Missing values were treated as if
participants answered neutrally.

Table 4.3: Indicators of subjective norms

Most people I know contribute to help the environment.
I like people to think of me as being environmentally friendly.
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4.3.4. Feeling of Responsibility

Three i di ato s

easu ed

espo de ts

pe eptio

regarding proper waste

production and management on a five-point Likert scale ranging f o
to “t o gl Disag ee

“t o gl Ag ee

see Table 4.4). Items were then averaged into one composited

variable. Missing values were treated as Do t k o

espo ses, assu i g that

participants did not care about the outcome.

Table 4.4: Indicators of feeling of responsibility

Trekkers and/or expedition groups produce the largest quantities of solid waste.
I elie e that it s

pe so al espo si ilit to

a age aste p ope l i SNPBZ.

Individuals are responsible for solid waste management in SNPBZ.

4.3.5. Perceived Behaviour Control

Perceived behaviour control towards solid waste management in the SNPBZ was
determined by three indicators and reported on a five-point Likert scale ranging from
“t o gl

Ag ee

to

“t o gl

Disag ee

Table 4.5). Items were then averaged

together into one composited variable. Missing values were treated as if participants
answered neutrally.

Table 4.5: Indicators of perceived behaviour control

I believe that my consumer behaviour is influencing the waste situation in SNPBZ.
I have plenty of opportunity to dispose of solid waste in SNPBZ.
I believe that adequate information to visitors before and dureing their visit to SNPBZ about
solid waste management is provided.
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4.3.6. Background Factors

A selection of moderators and contextual variables were used that may influence
i di iduals good solid

aste

a age e t p a ti es i the “NPB), o

a help to

characterize respondents. This assumption is based on various studies (cf. SCHAHN &
HOLZER, 1990; LYNNE & ROLA, 1988; MESEKE, 1994). The tou ist s travel background is
reffered to a co te tual a ia le,

hile the te

ode ato i ludes the i di idual s

socio-demographic information (see Table 4.6).

Table 4.6: Indicators of different moderators

Are you trekking with an organized tour group?
If not, do you have a guide?
How did you make your travel arrangements?
Sex
Age
Nationality
Education
Employment

4.3.7. Self-reported waste behaviour in the SNPBZ

Given the impossibility of observing actual solid waste management practices in the
SNPBZ, self-reported behaviour was used to determine the dependent variable
(BORTOLETO, et al., 2012). Six items used a five-point Likert scale and four used
atego i al espo se atego ies to

easu e i di iduals solid waste management

practice in the SNPBZ (see Table 4.4). These items were then averaged into one
composited variable. Missing values were treated as if participants answered neutrally.
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Table 4.7: Indicators of self-reported waste behaviour in the SNPBZ

During your visit in SNPBZ, what do you do with paper/ plastic/ plastic bottles / batteries?
I pick up waste on the trails.
I buy things that are produced with as little package as possible.
I do not buy bottled water; instead I look for alte ati e safe d i ki g
purification tablets, boiled waster etc.)

ate

ate

I avoid package intensive products (i.e. made of tins/cans) and prefer local products.
I prefer safe drinking water from springs instead of buying water bottles.
For shopping, I use paper bags instead of plastic bags.

4.4. Questionnaire Design

A questionnaire was designed after the theoretical model was conceptualized,
hypotheses defined, and indicators determined. As indicated in Figure 4.3, the
questionnaire was tested and revised (see next Chapter), before used for data
collection.

Figure 4.3: Research Process

The three-page questionnaire was written in English (see Appendix A). The first
paragraph sho tl e plai ed the pu pose of the su e a d the autho s

oti atio .

The questionnaire primarily included closed-ended questions. Two open-ended
questions were included, which were coded and tallied later on. A five-point Likert
scale (strongly agree, agree, neutral, disagree, strongly disagree), categorical responses
es/ o/do t k o

a d

ultiple-choice responses were used to elicit a large amount
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of information. Once questions were defined, they were grouped into homogeneous
thematic sections. Items addressing the elements of the model were distributed
randomly throughout the questionnaire.

The uestio

ai e o sisted of se e pa ts:

a d a ti it i the “NPB),

the espo de ts pe eptio s of

the espo de ts ge e al e i o
eha iou ,

the

the espo de ts pu pose,

e tal attitudes,

oti atio

aste i the SNPBZ,

the espo de ts o

espo de ts attitudes/e pe ie es, a d

-7) general socio-

demographic information. Respondents were provided with space at the end of the
questionnai e fo fu the

o

e ts a d e a ks. ‘efe e e to the autho s webpage,

which supplies information on waste issues, waste management in the SNPBZ and the
research project in question, was also provided.

4.5. Testing the Questionnaire

A pre-test of the questionnaire was conducted to establish validity and reliability
(BHATTACHERJEE, 2012, p. 80). The questionnaire was administered to a small sample
group who had previously visited the SNPBZ. The author measured the time it took to
complete the questionnaire, o se ed the espo de ts

ea tio s, and obtained

individual feedback. Wording and response categories were revised wherever
necessary.
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4.6. Study Sites

The survey was conducted at one study site in the Sagarmatha National Park and
Buffer Zone. Lukla (at 2860m above sea level) was selected, as it is one of the bigger
villages in the research region and possesses a central function. Lukla is an important
trading center for the Khumbu region, with several shops, lodges, banks and a post
office. Most importantly, it is the gateway to the Everest region and is connected by
regular air service. The majority of tourists enter and leave the SNPBZ through Lukla,
often spending several days in town due to frequent flight cancellations caused by
inclement weather. The village gives access to a broad cross-section of visitors,
including individual trekkers, organized trekking groups, private guides, and their
clientele.
Tourist surveys were conducted in lodges, with permission obtained from lodge
owners beforehand. Afte tou ists a i ed, the usuall

ela ed i the lodge s di i g

room. The author determined this to be an ideal time to approach a large cross-section
of tourists without being too intrusive.

4.7. Sample Size and Data Collection

A representative sample of visitors to Sagarmatha National Park was selected at
random on site. Sample size was dependent upon population, confidence interval,
confidence level, and standard deviation. The sample was selected to represent a
larger population, the approximate number of tourists visiting the SNPBZ each April
and May. An online sample size calculator was used to calculate the sample size4.

4

http://www.raosoft.com/samplesize.html
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The survey was conducted from April-May 2013. A total of 380 questionnaires were
distributed to foreign tourists at major lodges in the study site. The contact and
collection method used provided excellent response rates. The author approached the
lodges, made contact with tourists, and introduced herself as a researcher from the
University of Vienna. If the respondent agreed to participate in the survey, he/she was
asked to fill out the questionnaire. The author left the respondent to complete the
questionnaire but remained at the lodge to answer questions and for clarification
purposes. Most respondents completed the survey in less than 20 minutes and the
questionnaires were collected after completion. While the surveys yielded very high
cooperation and low refusal rates, the method was extremely labour intensive and
comparatively slow as compared to postal, telephone or electronic surveys. 352
questionnaires were answered, yielding a response rate of 92,6%.

4.8. Data Analysis

This chapter explains the statistical analyses that were applied in the current study.
SPSS version 20 was used to analyze survey results. Data analysis included the
following

steps:

enter,

clean,

describe,

transform,

and

analyze

data.

Figure 4.4 shows the steps necessary to create a dataset ensuing data collection. The
following statistical tests were conducted: Chi²-Test and Cross-tabs, Shapiro-Wilk Test,
Reliability Analysis, T-Test, One-way ANOVA, and Regression Analysis. The
methodology utilized in data analysis is described in detail below.
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Figure 4.4: Workflow (based on MOOI & SARSTEDT, 2011, p. 78)

(1) After data entry and coding in Microsoft Excel, the survey data was extracted into
SPSS 20. An important point to consider is coding. Coding means assigning values to all
variables or answers in the survey. The survey did mainly include close-ended
questions and coding was simple, as response scales (e.g. Likert scale) corresponded
with number values.

(2) To avoid errors in data entry or those arising from missing values, data cleaning was
performed to ensure accuracy. Descriptive statistics were used to look at the minima
and maxima of the data and to correct data entry mistakes such as out-of-range
values. Respondents do not provide answers to all questions and item non-response is
a common mistake. Typically up to 10% of questions remain unanswered. Missing
values are either random or non-random. The latter applies when surveys are complex
and long, or the appropriate answer choice is not provided. Furthermore, respondents
may be reluctant to answer because of social desirability concerns. (MOOI & SARSTEDT,
2011, p. 82)
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(3) Data was described one variable at a time (univariate descriptives) or by
determining the relationship between two variables (bivariate descriptives) using
graphs, charts or tables (MOOI & SARSTEDT, 2011, p. 83).
Univariate descriptives include the mean (or average), mode (most frequently
occurring value in the dataset), and median (the value that separates the lowest 50%
of cases from the highest 50% of cases). The minimum and maximum can be
measured, indicating a a ia le s highest a d lo est alues. The a ge is the diffe e e
between the highest value and the lowest value, while the variance (variability)
measures the sum of squared differences. (MOOI & SARSTEDT, 2011, pp. 85-86)
Normality was tested, as most statistical tests (e.g. parametric tests) rely upon the
assumption that data is normally distributed. A histogram was created and a ShapiroWilk Test was conducted to test normality. If the test is not significant (>0,05), data are
normally distributed. (BRYMAN & CRAMER, 2005, p. 161)

(4) In bivariate descriptives, a key measure in analyzing relations between noncontinous variables is a chi-square-test. The chi-square test (x²-tests) is a nonparametric test used to show a significant relationship between two variables. If the pvalue of the test statistic is less than 0,05, there is a significant association between
two variables. Crosstabs are useful when describing data, particularly if variables are
not continuously scaled. Both x²-tests and crosstabs are appropriate when describing
categorical variables. (MOOI & SARSTEDT, 2011, p. 115)

(5) It is necessary for some analysis techniques to transform data. This may include
simple transformations, such as coding a variable into two categories (dichotomous),
standardizing variables (by using z-transformation or log transformation), creating
dummy (binary) variables, reversing coding items, or creating new constructs (or
composites). Missing values were treated as if participants answered neutrally, or as
Do t k o

espo ses, assu i g that pa ti ipa ts did ot a e a out the out o e

(KAISER, et al., 1999b, p. 62).
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Constructs cannot be directly observed when they consist of multiple items.
Constructs are captured by calculating the average or sum of individual variables into a
new composited variable. Before creating a construct, it is important to determine if it
is appropriate to create a composite and if internal consistency is present. (MOOI &
SARSTEDT, 2011, pp. 89-91)
A Reliability Analysis was conducted in order to show internal consistency. The
out o e of the elia ilit a al sis is C o

a h s Alpha, hi h a ges f o

highe the u

s o siste

e , the st o ge the ite

to . The

. U fo tu atel , the size of the

sample limits the efficacy of this analysis tool. Fewer inter-correlations are present in a
smaller sample size, therefore a Factor Analysis was conducted. (KAISER, 1998, p. 400;
MOOI & SARSTEDT, 2011, p. 220)
Factor Analysis is a

ethod of data edu tio a d identifies unobserved variables

(factors) that explain patterns of correlations within a set of observed variables

MOOI

& SARSTEDT, 2011, p. 202). There are different types of factor analyses such as
exploratory factor analysis, confirmatory factor analysis, and maximum likelihood and
different types of rotations. Each of these analyses can be applied additionally. In this
case, a Principle Components Analysis method (PCA) was conducted to examine the
used variables for commonalities or differences, to check if variables belong to specific
factors as stated in previous studies, and to reorganize constructs in order to ascertain
construct validity of the underlying constructs when necessary. (WALKER & MADDAN,
2009)

(6) After creating composites, a descriptive analysis of the composite variables was
conducted and (7) relations to other variables measured by using a t-test or ANOVA.
The t-test is is used for comparing the means of two samples (BROSIUS, 2010, pp. 219222). The sample can either be independent (two distinct groups; e.g. males and
females) or paired (the same subject but at different points in time) (MOOI & SARSTEDT,
2011, p. 131). In this case, we are interested if the two distinct groups (males and
females) are significantly different in terms of certain key composites (e.g. waste
behaviour, environmental consciousness and attitudes). There are two assumptions
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underlying a t-test: data should follow a normal distribution and there should be
interval or ratio scale of measurement. Still, the t-test is considered robust for
violations of normal distribution, meaning that the assumption can be violated without
serious error being introduced into the test result. The test of homogeneity is called
Le e e s Test. If Le e e s test is sig ifi a t p < ,

, the e ual a ia es a e ot to

be assumed. (BROSIUS, 2010, p. 219; BRYMAN & CRAMER, 2005, p. 180)
The ANOVA o

a al sis of a ia e is used to o pa e

ea diffe e es et ee

more than two groups. There are several types of ANOVA such as the one-way or twoway ANOVA. ANOVA has many similarities to the t-test and the same assumptions can
be made: the variable is measured at interval or ratio scale and data is normally
distributed. In terms of violations of these assumptions, ANOVA is also rather robust. If
the Le e e s test sho s, data is significant (<0,05), equal variances are not to be
assumed. (MOOI & SARSTEDT, 2011, p. 137)
A correlation is a measure of how strongly two variables relate to each other and
which direction of the linear relationships exists (positive or negative). It is frequently
used to describe data because they provide a lot of information and are easy to use.
Correlation tests rely on the assumption that the data is linear and normally
distributed. A scatterplot is created to illustrate some of the fundamental features of
correlation such as showing the strength and direction of the relationship between the
variables. (BRYMAN & CRAMER, 2005, p. 161) A Pearson correlation coefficient is
app op iate fo
a ia les . A “pea

al ulati g

o elatio s

a s o elatio

et ee

t o i te als o

oeffi ie t is used

atio scaled

he at least o e a ia le is

ordinal scaled. (MOOI & SARSTEDT, 2011, p. 88)

(8) Regression analysis is one of the most widely used methods for conducting
multivariate analysis. It is a way of expressing relationships among pairs of variables
and analyzing relationships between one independent and one dependent variable.
Three data requirements must be considered before regression analysis can be
performed. According to MOOI & SARSTEDT (2011, p. 165), the number of observations is
at least 50 + 8* the number of independent variables, meaning the sample size must
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be sufficiently large to accommodate this limitation. Secondly, the dependent variable
eeds to e i te al o

atio s aled a d fi ally, no or little multicollinearity must be

present. Multicollinearity arises if two independent variables are highly correlated, but
can easily be detected by calculating the tolerance level. If tolerance is below 0.10,
multicollinearity is a problem. (MOOI & SARSTEDT, 2011, pp. 166-167)
When more than two independent, continuous variables are involved, multiple linear
regression analysis is used (BRYMAN & CRAMER, 2005, p. 301).
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5. RESULTS

5.1. Respondents Characteristics

A total of 352 people participated in the survey. Of the 352 questionnaires, 335
(95,1%) questionnaires were used for further analysis. Uncompleted surveys and
surveys with unusable answers were excluded from the analyses. Some cases were
also excluded because of data errors and missing values. Fortunately, missing values
are quite small in this survey and they were left in place as composites of the items
were created by averaging them together into a new variable.
A test of normality was conducted using the Shapiro-Wilk test. In our case, the results
were not above 0,05, meaning that data are non-normally distributed. The sample size
is large (N=335), so the significance of the Shapiro-Wilk test may indicate only slight
deviations from the significance level. (BRYMAN & CRAMER, 2005, p. 161)

Table 5.1 shows the demographic characteristics of the study sample.The sample
consisted of 335 participants, with more men (N=182, 54%) than women (N= 153,
45,7%). The survey showed that visitors from all different age groups enter the park.
The sample has a mean age of 35,5 years, the youngest participant being 15 years old,
and the oldest 89. Age groups have been created and data was rearranged. Out of 335
respondents, 8,1% were less than 19 years of age, 30,1% of them were between 20
and 29 years of age, 23,6% of them are between 30 and 39 years of age, 31% are
between 40 and 59 years of age, and 7,2% are above 60 years of age. The table given
below shows the information about the distribution of ages of the respondents.
Previous studies have shown that SNPBZ has a great capacity to attract people from
many different countries (HKKH, 2009). Thirty-five different nationalities were
recorded during the research period (see Appendix B-1). The distribution of these
nationalities is uneven. The majority of participants comes from the United Kingdom
(20%), New Zealand (11,3%) and Australia (11,6%). Canada (5,1%), Germany (7,2%) and
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USA (8,5%) are also among the most common countries of origins. Respondents from
other European countries are grouped together in one variable (Other (European)) and
constitutes 24,2%.
Fo

o pa iso

divided

pu poses, espo de ts highest le el of edu atio

into

three

groups:

postgraduates

(master/PhD),

attai ed

as

undergraduates

(bachelors/associate degree/diploma), and lower education (primary school/
secondary school/high school). As indicated in Table 5.1, 25,1% of the respondents
have a lower education (N=84), 44,2% are undergraduates (N=148), and 30,7% are
postgraduates (N=103). An e hausti e list of the pa ti ipa t s atio alities, ages a d
highest levels of education can be found in Appendix B-1.

Table 5.1: Summary of respondents demographic characteristics (N=335)

Gender

Age

Nationality

Level of Education

Frequency

Percent

Male

182

54,3

Female

153

45,7

<19

27

8,1

20-29

101

30,1

30-39

79

23,6

40-59

104

31,0

>60

24

7,2

Australia

39

11,6

Canada

17

5,1

Germany

24

7,2

New Zealand

38

11,3

United Kingdom

67

20,0

USA

28

8,4

Other (Europe)

81

24,2

Other (Asia)

29

8,7

Other

12

3,6

lower education

84

25,1

undergraduate

148

44,2

postgraduate

103

30,7
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Almost all respondents were visiting the SNPBZ to go trekking (N=322, 96,1%). 89,9%
(N=301) of the respondents had not previously visited the SNPBZ. Another major factor
is the length of stay. The survey shows that the average length of stay for a tourist is
14,24 days. The median and mode are both 14. Most visitors stayed in the SNPBZ
between 12 and 18 days (N=223, 66,6%), while only 12,5% stayed more than 18 days
and 20,9% stayed less than 12 days (see Figure 5.1)

Length of stay in SNPBZ
<12 days
0%

12-18 days
20%

40%

>18 days

60%

80%

100%

Figure 5.1: Length of stay in the SNPBZ

Visitors can be divided in two major groups: those trekking with a guide (75,2%,
N=252) and those trekking alone (47,2%, N=158). This has many implications ranging
from the use of resources, the impact on local economy, and the employment level of
guides and porters (HKKH, 2009, p. 53).

Trekking Arrangements
12,2%

individual trekker(s)
package tour group

49,3%
38,5%

semi-individual
trekker(s)

Figure 5.2: Trekking Arrangements in the SNPBZ

For comparison purposes, respondents were divided into three different categories
based on their trekking arrangements (see Figure 5.2). 12,2% (N=41) of the
espo de ts o ga ized thei t ek i di iduall a d did t ha e a guide o po te du i g
their trek. 38,5% (N=129) trekked in an organized package group including guides and
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porters and booked their trek through an agency in their home country or in
Kathmandu. The majority of the respondents (49,2%, N=165) were semi-individually
organized trekkers meaning that they had a guide and/or a porter and organized their
trek individually by a travel agency in Kathmandu, but did not travel in a package tour.
The entering groups are of different sizes, ranging from three to more than 41
members. The group mean is composed of 11 people, while the mode is two, which
indicates that the majority of groups consist of a couple, two friends, or two parents.
A e hausti e list of the espo de t s t ekking profile can be found in Appendix B-1.
Figure 5.3 sho s

espo de ts

environmental characteristics based on their

environmental behaviour in their countries of origin and their general environmental
attitudes. Most people strongly agree with the statements below. Only a few
state e ts e ei ed less suppo t su h as Most people I know contribute to help the
e io

e t a d I often talk with frie ds a out e i o

e tal issues .

Respondents' environmental characteristics
agree

neutral

Environmental conservation should be more
important.

disagree
-1,19

90,45

There is need to conserve resources for future
generations.

-2,99

89,55

I

e tal issues.

-3,88

73,43

I recycle waste in my home country.

-3,58

87,16

ell i fo

ed a out e i o

I like people to think of me as being
environmentally friendly.

-2,69

Most people I know contribute to help the
environment.

-12,24

When possible I use public transport, walk or ride
a bike in my home country.
I often talk with friends about environmental
issues.
I prefer paper bags to plastic bags for shopping.

-17,61
-18,81
-11,04

Figure 5.3: Respondents environmental characteristics

69,25
50,45
61,79
53,73
64,48
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5.1.1. Exploring Relations

A chi-square test and cross-tabs verified that there was a significant relationship
et ee

the

espo de ts

atio alit

a d thei

t a el a a ge e ts

x²=44,5,

p=0,000). Visitors from the United Kingdom were significantly more likely to book a
trekking package tour than visitors from other nationalities. Almost one third of the
respondents (27,9%) who booked a package tour came from the United Kingdom (see
Appendix B-2)
The e

as also a sig ifi a t elatio

et ee the espo de ts age a d thei t a el

arrangements (x²=29, p=0,000). Individual trekkers were significantly more likely to be
between 20 and 19 years of age. Almost half of the respondents (46,3%) who trekked
individually were between 20 and 19 years of age (see Appendix B-2.5).
There was also a significant relationship between the respo de ts nationality and
several environmental characteristics such as preferring paper bags (x²=27,3; p=0,038),
using public transport (x²=32,8; p=0,008), and recycling (x²=49; p=0,00). More than two
thirds of the respondents from New Zealand (76,3%) and Australia (74,4%) strongly
agreed that they preferred paper bags. 70,4% of the European respondents strongly
agreed that they use public transport or ride the bike if possible. All respondents from
Canada (100%) and most respondents from Australia (97,4%) and New Zealand (94,7%)
strongly agreed that they recycle in their home countries.

5.2. Various question categories

About 57% of the respondents said that they saw a lot of waste in the SNPBZ, while
almost 70% believe that solid waste poses a problem in the SNPBZ (see Figure 5.4).
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Do you believe solid waste is a problem in
SNPBZ?

69,0

Did you see a lot of waste in SNPBZ?
yes

no

don't know

14,0

57,3

17,0

40,6

2,1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 5.4: Perceptions of SWM in the SNPBZ

Respondents were asked who they believe is mainly responsible for solid waste
management in the SNPBZ (multiple answers possible). The majority of respondents
(69,6%) believed that individuals are mainly responsible for solid waste management
in SNPBZ, while around 48,7% of respondents believed that the national park
administration is responsible for solid waste management in the SNPBZ (see Figure
5.5).

Who do you think is mainly responsible for solid waste
management in the SNPBZ?
80%
70%
60%
50%
40%
30%
20%
10%
0%

69,6%
48,7%
33,4%

29,9%
12,2%

13,7%
6,0%

Figure 5.5: Responsible for SWM in the SNPBZ

The majority of respondents (71,2%) believe that trekkers produce the largest
quantities of waste, while 39,2% believe that expeditions groups produce most waste
(see Figure 5.6).
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Who do you think is producing the largest quantities of
solid waste in SNPBZ?
80%

71,7%

70%
60%
50%
39,2%

40%
30,4%
30%

24,0%
18,5%

20%
10%

3,6%

0%
Shop Owners Lodge Owners

Trekkers

Porters

Expedition
Groups

Other

Figure 5.6: Waste Generation

Various opinions and attitudes toward solid waste and solid waste management were
recorded on a five-point likert-scale (see Figure 5.7), but afterwards were transformed
into a three-point likert scale. Opinions show significant variability. Almost 55% of the
respondents disagree that adequate information is provided to visitors about SWM.
The majority agrees that waste seperation reduces the amount of waste in landfill sites
in SNPBZ (65,1%), while 38% of respondents neither agree nor disagree that
incinerating harms the environment. Most people

agree that their consumer

behaviour is influencing the waste situation in SNPBZ (68%) a d that it s their personal
responsibility to manage waste properly in SNPBZ (83%).
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I believe that...
83,3
65,1

68,1
47,8

23,6

-54,6

-5,1

-11,6

-7,2

-14,3
neutral

disagree

o su e
… aste sepe atio …
…ade uate
behaviour is
reduces the
information is
provided to visitorsamount of waste in influencing the
landfill sites in waste situation in
about SWM.
SNPBZ.
SNPBZ.

agree

…i i e ati g
harms the
environment.

…it's
pe so al
responsibility to
manage waste
properly in SNPBZ.

Figure 5.7: Opinions toward SMW
<

Reported Waste Behaviour in SNPBZ
disagree

neutral

agree

I prefer safe drinking water from springs instead
buying water bottles in SNPBZ.
I avoid package intensive products and prefer
local products in SNPBZ.
I support a ban of plastic bottles in SNPBZ.

I pick up waste on the trail.

-14,0

76,4

-9,9

66,9

-24,5

-50,1

I buy things that are produced with as little
package as possible.

-17,3

I have plenty of opportunity to dispose of solid
waste in SNPBZ.

-27,5

I support a higher entrance fee to improve waste
management.
I don't buy bottled water; instead I use alternative
safe drinking water.

-17,6

-37,9

Figure 5.8: Reported Waste Behaviour 1 in the SNPBZ

54,9

27,2

46,6

44,5

63,6

46,3
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Respondents were questioned about their waste behaviour in the SNPBZ on a fivepoint likert-scale (see Figure 5.8). The majority of respondents (76,4%) agreed that
they prefer safe drinking water from springs instead buying water bottles, but also
disagreed that they pick up waste on trails (50%). Most respondents agreed that they
avoid package intensive products and prefer local products (66,9%), and that they
support a higher entrance fee to improve waste management (63,6%).
Additionally, respondents were questioned what they do with certain waste items
during their visit in the SNPBZ (see Figure 5.9). Almost 45,5% of the respondents said
that they tried to avoid or reuse their batteries, while 34,6% took them back to
Kathmandu. Almost 43% of the respondents gave their plastic bottles to the lodge
owners; packaging and paper is primarily disposed of in waste bins (45,7%, 46%) or left
in lodges (39,7%, 46,2%).

What do you do with...
44,5

12,5

batteries

34,6

8,36

avoid or reuse

21,2

plastic bottles

32,8

3,3

throw in waste bin

42,69
7,8

packaging

45,7

6,9

take back to Kathmandu

39,70

give to lodge owner

5,1

paper

46,0

2,7

46,27
0,0

20,0

40,0

60,0

Figure 5.9: Reported Waste Behaviour 2 in the SNPBZ
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Tourists' evaluation of SWM in SNPBZ
good

acceptable

poor

M e pe ie e i “NPB) as…

waste management behaviour of tourists
waste management behaviour of local
community
waste management baheviour of porters

-0,3

-29,6

-44,4

-32,7

waste management behaviour of guides

information about waste management

drinking water facilities

waste managemnet along the trails

waste management in lodges

91,0

23,3

15,3

27,9

-15,8

-74,9

-65,1

-38,2

-16,4

52,5

4,5

14,0

22,1

34,6

Figure 5.10: Tourists evaluation of Solid Waste Management in the SNPBZ

Respondents were questioned about their personal evaluation of solid waste
management in the SNPBZ (see Figure 5.10). The majority of respondents considered
the waste management behaviour of their guides as positive (52,5%), but also rated
the provided information about waste management (74,9%) and drinking water
facilities (65,1%) as negative. An extensive list of results can be found in Appendix B.
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5.2.1. Exploring Relations

A chi-square test and cross-tabulations verified several significant relationships
et ee the espo de ts nationalities and environmental attitudes or reported waste
behaviours. Table 5.2 shows the significant results of the chi²-test.
A o e ie

of the sig ifi a t elatio ship et ee

espo de ts

atio alities a d

their agreements with certain statements is presented in Figure 5.11. 82,1% of the
respondents from the United States and 72,4% of the Asian respondents agreed that
they do not buy bottled water, but look for alternative drinking sources. Respondents
from the United States (50%) disagreed mostly that the overall SWM system is good,
ut ag eed

ostl that it s thei pe so al espo si ilit to

a age

aste p ope l i

theSNPBZ (96,4%). The majority of respondents from New Zealand (68,4%) and
Australia (61,5%) agreed that incinerating harms the environment in the SNPBZ, while
the majority of respondents from the United States (85,7%) agreed that waste
separation reduces the amount of waste in landfills in the SNPBZ. The majority of
respondents from South Africa and South America agreed that SNPBZ is clean overall.
Most respondents from Asia (82,8%) and America (78,6%) supported a ban of plastic
bottles in the SNPBZ.

Table 5.2: Significant chi²-results - nationality and attitudes and reported waste behaviour

Value
I do not buy bottled water, but look for alternative drinking 50,414
sources.
The overall SWM system is good.
22,528
It's my personal responsibility to manage waste properly in 22,510
SNPBZ.
Incinerating harms the environment in SNPBZ.
25,446
Sagarmatha National Park is overall clean.
28,560
I support a ban of plastic bottles in SNPBZ.
29,036

Asymp. Sig.
,000
,032
,032
,013
,005
,004
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agree

disagree

Figure 5.11: Nationalities agree or disagree to Statements

There was a significant relationship (p<0,05) et ee the espo de ts

atio alities

and reported waste behaviours. Figure 5.12 and Figure 5.13 show the graphical
distribution of nationalities waste behaviour in the SNPBZ. While 76,5% of the
Canadian respondents left plastic bottles in lodges, 64,7% stated that they avoid or
reuse batteries. 46,4% of the respondents from the United States stated that they take
their batteries back to Kathmandu.
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What do you do with plastic bottles?
leave in lodge

take back to Kathmandu

throw in waste bin

avoid or reuse

throw on trail

80%
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Figure 5.12: What do you do with plastic bottles?

What do you do with batteries?
leave in lodge

take back to Kathmandu

throw in waste bin

avoid or reuse

throw on trail

70%
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Canada

Europe

New
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United
States

Figure 5.13: What do you do with batteries?
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5.3. Creating Composites

Fo so e a al ses it
a a ge e ts

as

hi h is a o

e essa

to

eate

e

a ia les su h as t ekki g

i atio of se e al ite s e.g. t a el age

, guide, tou

group). Before creating composites, a Reliability Analysis was conducted to determine
if it s app op iate to
o st u t. C o

eate the o posite a d if the si gle ite s

a h s Alpha oeffi ie t is the

ost popula

easu e the sa e
easu e of i te al

consistency. It ranges from 0 to 1, whereas a generally agreed lower limit for the
coefficient is 0.70. However, in small sample sizes a value of 0.60 is still acceptable
e ause the e a e less data to ide tif

o elatio s. “P““ p o ides C o

a h s Alpha

value but also suggests how this value could be improved by particular items. This
p o ides alua le i fo

atio o ho to i p o e a s ale s elia ilit . (MOOI & SARSTEDT,

2011, pp. 220-221)
The reliability analysis of the factor waste behaviour in the SNPBZ, which is the
dependent variable and the behaviour of interest, was carried out by calculating
Co

a h s Alpha of the a ia les listed i Table 5.3.

Table 5.3: Reliability Analysis - Waste Behaviour

Cronbach's Alpha if Item Deleted
I pick up waste on the trails.

,692

I buy things that are produced with as little package as possible.

,649

I prefer safe drinking water from springs instead buying water bottles
in SNPBZ.
I avoid package intensive products (tins and cans) and prefer local
products in SNPBZ.

,653

I do not buy bottled water, but look for alternative drinking sources.

,638

I prefer paper bags to plastic bags for shopping.

,664

do packaging

,687

do paper

,690

do batteries

,700

do plastic bottles

,665

Cronbach's Alpha 2

,692

,632
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The Reliability Test (Table 5.3. sho s that the C o
a epta le sta da d of ,

at ,

.Co

a h s Alpha alue is elo

the

a h s Alpha elies hea il o sa ple size

and number of used items. For the purpose of this study, the value is still acceptable.
Additionally, Factor Analysis proved construct validity of the underlying construct (see
B-6).
A Factor Analysis was conducted in order to ascertain construct validity of the
underlying constructs. Although literature and previous studies showed that most
constructs have a good construct validity and reliability, Cronbach Alpha values were
not always acceptable.
Therefore, a Principle Components Analysis was conducted. It showed that the items
loaded on less factors than prevously expected. In order to make further use of the
data, environmental attitude was not measured as a single construct, but added to the
environmental consciousness construct. Some items were removed and two items
were used to measure different constructs as literature and previous studies
suggested.
The Kaiser–Meyer–Olkin (KMO) statistic, which is also called the measure of sampling
adequacy, indicates whether there is an inter-correlation between variables in the
dataset. The KMO statistic decides whether the data are appropriate for factor
analysis. A value above 0,6 is acceptable, in this case there is a KMO value above 0,8,
which is meritorious. (MOOI & SARSTEDT, 2011, p. 208)
The rotated component matrix can be found in Appendix B-5. The construct (attitude
toward behaviour) was merged with environmental consciousness, as C o

a hs

Alpha value for environmental consciousness was very low (0,504). The Factor Analysis
suggested combining the items for environmental consciousness and attitudes toward
behaviour to one construct. Also, the number of items was decreased from sixteen to
nine, because C o

a h s Alpha alue was unacceptably low. After removing several

items (see B-5), the Alpha value improved steadily to 0,728 which is an acceptable
standard (<0,70). Nine items are used to measure environmental consciousness and
attiudes, which is now seen as merged construct and is internally consistent (see Table
5.4).
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Table 5.4: Reliability Analysis - Environmental Consciousness and Attitudes

,728

Cronbach s Alpha 1
Cro

a h s Alpha if Ite
Deleted

I support a higher entrance fee to improve waste management in
SNPBZ.

,727

Waste separation reduces the amount of waste in landfills in
SNPBZ.

,721

I support a ban of plastic bottles in SNPBZ.

,710

I often talk with friends about environmental issues.

,680

When possible I use public transport, walk or ride a bike in my
home country.

,724

I recycle waste in my home country.

,695

I

,699

ell i fo

ed a out e i o

e tal issues.

There is need to conserve resources for future generations.

,692

Environmental conservation should be more important.

,683

The two items for subjective norm were internally consistent, with a Cronbach's Alpha
value of 0,634 (see Table 5.5). The Cronbach's Alpha value for the three items for
perceived behavioural control was very low (0,170). Previous studies suggested these
items and the results of the factor analysis were acceptable (cf. GODFREY, 2011). The
construct was accepted for the purpose of this study.

Table 5.5: Reliability Analysis - Subjective Norm

Cro

a h s Alpha

,634

Most people I know contribute to help the environment.
I like people to think of me as being environmentally friendly.

After conducting Reliability Analysis and Factor Analysis, composites are created by
summing up all the items of the constructs to form scales. The constructs and its items
are indicated in Table 5.6. If the value is high, respondents agreed strongly. If the value
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is low, respondents disagreed strongly. For example, a very low value for the reported
waste behaviour in the SNPBZ indicates that the individual strongly agrees with the
operational definition of good solid waste management behaviour in the SNPBZ (see
Chapter 3.2). In Appendix B-7, a detailed frequency table can be found as well as a
visual distribution of the frequencies.

Table 5.6: Composites and Items with Min, Max and Mean Values

Waste Behaviour in SNPBZ (WB)

Min

Max

Mean

22

48

35,5194

I pick up waste on the trails.
I buy things that are produced with as little package as possible.
I prefer safe drinking water from springs instead buying water bottles in SNPBZ.
I avoid package intensive products (tins and cans) and prefer local products in SNPBZ.
I do not buy bottled water, but look for alternative drinking sources.
I prefer paper bags to plastic bags for shopping.
do packaging/ paper/ batteries / plastic bottles
Environmental Consciousness and Attitude (ECA)

45

35,2388

2

10

7,2925

5

15

9,5075

21

I support a higher entrance fee to improve waste management in SNPBZ.
Waste separation reduces the amount of waste in landfills in SNPBZ.
I support a ban of plastic bottles in SNPBZ.
I often talk with friends about environmental issues.
When possible I use public transport, walk or ride a bike in my home country.
I recycle waste in my home country.
I

ell i fo

ed a out e i o

e tal issues.

There is need to conserve resources for future generations.
Environmental conservation should be more important.
Subjective Norm (SN)
Most people I know contribute to help the environment.
I like people to think of me as being environmentally friendly.
Perceived Behaviour Control (PBC)
My consumer behaviour is influencing the waste situation in SNPBZ.
I have plenty of opportunities to dispose of solid waste in SNPBZ.
Adequate information to visitors before and during their visit about waste management in SNPBZ is
provided.
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Feeling of Responsibility (FOR)

1

5

4,0896

It's my personal responsibility to manage waste properly in SNPBZ.
Background factors
Gender
Age
Nationality
Level of Education
Trekking Arrangements

5.3.1. Exploring Relations

Histograms and Probility-Plots (Q-Q-Plots) were created in order to describe whether
the distribution of the composites approximates a normal distribution. Usually, normal
distribution is theoretical and rarely exists in real life. Still, it is useful to look at
distributions for examining the data. The histograms indicate that the distribution for
the composite

feeling of

espo si ilit ,

attitudes , and pe ei ed eha iou

o t ol

than did the distribution for the composite

e io

e tal

o e losel
aste eha iou

o s ious ess a d

at hed the normal curve
a d su je ti e o

(see Appendix B-8). The Probability-Plot is a graphical method for comparing two
probability distributions. The linearity of the points from the different components
suggests that the data are normally distributed. (see Appendix B-8)
The next step is to address whether there is a difference in the o posite
eha iou

ased o ge de

aste

usi g the i depe de t samples t-test (H6a). Looking at

the descriptive group statistics in Table 5.7, we can see that female respondents have
a higher mean in waste behaviour (36,0719) than male respondents (35,0549). It can
also be noticed that the confidence interval for females is longer than the confidence
interval for males (see Figure 5.14). The esults of Le e e s test are significant (p < .05),
which means that equal variances are not to be assumed; the data is heterogenic
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(t(294,857) = -1,719, p=0,004) (see Appendix B-9). This suggests that women scored a
ette

aste eha iou -value than men, but the difference is not significant.
Table 5.7: Means and Levene's Significance Value (p>.05)

WB

ECA

SN

PBC

FOR

male

35,0549

34,5385

7,2088

9,4780

4,0330

female

36,0719

36,0719

7,3922

9,5425

4,1569

Sig.

0,004

0,051

0,080

0,288

0,038

Figure 5.14: Error bar - Behaviour and Sex

The t-test

as also applied o

e io

e tal o s ious ess a d attitudes a d

gender. Again, the female respondents (36,0719) have a higher mean than the male
respondents (34,3585). The confidence interval for women is longer than the
confidence interval for men, suggesting that women have more variances in their
responses (see Figure 5.15). The Levene value is not significant (p > .05) and equal
variances can be assumed (t(333) = -2,879, p=0,051). This suggests again that women
s o ed a ette

e io

e tal o s ious ess a d attitudes -value than men, but the

difference is not significant.
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Figure 5.15: Error bar - Behaviour and Sex

While the t-test fo

su je ti e o

a d pe ei ed eha iou

o t ol is also ot

significant (p>0,05) and homogeneity can be assumed, the value for the composite
feeli g of espo si ilit

is sig ifi a t p< ,

. “till, the o fide e i te al fo

women is longer than the confidence interval for men in both three composites (see
Appendix B-9). The females have a higher mean than males but the difference is not as
significant. In summary, that means that females scored higher values for each
composite than males did, but most differences are not significant.
One-way analysis of variance (ANOVA) was used to examine whether specific
subgroups within the sample had significantly different views regarding the five
constructs (H6b/c/d/e). The mean score for each of the five constructs were compared
with nationality, age group, educational level and trekking arrangements (see Table
5.8).

Within age groups, the overall effect across the five constructs was significant (p<0,05)
fo WB, ECA, “N, a d FO‘. This

ea s that Le e e s test is sig ifi a t a d equal

variances are not assumed. For WB and ECA, the mean of the age group >60 was
significantly higher than for the other age groups. For FOR, the mean of the age group
20-29 was significantly higher than for the other age groups.
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Within nationality groups, education level and trekking arrangements, the overall
effect across the five constructs was not significant (p>0,05). This

ea s that Le e e s

test is not significant and equal variances are assumed. Still, it was indicated that
respondents from the United Stated reached the highest mean for WB, ECA, and SN.
The mean for FOR and PBC did not vary widely across respondents with different
nationalities (see Appendix B-10). Individual trekkers and post graduates scored the
highest mean value for WB and ECA, package tour groups and lower education
respondents the least.

Table 5.8: Comparison of Mean scores of Background Factors for WB and ECA (it= individual trekker(s), ptg=
package tour group, sit= semi-individual trekker(s); LE= lower education, U= undergraduate, P= postgraduate)

Background Factors

Mean score by group

Nationality

AUS

CAN

EU

NZ

USA

Asia

Other

WB

36,23

33,23

34,98

36,31

37,67

37,48

31,5

No

ECA

35,97

35,11

34,87

35,66

37,21

35,86

33

No

<19

20-29

30-39

40-59

>60

WB

35,00

35,33

35,48

35,68

36,33

Yes

ECA

32,70

35,75

35,38

35,07

36,21

Yes

it

ptg

sit

WB

36,26

35,17

35,61

No

ECA

35,36

35,04

35,36

No

LE

U

P

WB

35,52

35,14

36,07

No

ECA

34,40

34,94

36,35

No

Age Group

Trekking Arrangements

Education Level

Sig.

A correlational analysis was conducted to examine the direction and strength of
relationships between the variables. Several significant relationships among variables
exist (p<0,05), but only three stronger relationships were detected (>0,4). The
correlation matrix in Table 5.9 shows the correlation between the variables WB,
ECA,PBC and SN.
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Table 5.9: Matrix of Spearmans Correlation Coeffiecient

comp_ECA

comp_WB

Sig.

comp_WB

0,562

0,000

comp_SN

0,467

0,000

comp_PBC

0,412

0,000

5.4. Regression Analysis

Multiple regression analysis with enter method was conducted in order to determine
the influence of the independent variable on the dependent variable (waste
behaviour). The independet variables included ECA, FOR, PBC, and SN, but also age and
sex variables were included as previous research has found that they can significantly
affect environmental behaviour (CORDANO, et al., 2011, p. 645). It is a confirmatory
analysis because the hypotheses are tested with regard to whether or not they can be
confirmed. To identify Multicollinearity, collinearity diagnostic was conducted.
Information about multicollinearity is given in the results of the regression analysis in
the table with the heading Coeffi ie ts . When the Tolerance statistic is low (<0,1),
multiple correlation is high and there is the possibility of multicollinearity. In our case
the tolerances for the independent variables are high, suggesting that multicollinearity
is unlikely.

The R² value assesses the overall model fit and indicates the degree to which the
variance is explained by the independent variables. The R² value always lies between 0
and 1; a high R² indicates a solid model fit. (MOOI & SARSTEDT, 2011, pp. 178-179) In our
case, the overall variance explained by the independent variables is 33,8%. The ANOVA
value assesses if the overall model is significant. The p-value was below 0,05 which
means that the overall model is significant and that it is highly likely that at least one
or more variables will have a significant relationship to the dependent variable. The
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next step is to interpret the effects of the various independent variables used to
e plai the depe de t a ia le. If the eg essio

oeffi ie t s p-value is below 0.05, it

can be assumed that the particular independent variable has a significant influence on
the dependent variable. As can be seen in Table 5.10, only the variables ECA (0,000),
FOR (0,017) and PBC (0,043) have a significant relationship on the dependent variable
WB. This means that the other independent variables do NOT reliably predict the
dependent variable WB.
Table 5.10: Significance Value and effect size Beta - Regression Analysis

Sig.

Beta

Zscore(sex)

,833

,010

Zscore(Trekkingarrangm)

,308

-,046

Zscore(age)

,461

,033

Zscore(comp_consciousness) (ECA)

,000

,529

Zscore(comp_subjectivenorm) (SN)

,828

-,011

Zscore(comp_perceivedbehavcontrol) (PBC)

,043

,115

Zscore(comp_feelingofrespons) (FOR)

,017

,117

5.5. Qualitative Results

Respondents were given the possibility to express their thoughts and suggestions on
waste management in the SNPBZ at the end of the questionnaire. Several participants
used this opportunity to share their personal views. A selection of these personal
suggestions is listed in Table 5.11.

Table 5.11: Respondents personal suggestions on waste managent

More public relation and information and culture about environment
Educate the Nepali people and the visitors. The world is our home, the world is our mother, Nepal
is our paradise.
More information for the tourists before entering the park and during the trek. More information
and support to the local people about how to manage and recycle solid waste.
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More information! Especially before entering into the area!
Ban the use of disposable plastic bottles, fund UV water filters in lodges, more awareness through
education of trekkers, guides and porters by NP
Possibility to fill in bottles with safe water, more informations about the amount of plastic to
trekkers,
It makes me think! I left all my waste in lodges and I don't know hat thappened with it
Encourage trekkers to use boiled water instead of bottles water and increase awareness in trekking
companies. Ban plastic bottles!
Better education for trekkers! Durung booking period advice water purifcation options! Battery
waste disposal sites!
"Throttle the Bottle" - Ban Plastic Bottles and Provide Spring Water and filtered water sources for
both locals and tourists
Assure all tourists are aware of what happens to waste - awareness could hopefully chamge
consumer behaviour!
More information from guides and strong advertising to discourage littering!
Selling water purifiying tablets everywhere. Avoid buying canned soft drinks.
Biodegredable Prayer-scarves!
LNT (Leave no Trace) guidelines for tourists, guides, porters awareness
Guides need to inform trekkers very clearly what waste management situatuin is in the park. I
trekked recently in Peru and my awareness was much better - we were not allowed to leave
ANYTHING on the mountains. Should be made clearer.
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6. DISCUSSSION

6.1. General Discussion

The ge e al esults a out the espo de t s ha a te istu s a e o siste t ith those of
other studies and suggest that mainly relatively well-educated people visit the SNPBZ
(cf. HKKH, 2009). A possible explanation for this might be that the cost of an
international flight to Nepal is quite high and that only wealthy people with a high level
of education can afford to visit the SNPBZ.
It is also interesting to note that the majority of respondents originate from the United
Kingdom (20%), New Zealand (11,3%), and Australia (11,6%). This result may be
explained by the fact that regular and relatively cheap flights are available from New
Zealand and Australia. It was expected that the differences in behaviour and attitudes
between the nationalities to be more distinct than what was proven. However, the
observed behaviours between different nationalities in this study were not significant.
Trekking arrangments of the respondents can be divided in three major groups: those
trekking in a package tour, those trekking with a guide or porter, and those trekking
alone. The type of trekking arrangement may have many implications on the local
economy and environment, but may also influence i di idual s waste behaviour.
However, no significant differences in behaviour were found between espo de ts
trekking arrangements.
There were more male than female respondents. In general women scored higher
waste-behaviour and environmental consciousness values than men. Based on that
result, it can be speculated that women care more about the environment. However,
no significant differences were found between men and women.
The one-way analysis of variance suggested that age is a significant predictor for waste
behaviour. The results showed that the age group >60 scored a
behaviour-value a d e

io

ette

aste

e tal o s ious ess a d attitude- alue than the
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other age groups. Thus, it can be speculated that this result reflects the fact that older
individuals are generally more environmentally aware and behave in a more
environmentally compatible manner than other age groups.
Conversely, the age group 20-29 scored the highest value for feeling of responsibility.
Based on this, the tentative conclusion can be drawn that younger people feel more
responsible towards the environment.

6.2. Discussion of the Model

Another aim of this thesis was to investigate the use of a revised theoretical
framework of the Theory of Planned Behaviour and the Norm Activation Model for
explaining waste behaviour in the SNPBZ. The use of the revised theoretical model is
not fully satisfactory, as the variance (R²) explained by the independent variables is
only 33,8% and does not indicate a solid model fit.
Although the model is partly supported and of general utility, it is advisable to add
alternative predictors into an extended model in future research.
Room for improvement might also be seen in the development of constructs. It is
possible that the constructs were not measured accurately in the survey. Socially
expected answers are an important issue to consider, as well as the fact that some
questions were not detailed enough and therefore could have been interpreted
differently by different individuals. Furthermore, respondents may be perplexed as to
what the questions would have to do with waste management. Consequently, the
results may have been obscured.
It is also arguable that the survey design, a questionnaire survey, is not the most
accurate instrument to measure the factor behaviour. As STEG & VLEK point out (2009),
it is preferable to measure actual behaviour instead of selfreported behaviour because
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of validity and reliability issues. Thus, observation or interview techniques might be
more useful to investigate how people actually behave in certain situations.
Unfortunatly, a comparison with similar studies was not possible, as no previous
studies have yet focused on the complex issue of waste behaviour in national parks in
countries of the Global South.
In this study, the behaviour of interest was indicated by a simple sum index of different
behaviours and it was assumed to represent one underlying general dimension. This is
critical as one of the greatest controversies in environmental psychology is about how
to measure ecological behaviour. While some authors claim that ecological behaviours
are inconsistent and do not fall into a homogeneous set, others assume that ecological
behaviours can be generally measured (cf. KAISER, 1998, p. 412).

6.3. Discussion of Hypothesis

O e ai

of this stud

as to i estigate

hi h fa to s i flue e isito s waste

behaviour. Therefore, hypotheses were formulated about the research model. The
esults i di ate that o l so e fa to s ha e a g eat i flue e o

tou ist s

aste

behaviour in Sagarmatha National Park and Buffer Zone, thus only a few hypotheses
were verified.
The strongest and most significant factor for predicting waste behaviour in the SNPBZ
as e i o
fo

e tal o s ious ess a d attitude . This

the t o si gle o st u ts e i o

attitude ,

as

eated

e tal o s ious ess a d e i o

e tal

hi h tu ed out to e o pletel

e ged o st u t

edu da t fo the a al sis of

aste

behaviour. This is consistent with the theory of planned behaviour, which argues that
so eo e s attitude e plai s
feeli g of espo si ilit

h he o she eha es i a e tai

a . The o st u t

as sig ifi a t fo the a al sis, the efo e h pothesis

e ified. The o st u t of pe ei ed eha iou

as

o t ol did ot o t i ute sig ifi a tl

to the prediction of waste behaviour, but it was still considered slightly significant and
H pothesis

as e ified. The e ai i g o st u t su je ti e o

tu ed out to e
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insignificant for predicting waste behaviour, therefore Hypothesis 3 was falsified.
Background factors take on weak magnitudes and different significances in the model.
Overall they are poor predictors of waste behaviour for this study.
Mainly, there is not a strong relationship beween background factors and behaviour
patterns; only age (Hypothesis 6b) did make a significant contribution in predicting
waste behaviour. Gender, Nationality, Education Level, and Trekking Arrangements did
not contribute significantly in the model. The revised hypothetical framework for
waste behaviour in the SNPBZ is shown in Figure 6.1.

Figure 6.1: Revised hypothetical framework for waste behaviour in the SNPBZ

6.4. Limitations of the Study

There are several limitations to this study that are important to mention and must be
considered when interpreting the results of this study.
First of all, data collection method may have led to a selective group of individuals,
which may limit the generalizability of the results. On the one hand, it can be assumed
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that individuals who are very interested in the environment or environmental
conscious were willing to fill out the survey in the first place, thus excluding people
with different opinions and attitudes. On the other hand, language selectivity(??) is an
issue, which may affect the sample reliability. There is a large number of different
nationalities trekking in the park which may lead to several communication problems.
As the survey was only conducted in English, people without sufficient comprehension
of the Engslish language were completely excluded.
Secondly, as mentioned in the chapters before, the results of the analysis are not as
accurate and reliable as expected. Several constructs in the present research design
are limiting and need to be extended, such as revising the constructs for
environmental consciousness and attiutudes and specifying external factors.
Lastly, the diploma thesis research project has been very extensive. Some research
tasks were quite time consuming and underestimated by the researcher in the first
place (e.g. data entry).
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7. Conclusion and Recommendations

7.1. Practical Implications and Future Perspectives

Waste behaviour in the SNPBZ was explained by the introduced research model only to
a small extent. Future studies on the current topic are therefore recommended to be
able to explain the results with high reliability and validity. In future studies it may be
possible to extend the model with other factors that might influence waste behaviour.
More research is also required on the effects of background factors on environmental
behaviour. Moreover, it would be interesting to compare the effectiveness of different
intervention strategies for encouraging pro-environmental behaviour in the SNPBZ.
Current interventions need to be evaluated and changes in the relevant behaviours
should be documented and compared to behaviour patterns before the
implementation of an intervention.

It is obvious that the reductionistic tendency of this study to explain waste behaviour
may pose great challenges to predict the reality of human action. Still, the findings may
help to u de sta d isito s

aste eha iou a d o se ue tl help to i p o e p o-

environmental waste behaviour patterns. The findings of this study suggest several
courses of action for improving waste management: It was significant that many
respondents complained about poor information on waste management. Most
respondents wish to be more informed about the waste issue in the SNPBZ, therefore
a definite need for an improved information system is preferable. On the one hand,
the National Park Administration could consider providing more information to visitors
on waste management in the park. On the other hand, information on waste
management could be provided before entering the park. For instance, the distribution
of information brochures by travel agencies on how to avoid waste and how to
manage waste properly in the SNPBZ could be organized.
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As most respondents appeared open-minded, environmental conscious, and aware of
waste problems, relatively simple measures such as providing more detailed
information, could improve the waste management situation considerably.
An important practical implication is that the vast majority of respondents required
improved drinking water facilities. Many visitors would avoid using water bottles in the
SNPBZ if safe and natural drinking water facilities from springs improved. Also, many
respondents support a total ban of plastic bottles. These results suggest there is a
need to improve environment-friendly drinking water facilities.
Another implication of these findings is that the large number of different nationalities
trekking in the park should be taken into account. The broad range of visitors poses
several unusual management problems which must be considered in developing waste
management plans. Interestingly, it should be noted that the majority of respondents
supports a higher entrance fee to improve waste management in the SNPBZ. This
information can be used to develop targetted interventions and to define new courses
of action.

7.2. Conclusion

This thesis has explored the relationship between behaviour and the waste issue as a
consequence of the unsustainable tourism development in Sagarmatha National Park
and Buffer Zone (SNPBZ), Nepal. The stud set out

to ide tif tou ists

eha iours,

attitudes, and knowledge towards solid waste, solid waste management and its
possible problems in the SNPBZ, (2) to determine factors that have the greatest
i flue e o tou ists

aste eha iou , a d

to de elop a e pla ato

odel to

predict waste behaviours. A questionnaire survey was conducted in the SNPBZ from
April to May 2013.
A research model was developed and partly supported. Hypotheses were formulated
about the research model to explore important factors. While some expected factors
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did influence waste behaviour (e.g. age, environmental consciousness, attitudes, and
perceived behaviour control), others did not (social norms, gender, nationality).
These fi di gs

a help us to ette u de sta d isito s

aste eha iou i

atio al

parks in countries of the Global South and consequently to help achieving sustainable
and significant changes. Individuals can contribute significantly to environmental
sustainability by adopting simple pro-environmental behaviour patterns. The first step
is to understand the factors and processes that influence behaviour and threaten the
environment. In general, the results suggest that visitors are very concerned about
environmental issues and aware of waste management problems in the SNPBZ. These
findings

suggest

several

courses

of

action,

practical

implications,

and

recommendations on how to improve waste management.
This research should serve as a basis for future studies as it has raised many questions
in need of further investigation. This study made several noteworthy contributions to
trans-disciplinary environment-behaviour research. There is little doubt that applied
research approaches are particularly important in Development Studies. Applicationoriented research is particularly desirable in providing sustainable tourism and
acceptable environmental development in countries of the Global South.

102

References

References

Ajzen, I., 1985. From intentions to actions: A theory of planned behavior. SSSP Springer
Series in Social Psychology , pp. 11-39 .
Ajzen, I., 1991. The theory of planned behavior. Organizational Behavior and Human
Decision Processes, 50, pp. 179-211.
Amoruso, I., Ravazzolo, E. & Caravello, G., 2011. Water-Related Environmental Public Health
in Developing Countries: Installation of a Microbiology Laboratory in the Mt. Everest National
Park (Nepal) and Comprehensive Training of Local Staff. University of Padua, Dept. of
Environmental Medicine and Public Health.
Andriotis, K., 2000. Local community perceptions of tourism as a development tool. PhD
thesis, Bournemouth: Bournemouth University.
Bajracharya, B., Shrestha, A. & Rajbhandari, L., 2007. Glacial Lake Outburst Floods in the
Sagarmatha Region. Mountain Research and Development, 27/4, pp. 336-344.
Barr, S., 2007. Factors Influencing Envrionmental Attitudes and Behaviors.. Environment and
Behavior, 39/4, pp. 435-473.
Barr, S. & Gilg, A. W., 2005. Conceptualising and analysing household attitudes and actions
to a growing environmental problem - Development and application of a framework to guide
local waste policy. Applied Geography, 25/3, pp. 226-247.
Bhandary, N. P. et al., 2013. Areal distribution of large-scale landslides along highway
corridors in central Nepal. Georisk: Assessment and Management of Risk for Engineered
Systems and Geohazards, 7/1, pp. 1-20.
Bhattacherjee, A., 2012. Social Science Research: Principles, Methods, and Practices. Florida:
Open Access Textbooks.
Bjonness, I.-M., 1986. Mountain Hazard Perception and Risk-avoiding Strategies among the
Sherpas of Khumbu Himal, Nepal. Mountain Research and Development, 6/4, pp. 277-292.
Bolch, T. et al., 2008. Identification of glacier motion and potentially dangerous glacial lakes
in the Mt. Everest region/ Nepal using spaceborn imagery. Nat. Hazards Earth Syst. Sci., 8,
pp. 1329-1340.
Bortoleto, A. P., Kurisu, K. H. & Hanaki, K., 2012. Model development for household waste
prevention behaviour. Waste Management, 32, pp. 2195-2207.
Brosius, F., 2010. SPSS 18 für Dummies. Weinheim: Wiley-VCH.

References

103

Bryman, A. & Cramer, D., 2005. Quantitative Data Analysis with SPSS 12 and 13. A Guide for
Social Scientists. East Sussex: Routledge.
Byers, A., 1986. A Geomorphic Study of Man-Induced Soil Erosion in the Sagarmatha (Mount
Everest) National Park, Khumbu, Nepal: Report on the Activities of the UNU/MAB (Nepal)
Mountain Hazards Mapping Project, Phase II. Mountain Research and Development, 6/1, pp.
83-87.
Byers, A., 2005. Contemporary Human Impact on Alpine Ecosystems in the Sagarmatha
(Mt.Everest) National Park, Khumbu, Nepal. Annals of the Association of American
Geographers, 95, pp. 112-140.
Byers, A., 2007. An Assessment of Contemorary Fluctations in Nepal's Khumbu Humal using
repeat Photography. Himalayan Journal of Sciences, 4/6, pp. 21-26.
Byers, B. A., 1996. Understanding and Influencing Behaviors in Conservation and Natural
Resources Management. Washington: Biodiversity Support Program.
Carosi, R., Lombardo, B., Musumeci, G. & Pertusati, P. C., 1999. Geology of the Higher
Himalayan Crystallines in Khumbu Himal (Eastern Nepal). Journal of Asian Earth Sciences, 17,
pp. 785-803.
Catlos, E., Dubey, C. S., Marston, R. A. & Harrison, T. M., 2009. Geochronologic constraints
across the Main Central Thrust shear zone, Bhagirathi River (NW India): Implications for
Himalayan tectonics. Geological Society of America, Special Paper, 419, pp. 135-151.
Cenderelli, D. A. & Wohl, E. E., 2003. Flow Hydraulics and Geomorphic Effects of Glacial-Lake
Outburst Floods in the Mount Everest Region, Nepal. Earth Surface Processes and
Landforms, 1/28, pp. 385-407.
Cenderelli, D. & Wohl, E., 2001. Peak discharge estimates of glacial-lake outburst floods and
"normal" climatic floods in the Mount Everest region, Nepal. Geomorphology, 40, p. 57–90.
Cheung, S. F., Chan, D. K.-S. & Wong, Z. S.-Y., 1999. Reexamining the Theory of Planned
Behavior in Understanding Wastepaper Recycling. Environment and Behavior, 31, pp. 587612.
Clark, C. F., Kotchen, M. J. & Moore, M. R., 2003. Internal and external influences on proenvironmental behavior: Participation in a green electricity program. Journal of
Environmental Psychology, 23, p. 237–246.
Conforti, M., Aucelli, P., Robustelli, G. & Scarciglia, F., 2011. Geomorphology and GIS analysis
for mapping gully erosion susceptibility in the Turbolo stream catchment (Northern Calabria,
Italy). Natural Hazards, 56/3, pp. 881-898.

104

References

Cordano, M. et al., 2011. A cross-cultural Assessment of Threee Theories of Environmental
Behavior: A Comparison between Business Students of Chile and the United States.
Environment and Behavior, 43/5, pp. 634-657.
Cruden, D. & Varnes, D., 1996. Landslide types and processes. In: A. Turner & R. Schuster,
eds. Landslides: investigation and mitigation (Special Report). Washington, DC, USA: National
Research Council, Transportation and Research Board Special Report, p. 36–75.
Dahal,
Available

R.
at:

K.,

2006.

Engineering

Geology

of

Nepal.

[Online]

http://www.ranjan.net.np/ranjan/index.php/engineering-geology-of-nepal

[Accessed 31. 7. 2013].
Darnton, A., Elster-Jones, J., Lucas, K. & Brooks, M., s.a.. Promoting Pro-Environmental
Behaviour: Existing Evidence to Inform Better Policy Making: Summary Report, s.l.: The
Centre for Sustainable Development, University of Westminster.
David, M. & Sutton, C., 2004. Social Research.. London: Sage Publications Ltd.
Dembkowski, S., 1998. The environmental value-attitude system model - understanding the
divergence between stated environmental consciousness and overt consumer behaviour.
Eco-Management and Auditing, 5, p. 62–74.
Dhakal, D. P., 2009. Tourism Development and its Impacts: Perceptions of Host
Communities. In: E. Kruk, H. Kreutzmann & J. Richter, eds. Integrated Tourism Concepts to
Contribute to Sustainable Mountain Development in Nepal. s.l.:giz, pp. 126-143.
Dikau, R., 2005. Geomorphologische Perspektiven integrativer Forschungsansätze in
Physischer Geographie und Humangeographie. In: D. &. U. W. Müller-Mahn, ed.
Möglichkeiten und Grenzen integrativer Forschungsansätze in Physischer Geographie und
Humangeographie. Forum IFL: s.n., pp. 91-108.
Donner, W., 2007. Nepalkunde. Menschen, Kulturen und Staat zwischen Monsunwald und
Bergwüste. Bergisch Gladbach und Kathmandu: Edition Kathmandu.
Do, Q.-T. & Iyer, L., 2010. Geography, poverty and conflict in Nepal. Journal of Peace
Research , 47/6, pp. 735-748.
Eilam, E. & Trop, T., 2012. Environmental Attitudes and Environmental Behavior - Which is
the Horse and Which is the Cart?. Sustainability, 4, pp. 2210-2246.
Ely, L. L. & Baker, V. R., 1985. Reconstructing paleoflood hydrology with slackwater deposits,
Verde River, Arizona. Physical Geography, 5, pp. 103-126.

References

105

European Commission, 1997. Sustainable Landfill. Part 2. Landfill and European waste
management policy. Proposal for a Council Directive on the landfill of waste. Document
6692/97COM(97)105

Final.

Available

[Online]
at:

http://www.publications.parliament.uk/pa/ld199798/ldselect/ldeucom/083xxvii/ec1701.ht
m
Fiedler, K., 2004. Tools, toys, truisms and theories: Some thoughts on the creative cycle of
theory formation. Personality and Social Psychology Review, 8, pp. 123-131.
Fishbein, M. & Ajzen, I., 1975. Belief, attitude, intention, and behavior : An introduction to
theory and research..
Fuchs, G., 1981/1982. Outline of the Geology of the Himalaya. Mitt, österr. geol. Ges., 74/75,
pp. 101-127.
Fuchs, G., 1981. Outline of the Geology of the Himalaya. Mitteilung österreichische
geologische Gesellschaft, 11/74, pp. 101-127.
Ghazali, M., Hall, C. M. & Higham, S., 2004. Tourism Sustainabliity and Health Impacts in High
Altitude Adventure, Cultural and Ecotourism Destinations: A Case Study of Nepal's
Sagarmatha National Park. Journal of Sustainable Tourism, 12/4, pp. 306-331.
Ghimire, N., Caravello, G. & Jha, P., 2013. Bacterial Contamination in the Surface
Waterbodies in Sagarmatha National Park and Buffer Zone, Nepal. Scientific World , 11/11,
pp. 94-97.
Ghimire, N. P., Caravello, G. & Jha, P. K., 2013. Bacterial Contamination in the Surface
Waterbodies in Sagarmatha National Park and Buffer Zone, Nepal. Scientific World, 11/11,
pp. 94-96.
Ghimire, N. P., Jha, P. K. & Caravello, G., 2013. Water Quality of High-Altitude Lakes in the
Sagarmatha (Everest) National Park, Nepal. Journal of Environmental Protection, 4, pp. 2228.
Godfrey, L., 2011. The Role of Waste Data in Changing Behaviour: The Case of the South
African Waste Information System. Dissertation. s.l.:University of KwaZulu-Natal.
Godfrey, L., Scott, D., Difford, M. & Trois, C., 2012. Part II - The effect of data on waste
behaviour: The South African waste information system. Waste Management, 32, pp. 21632176.
Gustavsson, M., 2006. Development of a Detailed Geomorphological Mapping System and
GIS Geodatabase in Sweden. Uppsala: Uppsala University .

106

References

Gustavsson, M., Kolstrup, E. & Seijmonsbergen, A. C., 2006. A new symbol-and-GIS based
detailed geomorphological mapping system: Renewal of a scientific discipline for
understandinglandscape development. Geomorphology, 77, p. 90–111.
Harland, P., 2007. Situational and Personality Factors as Direct or Personal Norm Mediated
Predictors of Pro-Enviornmental Behavior: Questions Derived From Norm-activation Theory.
Basic and Applied Social Psychology, 29/4, pp. 323-334.
Heberlein, T., 1981. Environmental Attitudes. Abhandlungen, 2, pp. 241-270.
Hines, , J. M., Hungerford,, H. R. & Tomera,, A. N., 1986/87. Analysis and synthesis of
research on responsible environmental behaviour: a meta-analysis. Journal of Environmental
Education, 18, pp. 1-8.
HKKH, 2007. s.l.: s.n.
HKKH, 2009. Situation Analysis of Sagarmatha National Park and Buffer Zone. A Review of
Park, Tourism Management and Stakeholder Participation, Kathmandu: s.n.
Holcim, G. F., 2005. Guidelines on co-processing Waste Materials in Cement Production.,
Eschborn, Germany: The GTZ-Holcim Public Private Partnership. Published by Holcim Group
Zürich, Zürich, Switzerland and Deutsche Gesellschaft für Technische Zusammenarbeit.
Human
Available

Development

Report,

at:

2012.

HDI

2012

Index.

[Online]

http://hdr.undp.org/en/media/Lets-Talk-HD-HDI_2010.pdf

[Accessed 20. 9. 2013].
Hunecke, M., Blöbaum, A. & Höger, R., 2001. Responsibility and Environment: Ecological
Norm Orientation and External Factors in the Domain of Travel Mode Choice Behavior.
Environment and Behavior, 33, pp. 830-852.
ICIMOD, 2007. Impact of Climate Change on Himalayan Glaciers and Glacial Lakes. Case
Studies on GLOF and Associated Hazards in Nepal and Bhutan, Kathmandu, Nepal:
International Centre for Integrated Mountain Development.
International Fund for Agricultural Development (IFAD), 2012. Enabling poor rural people to
overcome

poverty

in

Nepal.

[Online]

Available at: http://www.ifad.org/operations/projects/regions/pi/factsheets/nepal.pdf
International Monetary Fund, 2012. Report for Selected Countries and Subjects. [Online]
Available

at:

http://www.imf.org/external/pubs/ft/weo/2012/01/weodata/weorept.aspx?pr.x=46&pr.y=
13&sy=2009&ey=2012&scsm=1&ssd=1&sort=country&ds=.&br=1&c=558&s=NGDPD%2CNG
DPDPC%2CPPPGDP%2CPPPPC%2CLP&grp=0&a=
[Accessed 20. 9. 2013].

References

107

Ittiravivongs, A., 2012. Household Waste Recycling Behavior in Thailand: The Role of
Responsibility. International Conference on Future Environment and Energy, 28, pp. 21-25.
Ives, J. D., 2005. Global Warming—A Threat to Mount Everest?. Mountain Research and
Development, 25/4, pp. 391-394.
Ives, J. D. & Messerli, B., 1981. Mountain Hazards Mapping in Nepal Introduction to an
Applied Mountain Research Project. Mountain Research and Development, 1/4, pp. 223-230.
Iwata, S. & Komatsu , T., 2006. s.l.:s.n.
Jackson, T., 2005. Motivating Sustainable Consumption. A review of evidence on
consumerbehaviour and behavioural change, Surrey: Sustainable Development Research
Network.
Joshi, D., 1982. The Climate of Namche Bazaar: A Bioclimatic Analysis. Mountain Research
and Development, 2/4, pp. 399-403.
Kaiser, F., 1998. A General Measure of Ecological Behavior. Journal of Applied Social
Psychology, 28/5, pp. 395-422.
Kaiser, F. G., Ranney, M., Hartig, T. & Bowler, P. A., 1999b. Ecological Behavior,
Environmental Attitude, and Feelings of Responsibility for the Environment. European
Psychologist, 4/2, pp. 59-74.
Kaiser, F., Wölfing, S. & Fuhrer, U., 1999. Environmental Attitude and Ecological Behaviour.
Journal of Environmental Psychology, 19, pp. 1-19.
Kandel, T. P., 2011. Tourism and Impacts on Traditional Culture: A Case Study of Sirubari
Village, Nepal. Tromso, Norway: University of Tromsø.
Karim Ghani, W. A., Iffah, R. F., Dayang, R. A. & Azni, I., 2013. An application of the theory of
planned behaviour to study the influencing factors of participation in source separation of
food waste, Serdang: Waste Management.
Klundert, A. v. d. & Anschütz, J., 1999. Integrated Sustainable Waste Management,
Alexandria: CEDARE/IETC Inter-Regional Workshop on Technologies for Sustainable Waste
Management.
Klundert, A. v. d. & Anschütz, J., 2001. Integrated Sustainable Waste Management - the
Concept. Tools for Decision-makers, Gouda: WASTE.
Kollmuss, A. & Agyeman, J., 2002. Mind the gap: why people act environmentally and what
are the barriers to pro-environmental behaviour?. Environmental Education Research, 8/3,
pp. 239-260.

108

References

Korup, O. & Weidinger, J., 2011. Rock type, precipation, and the steepness of Himalayan
threshold hillslopes. In: Geological Society, ed. Special Publications, Grwoth and Collapse of
the Tibetan Plateau. London: s.n., pp. 235-249.
Kuniyal, C. J., 2002. Mountain expeditions: minimising the impact. Environmental Impact
Assessment Review, 22, p. 561–581.
Kuniyal, J., 2005. Solid waste management techniques for the waste generated and brought
down from campsites in the hill spots, trails and expeditiion tops. Waste Management &
Research, 23, pp. 182-198.
Kuniyal, J. C., 2005. Solid Waste Management in the Himalayan Trails and Expedition
Summits. Journal of Sustainable Tourism, 13/4, pp. 391-410.
Kuniyal, J. C., 2008. Solid Waste Management in the Himalayan Trails and Expedition
Summits. Journal of Sustainable Tourism, 13/4, pp. 391-410.
Läpple, D. & Kelle , H.,

. U de sta di g fa

e s uptake of o ga i fa

i g. A

application of the theory of planned behaviour. The 84th Annual Conference of the
Agricultural Economics Society, pp. 1-29.
Lettsome, C., 1998. The Environmental Impact of Incineration on Island Nations. In: E. M.
Thomas-Hope, ed. Solid Waste Management: Critical Issues for Developing Countries.
Kingston: Canoe Press, pp. 189-201.
Luger, K., 2000. Kids of Khumbu. Sherpa Youth on the Modernity Trail. Kathmandu: Mandala
Book Point.
Lynne, G. D. & Rola, L. R., 1988. Improving attitude-behavior prediction models with
economic variables: farmer actions toward soil conservation. Journal of Social Psychology,
128, pp. 19-28.
Lynne, G. D. & Rola, L. R., 1988. Improving attitude-behavior prediction models with
economic variables: farmer actions toward soil conservation.. Journal of Social Psychology,
pp. 19-28.
Manfredi, E. C. et al., 2010. Solid Waste and Water Quality Management Models for
Sagarmatha National Park and Buffer Zone, Nepal. Mountain Research and Development,
30/2, pp. 127-142.
Marans, R. W. & Yung-Jaan, L., 1993. Linking recycling behavior to waste management
planning: A case study of office workers in Taiwan. Landscape and Urban Planning, 26, pp.
203-214.

References

109

McDougall, F. R., White, P. R. & Franke, M., 2001. Integrated Solid Waste Management: A
Life Cycle Inventory. 2nd Edition ed. USA: Blackwell Publishing.
Meseke, C., 1994. Understanding the environment: a comparison of workers in Germany and
Poland.. Psychology, A Journal of Human Behaviour, 31, pp. 1-8.
Miller, R., 1997. High Altitude Mountaineering, Cash Economy, and the Sherpa. Himalayan
Research Bulletin, 17/2, pp. 17-22.
Ministry of Culture, T. &. C. A., 2013. Nepal Tourism Statistics 2012, Singha Durbar,
Kathmandu: Ministry of Culture, Tourism & Civil Aviation.
Mooi, E. & Sarstedt, M., 2011. A Concise Guide to Market Research. The Process, Data, and
Methods Using IBM SPSS Statistics. Berlin Heidelberg: Springer-Verlag.
National Planning Commission Secretariat, 2012. National Population and Housing Census
2011, Kathmandu, Nepal: Central Bu reau of Statistics.
Nepali,

H.

S.

&

Available

Shrestha,
at:

R.

L.,

s.a..

Nepal

-

Introduction.

[Online]

http://ramsar.wetlands.org/Portals/15/Nepal.pdf

[Accessed 5. 10. 2013].
Nepal, S. K., 2002. Tourism as a key to sustainable mountain development: the Nepalese
Himalayas in retrospect. Unasylva 208, 53, pp. 38-46.
Nepal, S. K., 2003. Tourism and the Environment. Perspectives from the Nepal Himalaya.
Laltipur, Nepal: Himal Books.
Nepal, S. K., 2003. Trail Impacts in Sagarmatha (Mt.Everest) National Park, Nepal: A Logistic
Regression Analysis. Environmental Management, 32/3, pp. 312-321.
Oskamp, S. et al., 1991. Factors influencing household recycling behavior. Environment and
behavior , 23, pp. 494-519.
Osti, R., Bhattarai, T. N. & Miyake, K., 2011. Causes of catastrophic failure of Tam Pokhari
moraine dam in the Everest region. Natural Hazards, 58, pp. 1209-1223.
Paudel, L. P. & Kazunori, A., 2006. Thermal evolution of the Lesser Himalaya, central Nepal:
Insights from K-white micas compositional variation. Gondwana Research, 9/4, p. 409–425.
Pawson, I., Stanford, D. D., Adams, V. A. & Nurbu, M., 1984. Growth of Tourism in Nepal's
Everest Region: Impact on the Physical Environment and Structure of Human Settlements.
Mountain Research and Development, 4/3, pp. 237-246.
Posch, E., 2011. Awareness, Behaviour and Knowledge about Waste and Waste
Management in the SNPBZ - Final Report [unpublished], Salzburg: EcoHimal.

110

References

Posch, E., 2013. Saving Mount Everest Project - Field Visit 2013 - Report [unpublished],
Salzburg: EcoHimal.
Posch, Eva, 2013. Sustainable Solid Waste Management in Sagarmatha National Park and
Buffer Zone, Nepal. Analyzing interactions between landfill sites and the geo-environment.
Bachelor's Thesis [unpublished] Vienna: University of Vienna.
Reed, V. & Robinson, D., 1998. The A-Z of social research jargon. Ashgate/Arena: Aldershot,
Hants.
Renzi, S. & Klobas, J., 2008. Using the Theory of Planned Behaviour with Qualitative
Research. DONDENA WORKING PAPERS. , Milan: Carlo F. Dondena Centre for Research on
Social Dynamics, Università Bocconi.
RGS,

2009.

Tourism

in

the

Everest

Region.

[Online]

Available

at:

http://www.unlockingthearchives.rgs.org/resources/documents/tourism%20factsheet.pdf
[Accessed 29 July 2013].
Richardson, S. D. & Reynolds, J. M., 2000. An overview of glacial hazards in the Himalayas.
Quaterny International, 65/66, pp. 31-47.
Salerno, F., Viviano, G., Thakuri, S. & Flury, B., 2010. Energy, Forest, and Indoor Aor Pollution
Models for Sagarmatha National Park and Buffer Zone, Nepal. Implementation of a
Participatory Modeling Framework. Mountain Research and Development, 30, pp. 113-126.
Sanchez, M. J. & Lafuente, R., 2010. Defining and Measuring Environmental Consciousness.
Revista Internacional de Sociología, 3 68, pp. 731-755.
Santosh, N., 2012. Evaluating Upstream-Downstream Linkages of Hydrological Dynamics in
the Himalayan Region. Dissertation. Jena: Friedrich-Schiller-University.
Schahn, J. & Holzer, E., 1990. Studies of individual environmental concern. The role of
knowledge, gender, and background variables. Environment and Behavior, 22, pp. 767-786.
Schild, A., 2008. ICIMOD's Position on Climate Change and Mountain Systems. Mountain
Research and Development, 28/3, pp. 328-331.
Schultz, P. W., Oskamp, S. & Mainieri, T., 1995. Who recycles and when?: A review of
personal and situational factors. Journal of Environmental Psychology, 15, pp. 105-121.
Schultz, W. P. et al., 2013. Littering in Context: Personal and Environmental Predictors of
Littering Behaviour. Envrionment and Behaviour, 45/1, pp. 35-59.
Schwartz, S., 1977. Normative Influences on Altruism. Advances in Experimental Social
Psychology, 10, pp. 222-279.

References

111

Science and Research Centre (UP CRS), s.a.. Nepal - Tourism Sector Analysis. [Online]
Available

at:

http://asiantour.progetti.informest.it/market_analysis/nepal.pdf

[Accessed 15. 9. 2013].
Searle, M. et al., 2003. The structural geometry, metamorphic and magmatic evolution of
the Everest massif, High Himalaya of Nepal-South Tibet.. Journal of the Geological Society,
160, p. 345–366.
Sherpa, M. N., 1985. Conservation for Survival: A Conservation Strategy for Resource SelfSufficiency in the Khumbu Region of Nepal. M.Sc. dissertation. s.l.:Natural Resources
Institute, University of Manitoba, Canada.
Solomon, S. et al., 2007. Contribution of Working Group I to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change, Cambridge, United Kingdom: Cambridge
University Press.
Spoon, J., 2011. The Heterogeneity of Khumbu Sherpa Ecological Knowledge and
Understanding in Sagarmatha (Mount Everest) National Park and Buffer Zone, Nepal. Human
Ecology, 39, p. 657–672.
Spoon, J., 2012. Tourism, Persistence, and Change: Sherpa Spirituality and Place in
Sagarmatha (Mount Everest) National Park and Buffer Zone, Nepal. Journal of Ecological
Anthropology, 15/1, pp. 41-57.
Spoon, J. & Sherpa, L. N., 2008. Beyul Khumbu: the Sherpa and Sagarmatha (Mount Everest)
National Park and Buffer Zone, Nepal. In: J. M. (ed.), ed. Protected Landscapes and Cultural
and Spiritual Values. Volume 2 in the series Values of Protected LandsLandscapes.
Heidelberg: Kasparek Verlag.
Steg, L. & Vlek, C., 2009. Encouraging pro-environmental behaviour: An integrative review
and research agenda. Journal of Environmental Psychology, 29, pp. 309-317.
Stern, P. C., 2000. Toward a Coherent Theory of Environmentally Significant Behavior.
Journal of Social Issues, 3 56, p. 407–424.
Stevens, S., 2003. Tourism and Deforestation in the Mt Everest Region of Nepal. The
Geographical Journal, 156/3, pp. 255-277.
Stevens, S. F., 1993. Claiming the High Ground: Sherpas, Subsistence, and Environmental
Change in the Highest Himalaya. Berkeley: University of California Press.
Strong, M., 1989. Foreword. In: J. Ives & B. Messerli, eds. The Himalayan dilemma:
reconciling development and conservation. New York: United Nations University Press, p. 1.

112

References

Swiss Foundation for Alpine Research, 1999. Elevation of Mount Everest newly defined: 8,850
not 8,848 meters above sea level, Zurich: SFAR Press release.
Talat, A., 2011. Geology of the Himalayan Mountain Range, with special reference to the
western Himalaya. Geologi, 63, pp. 142-147.
Tamang, B., 2011. An Assessment of Ecosystem Services of the Everest Region, Nepal.
Dissertation. Kiel: Christian-Albrechts-Universität Kiel.
Tamang, B., 2011. An Assessment of Ecosystem Services of the Everest Region, Nepal.
Dissertation. Kiel: Christian-Albrechts-Universität Kiel.
Thiebes, B., 2012. Landslide Analysis and Early Warning Systems. Local and Regional Case
Study in the Swabian Alb, Germany. Berlin Heidelberg: Springer.
Thompson, S., Benn, D., Dennis, K. & Luckman, A., 2012. A rapidly growing moraine-dammed
glacial lake on Ngozumpa Glacier, Nepal. Geomorphology, 145-146, pp. 1-11.
Timlett, R. & Williams, I. D., 2011. The ISB model (infrastructure, service, behaviour): A tool
for waste practioniers. Waste Management, 31, pp. 1381-1392.
UNDP,

2012.

Available

Human
at:

Development

Statistics.

[Online]

http://hdrstats.undp.org/en/countries/profiles/NPL.html

[Accessed 14. 9. 2013].
UNESCO World Heritage Centre, 2007. Case Studies on Climate Change and World Heritage.
Sagarmatha National Park (Nepal), Paris: United Nations Foundation.
United
Available

Nations,

E.,

2000.

at:

Environment

Statistics:

Solid

Waste.

[Online]

http://www.unescap.org/stat/envstat/stwes-2waste.02.pdf

[Accessed 23. 08. 2013].
US Agency for International Development, (., 2009. Healthcare waste: Generation, handling,
treatment
Available

and
at:

disposal.

[Online]

http://www.encapafrica.org/EGSSAA/medwaste.pdf

[Accessed 15. 09. 2013].
Vuichard, D., 1986. Geological and Petrographical Invastigations for the Mountain Hazards
Mapping Project, Khumbu Himal, Nepal. Mountain Research and Development, 6 /1, pp. 4152.
Vuichard, D. & Zimmermann, M., 1987. The 1985 Catastrophic Drainage of a MoraineDammed Lake, Khumbu Himal, Nepal: Cause and Consequences. Mountain Research and
Development, 7/2, pp. 91-110.

References

113

Walker, J. T. & Maddan, S., 2009. Statistics in Criminology and Criminal Justice: Analysis and
Interpretation. s.l.:Jones & Bartlett Learning.
Watanabe, T., Ives, J. D. & Hammond, J. E., 1994. Rapid Grwoth of a Glacial Lake in Khumbu
Himal, Himalaya: Prospects for a Catastrophic Flood. Mountain Research and Development,
14/4, pp. 329-340.
Weichhart, P., 2003. Physische Geographie und Humangeographie - eine schwierige
Beziehung: Skeptische Anmerkungen zu einer Grundfrage der Geographie und zum
Münchner Projekt einer "Integrativen Umweltwissenschaft"Physische Geographie und
Humangeographie - eine. In: H. Georg, ed. "Integrative Ansätze in der Geographie - Vorbild
oder Trugbild?" Münchner Symposium zur Zukunft der Geographie. Passau: Münchener
Geographische Hefte 85, pp. 17-34.
Weidinger, J., 2011. Stability and Life Span of Landslide Dams in the Himalayas (India, Nepal)
and the Qin Ling Mountains (China). Natural and Artificial Rockslide Dams - Lecture Notes in
Earth Sciences, 133, pp. 243-277.
World Bank, 1998. Nepal - Poverty in Nepal at the Turn of the Twenty-First Century, s.l.:
Poverty Reduction and Economic Management Unit South Asia Region.
World

Bank,

Available

2013.
at:

World

DataBank.

[Online]

http://databank.worldbank.org/data/home.aspx

[Accessed 9 14 2013].
Yoshida, M., Upreti, B. N. & Rai, S. M., 2011. Guidebook for Himalayan Trekkers. Ecotrekking
in the Everest Region, Eastern Nepal. 3 ed. Kathmandu, Nepal: Department of Geology,
Tribhuvan University.
Zelezny, L. C. & Schultz, P. W., 2000. Promoting Environmentalism. Journal of Social Issues, 3
56, p. 365–371.
Zimmermann, M., Bichsel, M. & Kienholz, H., 1986. Mountain Hazards in the Khumbu Himal,
Nepal, with Prototype Map, Scale 1:50.000. Mountain Research and Development, 6/1, pp.
29-40.
Zurbrügg, C., 2002. Solid Waste Management in Developing Countries, Dübendorf:
Department of Water and Sanitation in Developing Countries (SANDEC).
Zurbrügg, C., 2002. Urban Solid Waste Management in Low-Income Countries of Asia. How to
Cope with the Garbage Crisis, Durban: Scientific Committee on Problems of the Environment
(SCOPE).

114

References

Zuser, A., Fellner, J. & Lederer, J., 2011. Managing the solid waste of Sagarmatha National
Park and its Buffer Zone - Final Report, Vienna: Vienna University of Technology.

Appendix

Appendix

Appendix A : Questionnaire
Appendix B : Table of Contents of supplemental CD-ROM
Appendix C : Abstract
Appendix D : Zusammenfassung
Appendix E : Curriculum Vitae

i

ii

Appendix

Appendix A: Questionnaire

Visitors' Perceptions on Waste Management in SNPBZ
Dear visitor,
I am a student from the University of Vienna, Austria and conducting research on the impacts of
tourism and waste management in Sagar atha Natio al Park a d it s Buffer )o e SNPB) , Nepal.
As a pa t of
aste s thesis p oje t, I su e i g isitors to gather information on what they
think about tourism and waste management practiced in the SNPBZ. Please take a few minutes to tell
me what you think about these topics.
Your responses will be completely anonymous and confidential. There are no correct or incorrect
espo ses, as I o l i te ested i ou pe so al poi t of ie . You do ot ha e to a s e a
question you do not want to and you reserve the right to discontinue at any time. This survey will
only take a few minutes to complete. Your i put is er i porta t for
aster s thesis i e plori g
strategies to protect the environment and promote sustainable development in Sagarmatha National
Park.
Thank you for your support!

Ms. Eva Posch

PART I: PURPOSE AND ACTIVITIES IN SNPBZ
1. What is the primary purpose for your visit to Sagarmatha National Park? (Check one only)

 trekking

 research

 mountaineering

 culture

 other

2. How did you make your travel arrangements to Nepal?
 independently

 agency from my home country

3. Are you
travelling...

 alone

 family or friends

 Nepali travel agency

 other

 tour group

 other

3.1. If in tour group, how many tourists are in your tour group including you?
 Yes

3.2. If not in tour group, did you hire a guide?
4. Have you visited Sagarmatha
National Park before?

 Yes

___________________________

 No

 No

4.1. If yes, how many times:

_

5. This is day number ________________ of ________________ (total number of days in SNP).

PART II: WASTE MANAGEMENT IN SNPBZ
7. Have you seen a lot of waste
 Yes
 No
 do t k o
in the National Park?
7.1. If yes,
 along the trails
 in the forest
 in the river bed
where mostly:
 in the villages
 other:____________________________________
7.2. If yes, mainly
what kind of waste:
 glass/ metal

 plastic

 plastic bottles

 human waste

 other:_____________________________

8. Have you seen
official waste pits?

 Yes

 do t k o

 No

 paper

9. Have you seen waste incinerators (= technical apparatus for burning waste at high temperatures)?
 Yes

 No

 do t k o

10. Have you seen illegal dumping sites?

 Yes

 No

 do t k o
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11. What happens mostly to solid waste (=paper, plastic, metal, glass, plastic bottles, textiles)
in SNPBZ in your opinion? (max. 3 answers)
 burned

 thrown in river/ forest etc.

 littered along the trails

 reused

 transported outside by air cargo

 buried
 dumped in waste pits

 incinerated (=burned in an apparatus at high temperatures)
12. Which consequences may wrong solid waste management and littering have?
 degradation of water quality

 soil contamination

 health problems

 harmful effects on animals

 other:______________________________

 air pollution

13. Who is mainly responsible for solid waste management in SNPBZ?
 individuals

 government

 National Park Administration

 porters

 lodge/ shop owners

 SPCC

 other:____________________________

During your visit in SNPBZ, what do you do with...:
14.

15.

16.

...paper / plastic

...plastic bottles

...batteries

(Mark the appropriate box.)

 give to lodge owner / leave in lodge

 take back to Kathmandu

 throw away

 avoid and reuse

 put in waste bin

 other: ______________

 give to lodge owner / leave in lodge

 take back to Kathmandu

 throw away

 avoid and reuse

 put in waste bin

 other: ______________

 give to lodge owner / leave in lodge

 take back to Kathmandu

 throw away

 avoid and reuse

 put in waste bin

 other: ______________

Please look at the following statements and pick your level of agreement. (Mark the appropriate box.)
Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

17. I pick up waste on the trails.











18. I buy things that are produced with as
little package as possible.
19. I have plenty of opportunities to
dispose of solid waste in SNPBZ.
20. I support a higher entrance fee to
improve waste management in SNPBZ.
21. I do not buy bottled water; instead I
look for alternative safe drinking water
(water purification tablets, boiled
water, water filter etc.).









































Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree



















































Statements

Statements: I believe that...
22. ...the overall solid waste management
system is good.
23. ...it s
pe so al espo si ilit to
manage waste properly in SNPBZ.
24. ...incinerating (=burning waste in an
apparatus at high temperatures)
harms the environment in SNPBZ.
25. ...my consumer behaviour is
influencing the waste situation in
SNPBZ.
26. ...waste separation reduces the
amount of waste in dumping sites in
SNPBZ.
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27. ...adequate information to visitors
before and during their visit about
waste management in SNPBZ is
provided.
28. ...Sagarmatha National Park is overall
clean.
29. ...that the SPCC contributes to the
conservation and management of
SNPBZ.
30. I would prefer safe drinking water from
springs instead buying water bottles in
SNPBZ.
31. I will avoid package intensive products
(cans) and prefer local products in
SNPBZ.
32. I support a ban of plastic bottles in
SNPBZ.





























































 Yes

33. Do you believe that solid waste is a problem in SNPBZ?

 No

33.1. If yes, which kind of problem mainly:

 aesthetic / visual

 economical

 Other:_________________

 problem for human health

 human waste

 plastic bottles

 environmental

 plastic

33.2. If yes, which waste is the biggest problem?

 do k o

 paper

 glass and metal

 other:________________

34. Who do you think is producing largest quantities of solid waste? (max. 2)
 shop owners

 lodge owners

 trekkers

 porters

 expedition groups

 other:__________________________

35. Your experience in the National Park is / was...
 very positive

 positive

 acceptable

 bad

 very bad

36. Please evaluate your experience in more detail. Use the following ranking:
1: excellent - 2: good - 3: acceptable - 4: poor - 5: very poor
waste management in lodges

waste management behaviour of guides

waste management along the trails (i.e. bins)

waste management behaviour of porters

drinking water facilities

waste management behaviour of local community

information about waste management

waste management behaviour of tourists

PART III GENERAL INFORMATION
Statements

Strongly
agree

Agree

Neutral

Disagree

Strongly
disagree

37. I prefer paper bags to plastic bags for shopping.











38. I often talk with friends about environmental issues.





















39. When possible I use public transport, walk or ride a
bike in my home country.
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40. Most people I

know

contribute

to

help

the





















42. I recycle waste in my home country.











43. I































environment.
41. I like people to think of me as being environmentally
friendly.

ell i fo

ed a out e i o mental issues.

44. There is need to conserve resources for future
generations.
45. Environmental conservation should be more important.
46. Sex:

male

 female

48. Nationality:
49. Education:

47. Age:

___________ in years

___________________________________________________________________
 Primary school

 Secondary school

 Undergraduate/Bachelor

 High school

 Master/ Post graduate

50. Employment/ activity status:

 Student

 Employed in Private Sector

 PhD/DSc

 Employed in Public Sector

 Homemaker

 Associate degree/Diploma

 Retired

 Own Business
 Other

51. Are you an active member of any environmental, conservation or wildlife organizations?
 Yes

 No

52. Did you like this survey?

If 'Yes' please name___________________________________________
 Yes

 No

Why / why not:

_________________________________

___________________________________________________________________________________________
53. Your suggestions and ideas to improve waste management in SNP:

Thank you very much for your cooperation. Enjoy your trip!
PS: If you wish to receive more information on waste management in Sagarmatha National Park, have a look at the
following sites:
www.tumblr.com/himalaya-research
www.ecohimal.org
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Appendix B: Table of contents of supplemental CD-ROM

Statistical Data (*.sav)

Statistical Analysis Output (*.sav)

Statistical Analysis Results (*.pdf):
B-1: Respondents characteristics: Descripitives
B-2: Respondents characteristics: Cross-tabs and Chi²-Test
B-3: Various question categories: Descriptives
B-4: Various question categories: Cross-tabs and Chi²
B-5: Factor Analysis
B-6: Reliability Analysis
B-7: Constructs: Descriptives
B-8: Constructs: Normality and Q-Q-Plots (Probility Plots)
B-9: T-test
B-10: ANOVA
B-11: Correlation Analysis
B-12: Regression Analysis

Questionnaire (Original Version) (*.pdf)

Mind Map (*.mm)
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Appendix C: Abstract (English)

This thesis explores the relationship between behaviour and the waste issue as a
consequence of the unsustainable tourism development in on of the most popular
Hi ala a sites: the E e est (Sagarmatha) Natio al Pa k i Nepal. The Himalayas of Nepal
attracts people from all over the world and tourism has grown exponentially since the 1950s.
The high influx of tourists generated many positive and negative impacts for the country.
Tourism-induced waste generation is seen as one of the major threats to environmental
sustainability in remote mountainous regions and protected areas in the Himalayas.
As environmental damage is generally rooted in human behaviour and can be managed by
changing relevant behaviour, the waste issue could be reduced if individuals adopt proenvironmental behaviour patterns. Thus, understanding and conceptualizing the social and
ecological context of environmental behaviour is essential to promote sustainable resource
management and to change relevant critical behaviours. The challenge lies in examining,
analyzing, and understanding various factors and processes that determine behaviour. Only
when there is a clear understanding of what factors influence behaviours, solutions to
environmental problems which require behavioural change can be applied through the
successful implementation of policy initiatives.
The study makes several noteworthy contributions to trans-disciplinary environmentbehaviour research in Development Studies and is embedded within the broader arena of
social science. Applied research approaches are particularly desirably in industrially less
advanced countries where a need for sustainable development exists. It sets out (1) to
ide tif tou ists

eha iou s, attitudes, a d k o ledge to a ds solid

aste, solid

aste

management and its possible problems in the Sagarmatha National Park, (2) to determine
fa to s that ha e the g eatest i flue e o tou ists

aste eha iou , a d

to de elop a

explanatory model to predict waste behaviours.
Ajze s Theory of Reasoned Action, Planned Behaviour and “ h a tz s Norm-Activation
Model were utilized to predict waste behaviours in the SNPBZ and to assess the extent to
which certain factors determine waste behaviour. Therefore a quantitative social research
was conducted in Nepal from April to May 2013.
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The findings

a help to ette u de sta d isito s

aste eha iou i

atio al pa ks i

countries of the Global South and consequently to help achieving sustainable and significant
changes. Also, they suggest several courses of action, practical implications, and
recommendations on how to improve waste management. The obtained results regarding
isito s

eha iou f o

the E e est egio

a

e applied to othe pa ts of the Hi ala a

region and represent an example of how the waste management situation in national parks
can be improved by determining factors that influence waste generation behaviour.
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Appendix D: Abstract (Deutsch)

Diese Diplomarbeit beschäftigt sich mit den sozialwissenschaftlichen Aspekten der
Müllproblematik im „Everest (Sagarmatha) Nationalpark in Nepal. Der Nationalpark zählt zu
den beliebtesten Trekkingzielen im Himalaya und dementsprechend groß sind die
Besucherzahlen in der Hauptsaison. Die stetig wachsende Zahl an Touristen führt nicht nur
zu einer positiven Aufwertung der Region, sondern auch zu einer Vielzahl an v.a.
ökologischen Problemen. Eine davon ist die wachsende Müllproblematik, welche vor allem
in sensiblen, abgelegenen Bergregionen große Probleme mit sich bringen kann.
Eine Vielzahl an Umweltprobleme sind in menschlichem Verhalten verankert und könnten
durch eine Änderung des jeweiligen Verhaltens vermieden werden. So ist auch die
Müllentstehung auf das Verhalten der Touristen zurückzuführen und könnte verringert
werden, wenn umweltfreundliche Verhaltensmuster beachtetet werden würden. Um
kritische Verhaltensmuster zu ändern, einen nachhaltigen Umgang mit den Ressourcen zu
schaffen und umweltfreundliche Strategien umzusetzen, ist es von großer Bedeutung den
sozialen Kontext der Müllproblemtik genauer zu untersuchen und zu verstehen.
Die im Rahmen der Diplomarbeit durchgeführte Studie leistet einen wichtigen Beitrag zur
transdisziplinären Mensch-Umwelt Forschung. Die Arbeit umfasst folgende Ziele:
(1) Verhalten, Einstellungen und Wissensstand der Touristen im Bezug auf Müllentsorgung
im Sagarmatha Nationalpark zu identifizieren, (2) Faktoren, welche den größten Einfluss auf
das Verhalten haben zu bestimmen, und (3) ein Erklärungsmodell für die Vorhersage des
Müllverhaltens zu schaffen. Dafür wurden Ajze s Theorie des überlegten und geplanten
Handelns, sowie “ h a tz s Norm-Aktivierungs-Model eingesetzt. Eine Feldforschung in den
Monaten April und Mai sicherte die benötigten quantitativen Daten.
Vor allem in Ländern des Südens spielt die wachsende Ressourcenproblematik eine immer
größere Rolle. Ansätze der angewandten Forschung können einen wichtigen Beitrag leisten
um Mensch-Umwelt-Interaktionen besser zu verstehen und nachhaltige Lösungsansätze zur
Verbesserung der Müllsituation zu unterstützen.
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