
Farmersô perceptions and knowledge of using 

waste and wastewater in two peri-urban areas 

of Kathmandu valley of Nepal 
 

   

 
Kumari Kamala Chand 

University of Bergen 

Master in Philosophy Degree in Geography 

May-2018 

 

 

 

 

 

 

 



Farmersô perceptions and knowledge of using 

waste and wastewater in two peri-urban areas 

of Kathmandu valley of Nepal 
 

 

 

 

 

 

 

 

 

 

 

 

   

 
A thesis submitted for  

MPhil. Degree in Development Geography  

Kumari Kamala Chand 

University of Bergen 

Department of Geography 

May-2018 

 

 

 

 



 

iii  

 

 

ACKNOW LEDGEMENT S 

 

This thesis would not have been possible without the direct and indirect support of different 

people and institutions. My deepest acknowledgement goes to Head of the department, 

Department of Geography, University of Bergen, Peter Andersen, my supervisor for his 

continuous encouragements, guidance and great supervision throughout this thesis work. 

I would like to acknowledge to all the informants/peri-urban farmers of both study sites, 

mainly Shyam Koju, Tirtha Maharjan, Hem Bahadur Rai for their kind and valuable support 

during the fieldwork. I am thankful to the Municipal officials of Kirtipur municipality and 

Madhyapur Thimi municipality for their assistance to get municipal information and record, 

also to sister, Tara Khadka and her family for providing me an accommodation in 

Kathmandu during the fieldwork.  

I am grateful to Professor Tor Halfdan Aase, other university teachers, seniors from Nepal 

Madan Suwal, Yograj Goutam and Dilli Prasad Poudel for their knowledge, inspiration, and 

motivation to my work. Thanks go to all administrative staffs for their valuable supports and 

class friends for sharing joys during the study period.  

My parents, brother, sisters and my husband Binod Adhikari deserve sincere gratitude for 

their love, care, encouragement, and support that reinforced me to make this endeavor. I am 

thankful to the Norwegian State Education Loan Fund (Lånekassen) for the financial support 

for whole program and Faculty of Social Science of the University of Bergen for the support 

for my fieldwork.  

I wish to thank direct and indirect helps that I got during the whole thesis work. 

 

Bergen, May 2018 

Kumari Kamala Chand 

 

 



 

iv 

 

 

THIS THESIS IS DEDICATED  

TO MY PARENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

v 

 

Abstract 

Using waste and wastewater in urban and peri-urban agriculture and its related concerns in 

developing countries have become the burning issues in academic and non-academic 

spheres. It is often argued that reuse of waste and wastewater through agriculture is a viable 

alternative to support small-scale urban and peri-urban farmers, to sustain the urban food 

system and to maintain the urban environment. However, researches and studies in 

developing countries have confirmed that the unsafe and unregulated reuse poses several 

public health and environmental risks. In this context, exploration of farmersô knowledge 

and perceptions might be an important contribution in the wisdom of knowledge and in the 

field of research. This study is an attempt to explore farmersô perceived benefits and 

perceived risks of using waste and wastewater in peri-urban area of Kathmandu valley. The 

study also tries to establish an association between discourses of waste and wastewater use 

and the farmersô practices at the local level.   

The empirical data for this study was collected from two months of fieldwork in 2016 in two 

peri-urban sites (site-A and site-B) using semi-structured questionnaires surveys (N=50, 25 

in each site, interviews (n=30, 15 in each) and supplemented by observation and participant 

observation. The theoretical framework has been designed combining FAOôs concept of 

peri-urban agriculture, typology of waste and wastewater use given by Van der Hoek (2004), 

some discourses of waste and wastewater use documented in multiple literatures and WHOôs 

multi-barrier approach. The result from analysis shows the wastewater is being used in 

farming in both peri-urban sites; however, use of wastewater for irrigation purpose is 

common in the site óBô where the direct pattern of wastewater use (from polluted river water 

and open sewage) has been found. Farmers of site óAô are using water from deep boreholes 

that are locally considered as clean water to irrigate crops, but the vegetable brokers are 

washing vegetable in polluted river water in this site. Farmers are also using organic waste to 

fertilize the crops and waste food to feed their livestock (mainly pigs and ducks). 

Relating farmers choice of wastewater use with the closed loop discourse, it is concluded 

that the current use of wastewater in agriculture is found to be a response to clean water 

scarcity not for the nutrient value whereas farmers have a strong awareness and knowledge 

of agronomic and economic values of organic waste and food waste. Concerning perceived 

risks, itching and skin infection, odd smell and mosquito nuisance were responded as 

common farmersô health-related problems but the higher frequency has been found in site 

óBô. Concerning to public health risks, the higher risk might be posed by washing vegetable 

in contaminated river water but the local chain of food (from farm to fork) can also generate 

several public health risks. Thus, enhancing farmersô capacity to low-cost and safe ways of 

handling waste and wastewater and adoption of the multi-barrier approach that prevents 

health risks in every step of a food chain, need to go hand in hand.  

 



 

vi 

 

TABLE OF CONTENT  

 
 CHAPTER 1: INTRODUCTION .................................................................................... 1 

 The context ................................................................................................................ 1 

 Challenges and issues of using wastewater and waste in peri-urban farming in 

Kathmandu valley ................................................................................................................. 2 

 Empirical review: a global level ................................................................................ 2 

 Empirical review: local level ..................................................................................... 4 

 The objective of the study .......................................................................................... 5 

 Structure of thesis ...................................................................................................... 6 

 CHAPTER 2: THE STUDY AREA ................................................................................. 7 

 Kathmandu valley: a short history ............................................................................. 7 

 Physical characteristics .............................................................................................. 7 

 Urban expansion and its challenges ........................................................................... 8 

 Agriculture: contextualizing the peri-urban agriculture ............................................ 9 

 Waste and wastewater .............................................................................................. 10 

 Site óAô: Socio-economic-geographic overview ..................................................... 11 

 Site óBô: Socio-economic- geographic overview ..................................................... 12 

 CHAPTER 3: THEORIES AND CONCEPTS .............................................................. 15 

 The conceptual multiplicity of urban and/or peri-urban agriculture ....................... 15 

 The north-south divide in purpose and characteristics of urban and/or peri-urban 

agriculture ........................................................................................................................... 16 

 Concepts of waste and wastewater .......................................................................... 17 

 The cultural and local perspective of wastewater .................................................... 18 

 Typology of waste and wastewater use in peri-urban agriculture ........................... 19 

 The discourses on waste and wastewater use .......................................................... 20 

 The closed-loop discourses .............................................................................. 21 



 

vii  

 

 Public health (risk) discourse ........................................................................... 23 

 Multi -barrier approach ............................................................................................. 25 

 Analytical basis for the thesis .................................................................................. 26 

 CHAPTER 4: METHODOLOGY .................................................................................. 27 

 Mixed method and triangulation as a methodological approach ............................. 27 

 Entering the field: some issues of informant consent .............................................. 28 

 My status and role in the field ................................................................................. 29 

 Sampling Methods ................................................................................................... 30 

 Methods ................................................................................................................... 31 

 Questionnaire survey ........................................................................................ 31 

 Interviews ......................................................................................................... 32 

 Observation ...................................................................................................... 33 

 Participant Observation .................................................................................... 34 

 Ethical Issues in Research ....................................................................................... 35 

 Reliability and Validity ............................................................................................ 36 

 Data analysis ............................................................................................................ 38 

5 CHAPTER 5: PERI-URBAN AGRICULTURE, WASTE, AND WASTEWATER .... 39 

 A general overview of peri-urban agriculture ......................................................... 39 

 Nature and typology of waste and wastewater: Analysis of existing situation ....... 43 

 Nature of waste and wastewater of site óAô: ............................................................ 45 

 Use of waste and wastewater in peri-urban agriculture of site óAô: ........................ 46 

 Nature of waste and wastewater in site óBô: ............................................................ 48 

 Use of waste and wastewater in peri-urban agriculture of site óBô: ........................ 49 

 Summary .................................................................................................................. 50 

6 CHAPTER 6: FARMERSô PERCEPTIONS AND KNOWLEDGE ON WASTE AND 

WASTEWATER USAGES IN PERI-URBAN AGRICULTURE ........................................ 52 

 Introduction .............................................................................................................. 52 



 

viii  

 

 Motives (reported by farmers) of using wastewater and waste in crops ................. 52 

 Motives (reported by farmers) of using waste food to feed the animal ................... 54 

 Farmersô views Vs scientific views in wastewater/water quality ............................ 54 

 Perceived benefits of using wastewater ................................................................... 56 

 Perceived benefits of using crop residue, weed, and household organic waste ...... 57 

 Benefits of using food waste as animal feed ........................................................... 59 

 Risk perceptions of using waste and wastewater ..................................................... 60 

 Summary .................................................................................................................. 64 

 CHAPTER 7: FARMERS PRACTICES AND DISCOURSES OF WASTE AND 

WASTEWATER USE ........................................................................................................... 66 

 Introduction .............................................................................................................. 66 

 Farmers practices and the closed loop discourse ..................................................... 66 

 Farmers practice and public health risk discourse ................................................... 68 

 Local food production chain and farmers role in food safety (Farm to Fork) ......... 70 

 Summary .................................................................................................................. 72 

 CHAPTER 8: CONCLUSIONS ..................................................................................... 73 

 Conclusions.............................................................................................................. 73 

 Recommendations to policymakers ......................................................................... 75 

 REFERENCES ............................................................................................................... 77 

 APPENDIX I: ACRONYMS AND ABBREVIATIONS .............................................. 84 

 APPENDIX II: GLOSSARY ......................................................................................... 85 

 APPENDIX III ............................................................................................................... 86 

 APPENDIX IV INTERVIEW GUIDE .......................................................................... 89 

 

LIST OF FIGURES 

Figure 2.1 Population growth of Kathmandu valley ................................................................ 9 

Figure 2.2 People employed by different sectors in Madhyapur Thimi ................................. 12 

file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067218


 

ix 

 

Figure 3.1 Types of waste and wastewater defined Van der Hoek (2004) and adjusted for the 

study ....................................................................................................................................... 17 

Figure 3.2 Pattern of waste and wastewater use in peri-urban agriculture based on Van der 

hoek et.al 2003 ....................................................................................................................... 19 

Figure 3.3 Multi-barrier approach to reduce health risks to farmers and consumers ............. 25 

Figure 5.1Composition of wastewater in Madhyapur Thimi ................................................. 45 

Figure 6.1 Farmers' view about quality of wastewater ........................................................... 56 

Figure 6.2 Farmers' agreement on wastewater as a source of irrigation ................................ 57 

Figure 7.1 Local food chain ................................................................................................... 70 

 

LIST OF TAB LES 

Table 3.1 Major human health risks from irrigating vegetables with wastewater ................. 24 

Table 5.1 Different sub-sectors of peri-urban farming ........................................................... 41 

Table 5.2 Socio-demographic attributes of peri-urban farmers ............................................. 42 

Table 6.1 Frequently faced problems related to farmersô health ............................................ 62 

Table 6.2 Perceived negative impact to their crops and local environment due to wastewater 

use ........................................................................................................................................... 63 

 LIST OF PICTURES 

Picture 4.1Questionnaire survey with an informant (left) in Manohara, (right) in Kirtipur .. 32 

Picture 4.2 Interview with informants in Kirtipur .................................................................. 33 

Picture 4.3 Observation of the field area (left) Kirtipur and (right) Manohara ...................... 34 

Picture 4.4 Participant observation in the study area (Manohara) ......................................... 35 

Picture 5.1 Tunnel-based tomato cultivation site óBô ............................................................. 40 

Picture 5.2 Varieties of leafy vegetables in site óAô ............................................................... 41 

Picture 5.3 Evidences of washing vegetables in Manohara river water ................................. 47 

Picture 5.4 Waste food cooking and feeding to the pigs and ducks in site óAô ...................... 48 

Picture 5.5 Pipe network on the surface for drip irrigation .................................................... 50 

Picture 6.1 Making on-farm compost from crop residues and weed grasses ......................... 58 

Picture 6.2 Waste feed to adult ducks and duckling feed for baby ducks .............................. 60 

LIST of MAPS 

Map 2:1Google Earth image of Site 'A' ................................................................................. 11 

Map 2:2 Google Earth image of Site 'B' ................................................................................. 13 

Map 2:3 The study area map .................................................................................................. 14 

file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067219
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067219
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067220
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067220
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067221
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067222
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067223
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067225
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067231
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067232
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067233
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067234
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067235
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067236
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067237
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067238
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067239
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067240
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067241
file:///G:/Masters%20Project/Kamala%20thesis/First%20draft/Revisited%2005.10.2017/Final%20preparation/File%20for%20submission/Full%20thesis%20file%20final_edited.docx%23_Toc514067244


 

x 

 

 



 INTRODUCTION 

1 

 

1 CHAPTER 1: INTRODUCTION  

 The context 

Over half of the global population resides in the city area (Un-Habitat, 2016) and nearly 15 

to 20 percent of food for the city people is produced in and around the cities of the world 

(Corbould, 2013). Use of wastewater, waste or/and excreta to produce food in the city area is 

a global practice which has a long tradition in many countries (Scott et al., 2004). Several 

farmers around the cities area of developing countries have to depend on wastewater to 

irrigate the citiesô food, fodder, and green spaces for their livelihood. The causes and drivers 

of using wastewater and waste in urban and peri-urban agriculture have been differently 

explained. One way of explanation is that it is due to increasing demand for fresh water and 

lack of reliable sources of water for irrigation in the urban area of developing countries 

(Raschid-Sally and Jayakody, 2009). Rapidly growing population in the city area of 

developing countries have caused multiple problems and has created uncontrollable 

pressures on municipal facility management including urban food and water supply. This 

situation might be one of driving factors of wastewater and waste use in urban and peri-

urban agriculture.  

In recent years, academic and non-academic researchers have given a great attention 

regarding this practice and its related issues (Scott et al., 2004, Keraita and Drechsel, 2004, 

Qadir and Scott, 2010, Lazarova and Bahri, 2005) and they have divergent interpretations 

about the issues. Some consider that it is an important and viable farming input; for instance, 

(Smit and Nasr, 1992) appreciated waste and wastewater as a great benefit for urban and 

peri-urban agriculture. While others raised the issues of human health and environmental 

risk of using it (WHO, 2006a, FAO, 2012b). One of the greatest challenges created by this 

practice is to produce safe and hygienic food in which farm workers and farmersô role is very 

important (Qadir et al., 2010). In this situation, it is important to explore farmersô knowledge 

and perceptions about both benefits and risks of using it. Farmersô knowledge and perception 

are important in the discourse of waste and wastewater use. This research is an effort to 

accumulate the understandings and knowledge about benefits and risks of using different 

forms of waste and wastewater in peri-urban farming in Kathmandu valley of Nepal from the 

farmerôs perspective.   
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 Challenges and issues of using wastewater and waste in peri-urban farming 

in Kathmandu valley 

The proportion of urban population in Nepal is still low and the country is positioned as one 

of the least urbanized countries in the world but it is also recorded as one of the fastest 

urbanizing countries (UN-DESA, 2015). The rapid growth of urban population in Nepal is 

largely concentrated in few cities; such as Biratnagar, Pokhara and mainly in Kathmandu 

Valley (CBS, 2011). Due to this, the production of municipal waste (solid waste and 

wastewater) is increasing that causes several negative consequences on both human and 

environmental health (Pokhrel and Viraraghavan, 2005). The concentration of small and 

some of the large industries and commercial sectors are also located in or around the city 

area which produces a significant amount of waste and wastewater (UNEP, 2001). The 

problem of excessive release of industrial waste, other waste, and polluted water might be a 

consequence of poor urban planning and management mechanisms. Most of the city sewage 

(domestic and industrial) either mixed into the natural streams and rivers or have been left 

unmanaged. 

People have been doing agricultural activities in and around the core city of Kathmandu but 

the increasing demand of water supply and growing pollution in available water resources 

(rivers) hits hard on this sector. Due to the lack of fresh water and treatment facility of 

wastewater, farmers are utilizing unsafely deteriorated and diluted wastewater for irrigation 

in urban and peri-urban agriculture (Rutkowski et al., 2007). In addition to wastewater, 

farmers are using food waste to feed animals and agricultural residuals are used as 

alternative fertilizer for crops. These all practices can have both positive and negative 

consequences to the human and environment health so that there is a need for research and 

developmental intervention that could reduce the risks and increase the benefits. 

 Empirical review: a global level 

Different empirical studies have documented the issues about risks and benefits of using 

waste and wastewater in urban and peri-urban agriculture around the world. For example, 

Smit and Nasr (1992) estimated that one-tenth or more of the worldôs population consumes 

foods produced through wastewater irrigation. Wastewater and excreta are also used in urban 

agriculture. A high proportion of the fresh vegetables sold in many cities, particularly in 

developing countries are grown in urban and peri-urban areas. For example, in Dakar, 
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Senegal, more than 60% of the vegetables consumed in the city are grown in urban areas 

using a mixture of groundwater and untreated wastewater (Scott et al., 2004). In 

Haroonabad, Pakistan, the economic value of using wastewater is significant. Farmers who 

use wastewater earned $US 300ï600 more per year than the canal water user because the 

supply of wastewater was regular throughout the year whereas canal water users had limited 

for water supply due to the scheduled system of irrigation. Wastewater user farmers were 

also able to save the input cost which needs for chemical fertilizer, manure and irrigation 

services. However, the health risk such as hookworm infection among the wastewater user 

farmers was higher than the non-user farmers (Van der Hoek et al., 2002). The national 

assessment on wastewater use in Vietnam reveals that more than one-third percent of the 

total domestic wastewater in large cities and about half percent in small cities is mixed in the 

sewer system. Some sewer systems are covered whereas some are open and unplanned 

which are directly discharged into the river (Van der Hoek, 2004). Nearly half a million 

people have been assessed as wastewater user for agriculture and aquaculture from those 

open sewerage. (Raschid-Sally et al., 2004). However, this assessment lacks the systematic 

evaluation of environmental and health impact of using wastewater.  

In most of the cities of developing countries, the sanitation and sewage management is 

poorly developed. It effects on peopleôs livelihood and their livelihood activities thereby 

they face several health problems. The use of waste and wastewater in urban and peri-urban 

farming is linked to the sanitation and sewage management. A study from Ghana shows that 

several farmers in the urban and peri-urban area use wastewater for irrigation because of 

poor urban sanitation infrastructure and lack of wastewater treatment facilities. Thus, 

farmers affected more from high contamination levels in wastewater; for instance, pathogens 

(Keraita and Drechsel, 2004). Farmers who use wastewater also frequently charged by the 

legal municipal authorities as wastewater use in this area is illegal. However, the individual 

and aggregate benefits of using wastewater are noteworthy. In Kumasi, Ghana, open-space 

vegetables farmers can earn two to four times more than farmers who grow maize and 

cassava (Danso et al., 2002). This is achieved because of year-round reliable and free water 

supply for the intensive farming.  

The other urban organic waste, particularly use of human excreta (including faeces and 

urine) on urban and peri-urban farming is considered as an ancient practice. However, the 

views of these practices are not same. As animal manure, human excreta are beneficial for 

soil fertility, as it helps to raise the organic matters and nutrients on the soil.  Thus, this view 
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says this is an organic way of farming. However, excreta carries many pathogenic 

microorganisms, such as bacteria, protozoa, and helminths (Timmer and Visker, 1998). 

Thus, its usefulness is questioned. But the benefits and risks of using human excreta on 

urban and peri-urban farming determined by several factors including socio-cultural taboos 

and consents (Ibid).  

The study of faecal sludge use in peri-urban agriculture in two municipalities of Northern 

Ghana reveals that the worm and hot savanna climate make sludge easy to use as it can be 

dried. In addition, due to high solar radiation, the health risks of contaminated 

microorganisms were expected to be less. Nonetheless, some 24 percent of the farmer had 

experienced the health problem such as itching feet and foot rot (Cofie et al., 2005). The foul 

smell while using it was identified as a main problem to the farmer. It suggests that 

awareness and the proper and hygiene handling practices need to be given to the user. 

 Empirical review: local level 

Various scholars have studied peri-urban farming practices in Kathmandu valley (Sapkota, 

2003, Sapkota, 2009, Rana et al., 2015, Bhatta and Doppler, 2016) however; they primarily 

focused on farming system, its changes, livelihood, and sustainability. None of these 

scholars has studied the issues of waste and wastewater use. For example, the study of 

Bhatta and Doppler (2016) assessed the organic farming practices and sustainability in a 

peri-urban area of Kathmandu valley. The study found that, although there is an increasing 

trend of organic farming practices, the problems of higher price and lack of certification of 

organically produced products are the main issues. The study suggested that governmental, 

non-governmental and communities should be collectively engaged to manage such issues. 

The literature-based study of Rana et al. (2015) identified the multi-functional potentials of 

peri-urban agriculture for sustainable and reliable local food access in the Kathmandu valley.   

Due to increased inflow of human inhabitants in Kathmandu, the peri-urban farming land is 

being continuously converted into urban settlements (Haack and Rafter, 2006). This 

unplanned urban expansion releases more waste and wastewater. According to an estimation 

of UNEP, about 29% of the total solid waste and wastewater in Nepal is generated in the 

Kathmandu valley alone. This includes non-compostable hazardous waste such as medical 

waste, battery waste, pesticides and industrial waste (UNEP, 2001). Only a few 

municipalities are composting a small percentage of their compostable waste (Mishra and 

Kayastha, 1998). Most of the rivers in the Kathmandu valley, including the Dhobi, 
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Bisnumati and Bagmati Rivers, are polluted with municipal waste and wastewater (Regmi et 

al., 2014). Because of the poor sewage system, most of the domestic, industrial and other 

waste and wastewater are being discharged into the river or dumped on to the riverside. 

Therefore, the river water is polluted and is contaminated by the harmful chemicals (Karn 

and Harada, 2001).  

Except few, most of the peri-urban farmers (who have been relying on river water to irrigate 

their crops) have now only the option to use that polluted river water. Farmers also use 

organic waste to fertilize the crops and food waste to feed their livestock. In this situation, 

there is a pressing need for research to understand the positive and negative aspects of waste 

and wastewater use. Until the date, limited research has been conducted concerning such 

issues in Kathmandu valley. For instance, Rutkowski et al. (2007) studied the existing 

wastewater treatment facility and practices of wastewater use in two peri-urban farming 

areas of Kathmandu valley. The study found that there is no any proper mechanism of 

wastewater treatment and the peri-farmers are essentially depending on wastewater for the 

irrigation. As all the rivers such as Bagmati, Bisnumati, Dhobi, Manohara carry municipal 

wastewater, farmers located near to these areas use that polluted river water for irrigation. 

The pattern of using wastewater is different in two different places of the valley. But this 

study has not considered the farmersô practice of using organic waste and use of food waste 

as animal feed that is one of the important aspect peri-urban farming in Kathmandu valley. 

My present thesis also covers the issues related to the use of organic waste and food waste as 

farm inputs not only the wastewater. Fundamentally, the present thesis seeks farmersô 

perceived risks as well as benefits of using waste (mainly organic waste and food waste) and 

wastewater in peri-urban farming practices.  

 The objective of the study 

The main objective of the research is to assess the farmersô perceptions and knowledge of 

using waste and wastewater in a broad range of peri-urban farming activities in Kathmandu 

valley.         

 To fulfill this objective subsidiary question have been raised.   

× What is the existing situation of waste and wastewater uses in peri-urban farming? 

× How farmers perceive the benefits as well as risks of using waste and wastewater? 

× What factors explain the farmersô practices of using waste and wastewater? 
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 Structure of thesis 

The thesis is structured into seven chapters. Chapter two provides information about two 

study sites. Chapter three highlights the theory and concepts of related to the research theme. 

Particularly, conceptual clarification of urban and peri-urban agriculture, waste and 

wastewater, discourses about waste and wastewater use. Chapter four deals about the 

methodology and methodological processes of fieldwork, challenges, positionality and 

interaction with the local people, issue of validity and reliability. The chapter five, six and 

seven comprise the analysis of the empirical evidences. Each of these three chapter include 

the summary. The chapter five explains the existing situation of peri-urban farming. This 

chapter also shows the current pattern of waste and wastewater use. The chapter six 

discusses about the farmersô perception about waste and wastewater use. Discussion will be 

based on analyzing farmerôs responses and storylines. Chapter seven focuses on discussion 

about the real practice of waste and wastewater use in relation to the discourses on it. The 

final chapter include the concluding remark of the thesis. 
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2 CHAPTER 2: THE STUDY AREA  

 Kathmandu valley: a short history 

Kathmandu valley is historically, culturally and politically a significant place. According to 

a legend, the valley was a lake and historically it was known as óNepalô (Bell, 2014). In the 

early times, Gopalas and Mahispalas, the pastoral dynasties ruled the valley (The World 

Bank, 2001). After that, the Malla and Shah Dynasties came, during that time Nepal was 

divided in several nation-states called Baise Rajya (22 states) and Choubise Rajya (24 

states). Several cultural monuments and arts built during the Malla dynasty (Whelpton, 

2005) which still exists. Shah dynasty (particularly of the Gorkhali King Prithivinarayan 

Shah) merged such small nation-states. After the unification of such small nation-state, 

Kathmandu has become the capital city of the greater Nepal and the ruling powers were 

centralized on it (Shrestha, 1999). The city grew more rapidly and become a populated and 

urbanized city in the present day. 

 Newars are considered as Kathmanduôs indigenous inhabitants and still, the valley is a hub 

of Newari customs, architectures, rituals, traditions, cultures, and arts. One of the traditional 

styles of architecture, the ópagodaô (many-tiered) can be seen in different temples and 

buildings that are widely recognized in the world (Gurung, 1980). Newars speak 

ñNepalbhasaò which is a Tibeto-Burman language promoted by Mallas. Religiously, Newars 

follow Hinduism and Buddhism separately (Shrestha, 1999). Several cultural and religious 

monuments such as, Darbar squares, Swoyambhu, Pashupatinath etc. that have already been 

registered in UNESCO's world heritage lists. The valley was also an ancient trading center. 

The Nepalese and Indian traders conducted the trade between Nepal, Tibet (Lhasa) and 

India. The valley was rich in an agricultural land so that it is also known as the historical 

center of agriculture (Ibid).  

 Physical characteristics 

The Kathmandu valley covers 684 km2  area and the urban centers occupy only 14% of the 

land (Thapa and Murayama, 2010). Geographically, the valley is located between the 

latitudes 27Ü 38ô 32ò and 27Ü 45ô 70ò North and longitudes 85Ü 16.5ô 5ò and 85Ü 22ô 32ò East 

and is located at a mean elevation of about 1,300 meters (4,265 feet) above sea level (Thapa 

et al., 2008). It is filled by thick lacustrine (lake sediment) and fluvial deposits (deposited by 

rivers) and is more than 550m thick. The valleyôs sedimentary basin was formed in the early 
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Pliocene (Yoshida and Igarashi, 1984) and from the Late Pleistocene to Holocene 

(1,000,000-10,000) age (Yoshida and Gautam, 1988). Valley encloses the entire area of 

Bhaktapur district, 85% of Kathmandu district and 50% of the Lalitpur district. It is bowl-

shaped lies in the middle of the Lesser Himalayas and bounded by the Phulchowki and 

Chandragiri hills in the south and Shivapuri hills in the north. There are two landform units: 

the alluvial plains along the rivers, and the elevated river terraces, locally called ótarsô. The 

valley is drained by the Bagmati river and its tributaries system (Thapa and Murayama, 

2010).  

It has three climatic zones: sub-tropical, temperate, and cool-temperate climatic zones that 

have four distinct seasons: pre-monsoon, monsoon, post-monsoon, and winter. The 

minimum and maximum temperatures of the valley is measured -3° C and 35.6° C, 

respectively (ICIMOD, 2007; UNEP, 2007 cited in Dixit et al., 2014). More than 90 percent 

of the valleyôs total rainfall occurs during the four months of the monsoon which begins 

from mid of June. The amount of rainfall varies but on an average, the valley receives 1600 

mm of rainfall annually. Differences in elevation create orographic effects which cause 

spatial variations in rainfall: the valley floor receives about 1400 mm; the adjoining hills, 

more than 2 000 mm (Ibid). 

 Urban expansion and its challenges  

Kathmandu valley includes Kathmandu Metropolitan, Lalitpur and Bhaktapur sub-

metropolitans and other municipalities1. It is one of the most populated areas of Nepal. As 

the capital city, a vast majority of the urban population is concentrated in this place. People 

form the other part of countries are continuously moving into the valley area to find the 

opportunities. According to the population census of 2011 of Nepal, about 29 percent 

(1311307.8) of the total urban population of Nepal (i.e. 4,523,820) live in the Kathmandu 

valley (Bakrania, 2015, CBS, 2011). In terms of area cover, it occupies only about 0.5% of 

the total land area of Nepal (CBS, 2011). Size of the population is growing at the rate of four 

percent per year, that is one of the fastest-growing metropolitan areas in South Asia, and the 

                                                 
1 In Nepal, according to the Local Self Government Act, 1999 (LSGA), the urban centers are 

categorized into metropolitan, sub-metropolitan and municipalities. These are primarily based on the 

number of population, the availability of infrastructure and total revenue collected. Since the 

implication of act, the declaration of more urban center has been happened. So the number of sub-

metropolitan and municipalities have been added.  



 THE STUDY AREA 

9 

 

first region in Nepal to face the unprecedented challenges of rapid urbanization and 

modernization at a metropolitan scale (The World Bank, 2013). 

The fig. 2.1 depicts how urban expansion has happened during last 50/60 years in the valley. 

During the first census (i.e. 1952/1954) of Nepal, the population size of Kathmandu valley 

was just around 0.20 million but the population has skyrocketed after the 1990s and during 

2011 census the valley population size has crossed one million. One of the main driving 

forces behind rapid urban growth in the Kathmandu valley is centralization. As power, 

wealth, and services have been historically concentrated, it has attracted people from all over 

the country. In addition, it has become one of the most urbanized regions in Nepal. 

Immigrants have greatly increased in the valley during the decade of 1990-2000 from other 

areas as a consequences of security risks created by Maoists insurgents (Haack and Rafter, 

2006). Most of the urban growth has occurred without effective planning causing serious 

problems including environmental pollution, rising unemployment, inadequate infrastructure 

facilities and conflicting land use demands.  

 

Figure 2.1 Population growth of Kathmandu valley 

(CBS, 2011, Haack and Rafter, 2006) 

 Agriculture: contextualizing the peri-urban agriculture  

Historically, the land of Kathmandu valley is considered as one the most productive 

agricultural region of Nepal (Haack and Rafter, 2006). Most of the local people grew 

different types of crops as well as keep livestock. There was good irrigation facility through 

the traditional canals, which was known as rajkulo. These canals were used for irrigation of 
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land as well as to fill the water ponds around the valley  (Shrestha, 1999). The caste group of 

Newars was known as Jyapu, which locally refers as hardworking farmers in the valley. 

They used to produce enough grains and vegetables for the valley people before the 

population increased (Dixit et al., 2014). Their traditional way of food production was more 

organic as they preserved seeds themselves, used local fertilizer (compost and human 

excrement) (Ibid:27).  

After 1980s/90s, the socio-economic context of Kathmandu valley has largely changed. Due 

to the rapid and unplanned expansion of urban settlements, the agricultural land has 

gradually been converted to the buildup area (Haack and Rafter, 2006). Thus, agricultural 

land has become limited and agricultural practices have decreased. Land use change is not 

only a cause of decreasing agriculture sector. It is also because of decreasing interest in 

agricultural activities of a new generation and increasing land fragmentation (Dixit et al., 

2014). Although the agricultural practice has been reduced, the demand for food in urban 

and peri-urban areas of Kathmandu valley has increased. Because of increasing food demand 

agricultural production system has become more commercialized and intensified. Together 

with commercialization, many issues have emerged. For instance, overuse of pesticides, 

chemical fertilizer and other chemicals have directly affected to the food quality and created 

several threats to both human and environment (Pokhrel and Pant, 2008). It is also argued 

that the food has become unsafe due to pollution and unsafe use of river water which has 

been polluted and mixed with several harmful metals and chemicals (Rutkowski et al., 

2007). 

 Waste and wastewater  

In Kathmandu valley only 15 percent of the total people have access to managed sewerage 

facility, few people have built a septic tank and most of the domestic sewage is directly 

discharged into the rivers such as Bagmati River and its tributaries: Manohara, Hanumante, 

Godavari, Kodku, Dhobi Khola, Tukucha, Bisnumati, Balkhu, and Nakhu. (Rana et al., 

2007). The industrial and agro-chemicals are mixed into the river water. The recent 

increment of industrial and commercial activities, as well as changing pattern of peopleôs 

consumption, have caused a drastic rise in a municipal waste generation in the Kathmandu 

valley.  In these ways, the natural bodies of water are being severely polluted that has 

affected the peri-urban farmers around the city.  
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Municipal waste comprises several organic and inorganic matters, which produced 

domestically, industrially and commercially. Many formal and informal efforts to manage 

urban waste and wastewater have been made and are continuously going on. Organizations 

such as Nepal Water Supply and Sanitation Cooperation (NWSC), Municipalities 

Department of Water supply and Sewerage (DWSS), local communities have been involving 

in managing the wastewater (Ibid:78). Practices of making compost in the household such as 

ñVermicompostingò have been promoted by different NGOs (Ibid:80). Nevertheless, due to 

weak governmental mechanisms and unstable political conditions, the wastewater 

management has not been effective and the problem of pollution remains unchanged.  

 Site óAô: Socio-economic-geographic overview 

 Fieldwork was conducted in two different sites of Kathmandu valley. One site is located in 

Madhyapur Thimi Municipality, which is drained by Manohara River (see in google earth 

image). This municipality consists of 17 wards and about 83,036 people are the total 

population (CBS, 2011). According to Aabadhik Nagar Parshochitra 2070 (Municipality 

profile-2013), the total area coverage of municipality is 1147.26 hectare. Most of the land is 

flat and fertile. Several vegetable farms are located in this area, mainly in Madhyapur Thimi 

(Manohara, Nagadesh, and Bode), Hanumanghat, Sipadol, Tathali, and Gundu. Vegetable 

cultivation is  

 

 

 

 

 

 

 

 

 

 

 

 

Map 2:1 Google Earth image of Site 'A' 
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Until 2012, about 62 percent of the total land was covered by the agricultural land but since 

then different land integrations and town planning projects have been designed and 

implemented by both private and government sectors (Ibid:15). For instance, Sintitar land 

integration, Kamerotar Land integration, Manohara Phanta, Dibyswari Land integration 

projects have already started to work aiming to manage the unplanned expansion of urban 

settlement. However, the land use policies and its implementation has suffered from political 

and institutional failure. Several agricultural policies including a recent Agricultural 

perspective plan (APP-1995-2015) have been failed to conserve the fertile land and other 

agricultural issues (FAO, 2010). According to the municipal record of 2001, about 40 

percent of the total employed population were engaged in agricultural activities. In addition, 

many employees involved in pottery, which is the traditional occupation. But these 

occupations have gradually been decreasing in this area primarily due to urban expansion 

(Thimi, 2013). 

 Site óBô: Socio-economic- geographic overview 

Another fieldwork site i.e. site óBô is located in Kirtipur Municipality of the Kathmandu 

valley which is an old settlement situated at 270 38ô to 270  42ô N to 850 14ô to 850 18ô E in 

the southwest part of the valley (Shrestha et al., 2003). It is located about five kilometers 

away from the city center of Kathmandu bordering by Lalitpur Sub-metropolitan to the east, 

Agriculture
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pottry

21%

Shops

14%

Services

18%

Other

7%

Occupations (%)

Figure 2.2 People employed by different sectors in Madhyapur Thimi  
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Chandragiri municipality to the west, Kathmandu metropolitan to the north, and Dakshinkali 

municipality to the south. It is known as the city of glory2. Different caste people live in 

Kirtipur but the majority of them are Newars. It consists of 19 wards, and the total area 

coverage is 14.7 square kilometers with 65602 inhabitants (CBS, 2011). Historically Kirtipur 

municipality is an agricultural area. According to the recent record of municipality office 

(while fieldwork), about 6.6 square kilometers area is covered by agriculture land in which 

farmers are doing small-scale vegetable farming (see in map 2.2) and livestock which is 

mainly for commercial purpose. Farmers also cultivate paddy for household consumption. 

Recent years some farmers have started Kiwi farm in Khatrichap of Kirtipur which is close 

to this study site.  

The agriculture sector is under pressure and productive land has been decreasing due to 

continuous urban expansion, land acquisition done by Tribhuvan University (T.U) and 

Kirtipur Horticulture Research Center. The land loss has also caused occupational change 

from agriculture to the non-agriculture sector of the local people (Manandhar and Shrestha, 

1992).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 2:2 Google Earth image of Site 'B' 

                                                 
2 http://kirtipurmun.gov.np/en/node/4 
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Map 2:3 The study area map 
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3 CHAPTER 3: THEORIES AND CONCEPTS 

Geographic research is an effort of gaining a better understanding of the relationship 

between the human, place, and environment in which a researcher sensibly gather the 

information, put forward interpretation and reflects upon significant findings (Kitchin and 

Tate, 2000). The theory is an integral part of research that helps the researcher to provide a 

working framework which supports researcher to decide what to study, what to include, how 

to gather information and how to represent our research to other  (Cresswell, 2013). This 

chapter comprises the multiple concepts and understandings of urban and/or peri-urban 

agriculture. It also presents the discourses of waste and wastewater use in urban and peri-

urban agriculture.  

 The conceptual multiplicity of urban and/or peri -urban agriculture  

Agricultural activities that are practiced in and within the urban area generally refers to 

urban and/or peri-urban agriculture. It has been diversely described in different academic 

contributions. One of the detail accounts can be found in(Mougeot, 2000, Mougeot, 2006, 

Mougeot, 2010). He has provided the multilayered concept of urban agriculture and he 

insists that agriculture as a significant strategy for livelihood.  In elaborated form, 

ñ...growing, processing and distribution of food and nonfood plant and tree crops 

and the raising of livestock, directly for the urban market, both within and on the 

fringe of an urban area. It does this through tapping on resources(unused or under-

used space, organic waste), services (technical extension, financing, transportation) 

and products (agrochemicals, tools, vehicles) found in urban area and in turn, 

generate resources (green areas, microclimates, compost), services and products 

(dairy, poultry, flower) for urban areaò (Mougeot, 2010) 

In his concepts, he reflects on external functionality in which understanding is relative to 

other concepts such as sustainable urban development, urban food supply system and 

advocates economic and environmental dimension of urban agriculture (Mougeot, 2000). He 

did not mention the locational factors of agricultural practices; however, concepts cover both 

geographical coverage of the urban and peri-urban area.  

According to Game and Primus (2015), urban agriculture can be categorized into two 

spheres: Controlled Environment Agriculture (CEA) and Uncontrolled Environment 
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Agriculture (UEA). Producing food in an artificial environment where light, temperature, 

humidity and nutrition cycle etc. are controlled with the help of technology and 

infrastructures (e.g. greenhouses, vertical farming) is referred as CEA. Producing food in 

open spaces of city, gardens, and rooftop is called UEA.  

Urban agriculture has also been understood as a broad spectrum of agricultural activities that 

can be performed within city building, yards, balconies, open space or in the form of 

gardens. Brown and Jameton (2000) mention ñcommunity gardensò, ñschool gardensò and 

ñentrepreneurial gardensò where green vegetables, herbs, flowers, and animals are raised for 

both consumption and selling. FAO (2001) has provided different concepts for urban and 

peri-urban agriculture. The ñurbanò agriculture is defined as growing crops and raising 

livestock within city areas such as vacant plots, gardens, verges, balconies, containers etc. 

The ñPeri-urbanò agriculture is defined as those farm units which are close to the city which 

is practiced as semi -/ fully commercial farms to grow vegetables, horticulture, poultry and 

other livestock to produce vegetables, milk, meat, eggs etc. for own-consumption and sale to 

the market. This thesis focuses on peri-urban agricultural activities. 

 The north-south divide in purpose and characteristics of urban and/or 

peri-urban agriculture  

Concepts of urban agriculture vary throughout the world and with the social and 

environmental changes; it has been changing over the time. The conceptual variations 

of urban agriculture need to be taken into account while studying the issues of using 

waste and wastewater in it. Since this study is restricted in a small  area of a 

developing country of Asia, the main interest here is about how urban agriculture is 

understood in Global South3. The widespread concept of urban agriculture found in 

Global South is not similar to the Global North. In the Global North (mainly in 

Europe), urban agriculture is advocated as a way of urban sustainability and 

                                                 
3 The NorthïSouth divide is broadly considered a socio-economic and political divide. Generally, definitions of 

the Global North include the United States, Canada, Western Europe, and developed parts of Asia, as well as 

Australia and New Zealand, which are not actually located in the geographical North but share similar 

economic and cultural characteristics as other northern countries. The Global South is made up of Africa, Latin 

America, and developing Asia including the Middle East. 

(https://en.wikipedia.org/wiki/North%E2%80%93South_divide) 

https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Canada
https://en.wikipedia.org/wiki/Western_Europe
https://en.wikipedia.org/wiki/Asia
https://en.wikipedia.org/wiki/Australia
https://en.wikipedia.org/wiki/New_Zealand
https://en.wikipedia.org/wiki/Global_South
https://en.wikipedia.org/wiki/Africa
https://en.wikipedia.org/wiki/Latin_America
https://en.wikipedia.org/wiki/Latin_America
https://en.wikipedia.org/wiki/Asia
https://en.wikipedia.org/wiki/Middle_East
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economic resilience, though it embraces several challenges for urban planners 

(Morgan, 2015). It is also taken as an act to generate an environmentally friendly, 

resilient and productive city landscape (McClintock, 2010). In Global South, urban 

agriculture is mainly considered as a way of securing food, important sources 

employment, a way of utilizing urban waste etc. (Mougeot, 2006as cited in 

McClintock, 2010). 

 Concepts of waste and wastewater 

Waste is any substance that is thrown away after primary use and wastewater is any water 

that is negatively impacted by human use4. In general, waste and wastewater are considered 

as useless and unwanted things. However, from the perspective of reuse, waste and 

wastewater are not necessarily recognized as useless.  

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
4 https://en.wikipedia.org/wiki/Waste https://en.wikipedia.org/wiki/Wastewater 
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Concepts of waste and wastewater can be varied according to context of analysis, cultural 

and local understanding. The wastewater that is produced in the urban community is known 

as sewage. For, Mojid et al. (2010) wastewater refer to óuntreated sewage water. Based on 

sources of releasing, waste and wastewater also defined. In the way of presenting a 

framework to assess the urban wastewater, Van der Hoek (2004)  has given conceptual 

definitions for different forms of wastewater. 

He has distinguished household wastewater into two types: black and grey water. The ñblack 

waterò refers to domestic effluents that may consist of urine and associated sludge and ñthe 

greywaterò indicates kitchen as well as bathroom wastewater. However, the proportion of 

constituents can be varied in different place and time. The attention of this research is not 

only in wastewater but also the waste use in peri-urban agriculture. Thus, with the 

conceptual integration of these ideas, different types of waste are also included (see, fig 1.).  

Figure 3.1 includes waste and wastewater produced from various small and large-scale 

manufacturing industries, agricultural residuals, waste food from nearby city hotels and 

restaurants. In addition to this, the urban-runoff ñstormwater or otherò is also mixed with the 

domestic and activity sectors of waste and wastewater. The combination of all or some of 

them is referred to urban waste and wastewater that have been using directly and indirectly 

in urban and peri-urban agriculture.  

 The cultural  and local perspective of wastewater  

Conceptual understanding from the cultural and local perspective of wastewater can be 

contrasted to scientific knowledge. Because of the cultural values, traditional practices and 

historical circumstances, the category of clean or dirty (wastewater) water can be ascribed 

differently in the local level that would not correspond with the reality. For instance, the 

distinction between physically pure and ritually pure water is one of the relevant examples in 

the context of Kathmandu valley. The water of Bagmati River of the valley (water near to 

Pashupati temple is believed as holy water) is considered as ritually pure water (Sudhha 

Pani) but in reality, it has been mixed with urban runoff, some sewage, and other pollutants. 

Similarly, in the area of Bhakatapur (where study site óAô is located) quality of water is 

defined on the basis of how the clear water looks (see.Shaw, 2003:66). If the water looks 

transparent or with no visible particles, will be understood as clean water. The possibility of 

containing harmful bacteria and chemical on the local category of clean water is unknown. 

The perception of farmers towards wastewater, therefore, can be shaped by and embedded 
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with the local categories. It is important to reflect upon and get inside those categories to 

reach closer to the reality. 

 Typology of waste and wastewater use in peri-urban agriculture  

The methods of waste and wastewater utilization in agricultural activities is a major concern 

as it linked with human and environmental influences. How different types of waste and 

wastewater are being used in urban and peri-urban agriculture can be associated and relied 

on plans and policies of a particular country as well as available technology.  Therefore, 

dissimilarities in waste and wastewater use exist all over the world.  
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According to the Van der Hoek et al. (2002), the wastewater is used in three different ways; 

direct, untreated direct and treated direct, which are most relevant to study the pattern of 

waste and wastewater use. 

i. Direct use of untreated wastewater and undecomposed waste: directly from the sewerage 

system 

ii. Direct use of treated wastewater: reclaimed water 

iii.  Indirect use of wastewater: combined with natural bodies of water 

 

The conceptual illustration (see. figure 2) shows that the possible ways of waste and 

wastewater use are borrowed from Van der Hoek et al. (2002) and modified for this study. 

The direct use of untreated wastewater and undecomposed waste is the use of raw 

wastewater and waste directly from the sewage outlet or directly placed on the crops 

(Jiménez et al., 2010). Indirect use of untreated wastewater and undecomposed waste refers 

to polluted stream water and waste mixed with stream water. In most of the developing 

countries, urban waste and wastewater are discharged without any treatment to the nearby 

river. Farmer located nearby that river use to irrigate their land. Van der Hoek et al. (2002) 

calls this ñmarginal quality waterò as it believed to contain many unknown harmful 

substances. Another type of use; i.e. direct use of treated wastewater and decomposed waste 

tends to reflect on the situation of developed countries where the well-functioning treatment 

facilities exist. The ñreclaimed waterò has been termed for this type of use. With these 

supporting ideas, this research attempts to pursue empirically the patterns of waste and 

wastewater utilization in peri-urban farming activities. 

 The discourses on waste and wastewater use 

According to Berge (2009), discourses are sets of ideas about a phenomenon. Sometimes 

contradictory discourses can be in circulation at any time. The global phenomenon of waste 

and wastewater use to fertilize the crops and feed the animals has been viewed from multiple 

viewpoints. On the one side, there are ideas, which focus on negative aspects of waste and 

wastewater use and some of the other ideas articulate the positivity of it. However, there is 

also a third set of ideas, which raised the issues of safe and harmless use of waste and 

wastewater use in agricultural activities. Here, I present those ideas and thoughts that will 

provide the analytical direction for the thesis. 
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 The closed-loop discourses 

The closed-loop discourse on waste and wastewater use, in this case, indicates those ideas or 

thoughts, which are articulated from the positive point of view. While theorizing the urban 

agriculture McClintock (2010) has used the Karl Marxôs theory of metabolic rift. According 

to the theory, rapid urbanization and industrialization as a consequence of capitalism has 

separated humans from the natural environment and disrupted the ótraditional social 

metabolismô. As a result, a metabolic rift has been formed. That means the relationship 

between production and consumption is geographically separated. In this situation, it is 

argued that urban agriculture can even help to mend the metabolic rift and redress the social 

and ecological alienation by re-establishing the metabolic relationship between human and 

biophysical environment (McClintock, 2010, Sage and Dehaene, 2016). It is suggested that 

recycling the organic waste (human, animal and crop residues) through urban agriculture, the 

increasing dependency on petroleum-based food production can be reduced as a way to 

mitigate the metabolic rift (Ibid:p.194). 

Smit and Nasr (1992) presented an influential idea of ñclosed loop systemò in which they 

advocated waste as an efficient resource that can be utilized in agriculture as a way of 

recycling. This core view is that ñagriculture in towns, cities, and metropolitan areas can 

convert urban waste into resources to grow agricultural productsò(Ibid). This concept is 

closely associated with the sustainable urban environment and waste management. The 

speedy context of urbanization is predicted to reach the 66 percent urban inhabitants by 2050 

if the current trend continues (UN, 2014). In this situation, attention has already given to the 

urban planning and development in which urban agriculture is seen as a vital way. The 

Brundtland Commission (1987) commission has postulated different dimensions of urban 

agriculture that helps to trap and utilize the urban unused and poorly used resources such as 

compostable waste, marginal land of the city, household waste and wastewater. Moreover, 

increase in food and oil price during the period of 2007/8 and a serious economic crisis have 

significantly raised the interest in urban agriculture throughout the world (McClintock, 

2010).  

Empirically and conceptually, the efficient role of waste and wastewater has been 

documented. For instance, Van der Hoek et al. (2002) deals direct and indirect benefits of 

using wastewater in peri-urban agriculture. Direct benefits as they listed are; conservation of 

fresh water, reduction of costs of fertilizer through recycling of nutrients of wastewater. The 
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wastewater is also considered as a reliable source of irrigation throughout the year whereas 

indirect benefits are, preventing pollution of urban waterbodies through agricultural use. 

The wastewater generated from domestic processes or residential area possibly contain 

several plant nutrients. While dealing positive tradeoff of wastewater use, Qadir and Scott 

(2010) have listed possible positive implications. The soil nutrients such as Nitrogen (N), 

Phosphorous (P) and potassium (K) which are found in wastewater have an important role in 

crop growth and crop maturity. Therefore, the use of wastewater in agriculture reduces the 

need for these all nutrients. The soil organic matters can be added and the soil structure 

would be improved that resulted the gradual increment in soil nutrients for better crop yield. 

However, there would be time-place variation in nutrient supply capacity of wastewater 

(Ibid:106). 

The positive impact of waste and wastewater use can be seen in the peopleôs livelihood and 

urban food support system. The viability of waste and wastewater is believed as a driver of 

wastewater use in urban and peri-urban agriculture because of increasing scarcity of sources 

of water (Raschid-Sally and Jayakody, 2009). As it is economically viable to those who have 

low investment capacity in urban and peri-urban agriculture, can generate numbers of 

employment and efficient returns from this practice. Particularly, during the dry season 

people who donôt have other access to irrigation may be unemployed. That may lead them to 

the food insecure condition. In this situation, they can adopt this alternative where they get 

the economically viable option. According to (Hoornweg and Munro-Faure, 2008), it can 

contribute to the food security and livelihood in different ways; for instance, urban 

agriculture provides the sources of income raises the family consumption capacity and it 

strengthens the economic base through the multiple chains of agricultural activities. 

Food waste can be generated from different ways such as food production, processing, 

harvesting, distribution, and consumption. These food waste have been considered as 

possible alternative components of livestock input (Westendorf, 2000). Limited land 

availability, as well as the scarcity of fodder grass, always create obstacles to the livestock 

keeping in the urban and peri-urban area. In such situation, the common food waste such as 

vegetable or fruit waste from vegetable markets and farms, food waste from the food 

processor, bakery waste, food waste from restaurant and hotels may contain nutrients which 

can be used to feed urban livestock (Allison et al., 1998).  
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 Public health (risk) discourse 

Health implication to both human and environment from waste and wastewater use in urban 

and peri-urban agriculture has become a great matter of attention to the researchers and 

health organizations. In this case, the ideas, which are expressed from the perspective of risk 

regarding the use of waste and wastewater, are presented as risk discourse. Primarily, the 

guidelines for the safe use of wastewater, excreta, and greywater of WHO (2006a), raises 

various health implications and possible ways to mitigate. Particularly people in developing 

countries may not be aware of the proper sanitation and hygiene are in more vulnerable 

condition from the waste and wastewater induced diseases. Workers, local inhabitants, and 

consumer are at high risk of intestinal worms, excreta-related pathogens, diarrhea and other 

infectious diseases, for instance, typhoid and cholera from using excreta, waste and 

wastewater (Ibid:10). 

Risks can be varied by type of waste and wastewater used as well as types of agricultural 

activities. For example, waste-fed aquaculture may pose skin infections to the farmers and to 

the consumers, pathogens can be transformed indirectly through the contaminated fishes. 

Similarly, the cross-contamination of urine and faeces causes health problem from the 

parasites. Greywater (bathroom, laundry, and kitchens) could have less health impact but the 

mix of other waste can generate pathogens (Ibid:11). Practices of livestock keeping in and 

around city area can be the cause of ózoonotic diseasesô i.e diseases that can be transmitted 

from livestock and poultry to the human beings (Mougeot, 2006). Such diseases can be 

spread more in the densely populated area. 

The degree of health risk from waste and wastewater use in urban and peri-urban depend on 

how planned and safe techniques are adopted by the farmers as well as how consumers 

consume the food. People in developing countries have been suffering from poverty, 

malnutrition, and lack of education. They always face scarcity of basic needs. This forces 

them to use low costs input in farming activities. Moreover, people who use waste and 

wastewater are poorly informed about the health and environmental risk (Hussain et al., 

2002) and mainly people those are out of easy access of fresh water, use wastewater for 

irrigation. According to (FAO, 2012b) wastewater, may contains salts, pathogens, heavy 

metals and pesticides that harm directly and indirectly to the public health and environment 

in various ways. Table 3.1 contains types of risks in human health, how they can be affected 

and who are more at risk.  
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Table 3.1 Major human health risks from irrigating vegetables with wastewater 

Kind of risk Health risk  Who is at risk How 

Occupational 

risks  

¶ Parasitic worms 

such as ascaris and 

hookworm 

¶ Diarrhoeal diseases 

¶ Skin infections 

causing itching and 

blisters on the hand 

and feed  

¶ Nail problems such 

as koilonychians 

¶ Farmers/ 

field 

workers 

¶ Contact with 

irrigation water and 

contaminated soil 

¶ Children 

playing on 

the farm 

¶ Contact with 

irrigation water and 

contaminated soil 

¶ Market 

vendors 

¶ Exposed to 

contaminated soils 

while harvesting  

¶ Washing vegetables 

in wastewater 

 

Consumption 

related risk 

¶ Mainly bacterial 

and viral 

infection such as 

cholera, typhoid, 

hepatitis A  

¶ Parasitic worms  

¶ Vegetable 

consumers 

¶ Eating 

contaminated 

vegetable, 

especially those 

eaten raw 

¶ Children 

playing on 

the farm 

¶ Licking soil 

 

Source :(FAO, 2012b) 

There would be a kind of link between the effect to the environment and human health from 

waste wastewater irrigation. For example, polluted (industrial) wastewater possibly contains 

different metals and other toxins directly harm the soil and causes to change soil structure 

(Qadir et al., 2007). Continuous accumulation of harmful metals and toxic substance in soil 

could raise the toxicity in crops and can have negative impacts. Eventually, it can affect 

whole food production and consumption chain from field to table (Ibid:11). An empirical 

study of Kayastha (2015) found an evidence of high concentration of heavy metals (Zinc, 

copper, lead, cadmium, arsenic, and mercury) in soil and vegetable crops of Bhaktapur 

district of Kathmandu valley. A potential reason they have mentioned is the use of polluted 
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water for irrigation. In this case, WHO, FAO and UNEP have promoted the safe wastewater 

irrigation methods and approach that is called ñMulti-barrier approachò aiming to reduce 

health risks to the farmers and consumer. 

 Multi -barrier approach  

Risk reduction and preventive measures of different health problems caused by waste and 

wastewater use in agricultural activities is a crucial issue. This is associated with the issue of 

food safety and safe use of waste and wastewater. Unsafe utilization of wastewater and 

waste causes microbial infections and different health problems to the people, as a result, 

many people die every year in developing countries (WHO, 2006a). WHO, FAO and various 

academic researchers have actively engaged to provide efficient guidelines to use wastewater 

in agricultural activities in the urban and peri-urban area (Ilic et al., 2010). The ñmulti-

barrier approachò is a useful approach to deal the wastewater induced health risks and 

problems developed by WHO, FAO and UNEP (see, fig.3) integrating WHOs guidelines for 

safe wastewater irrigation (FAO, 2012b).  

 

 

 

Source:(WHO, 2006 cited in FAO, 2012b) 

Conceptually multi-barrier approach catches the preventive way of risk reduction and 

considers that ófood should be safe at the point of production and consumptionô (Ilic et al., 

2010). The preventive way, in this case, indicates the risk prevention is targeted at numbers 

Wastewater 

generation 

Farmer/ 

Producer 

Traders/ 

Retailers 

Street food 

Kitchens 

Consumer 

Wastewater 

treatment 
Safe 

irrigation 

practices 

Hygienic 

handling 

practices 

Safe food 

washing & 

preparation 

Awareness 

creation to 

create 

demand for 

safe producer  

Facilitation behavior change via education, 

market and non-market incentives, and 

regular inspection 

Figure 3.3 Multi -barrier approach to reduce health risks to farmers and consumers 
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of risk gateway before entering the stage of consumption (FAO, 2012b). This approach 

comprises ideas of hazard analysis and critical point (HACCP) approach. HACCP approach 

is widely recognized and used in the context of food safety risk reduction. According to 

(Mortimore and Wallace, 2013)óHACCP identify the occurrence points of risk and hazard to 

prevent them. In a similar way, multi-barrier approach concern to all steps of the food chain 

such as food production, utilization, and consumption. 

The facts and predictions produced through quantitative risk assessment and statistical 

measurement sometimes create more ambiguities and uncertainties. To neutralize those 

uncertainties, preventive approaches significantly works (Wynne, 1992). The multi-barrier 

approach is different from conventional risk assessment and wastewater treatment because it 

does not consider treatment as an ultimate solution but it also includes safety measures from 

farm-based via post-harvest and to consumption. This method seems more situation based in 

which ñbarriers are placed at critical control points along the food chain to reduce risksò 

(Keraita et al., 2010). 

 Analytical basis for the thesis 

Academic and non-academic researchers, policymakers, have differently conceptualized the 

practice of waste and wastewater in urban and peri-urban agriculture. Since my focus is to 

explore the farmersô (who are the main actor in this practice) perspective and practice, it is 

important to listen and understand the farmersô storylines, their ideas, and expressions. 

Farmersô storylines and responses are the main analytical basis of this thesis, however, 

information collected from direct observation and secondary evidences will be considered. 

The conceptual and theoretical definitions presented above can represent the informantsô 

responses and field evidences. Moreover, it is also important to consider pre-existed 

conceptual ideas and beliefs while investigating the farmersô perception. This is because 

sometimes researchers own perceptions could influence the analysis and outcomes of the 

research. It is also vital to make the reflection into those pre-existing ideas and beliefs that 

deal both positive and negative aspects of waste and wastewater use. For the reason that, 

waste and wastewater user farmers in the real field are likely to hold similar or contrasting 

perspective.  
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4 CHAPTER 4: METHODOLOGY  

The choices we make about relevant ways of data gathering and forms of data analysis in 

research is referred as a methodology (Silverman, 2006). Careful selection of methodology 

helps the researcher to uncover the hidden truth about the given research problem. This 

chapter includes the detailed outline of research methods, techniques, and approaches to 

studying the issue of using waste and wastewater in urban agriculture. Presenting the reason 

for the selection of the particular research methods, it embraces the uses of different research 

technique to answering the research questions. This chapter also explains about the 

preliminary preparation before entering the field and discusses about my position during the 

fieldwork. At the end of the chapter, I will discuss an importance of the ethical issues, in 

which researcher has to be aware to maintain reliability and validity in the research. 

 Mixed method and triangulation as a methodological approach 

Qualitative and quantitative researchs are considered as two major domains of research in 

geography. The quantitative method involves the explanation of phenomena through the 

collection and analysis of numerical data using mathematically based methods. The 

quantitative method is widely used by the natural scientists. It is about measuring and 

analyzing the relationships between and among the variables. Its paradigm is based on 

positivism or realism (Clifford et al., 2016). Positivists argue that there is only one truth or 

an objective reality that exists independent of human perception. It involves testing a theory 

or hypothesis using methods such as experimenting in laboratories and survey research. It 

usually involves large sample sizes. The qualitative methodology uses methods such as in-

depth interviews, group interviews, and participant observation. This method helps us to 

increases the deep understanding of the cases. Qualitative studies generally use smaller 

sample sizes which can provide important information that might not be provided when 

dealing with a larger one (Bryman, 2012). It is said that these two methodologies do not 

oppose each other but they focus differently towards the same aspects of the phenomena of 

the world. The impression of using more than one technique for gathering, analyzing and 

representing of human or environmental phenomena will lead to improved understanding of 

the phenomena investigated (Greene, 2006). 

The use of compound methods has been called as ómethodological triangulationô which is 

often advocated as a way of doing valid research (Jick, 1979). It is argued that the 
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convergence or agreement between two or more methods raises beliefs towards the research 

output (Bouchard, 1978: 302 cited in Ibid). In this study, data were produced using both 

qualitative and quantitative methods such as semi-structured questionnaire, observation, in-

depth interview, participant observation and some informal discussion. The main aim of 

using multiple methods is to reach the depth of the reality. The issue of using waste and 

wastewater in agriculture is associated with the matter of social acceptance. The products 

that are known to be produced using waste and wastewater might be avoided in the market. 

Thus, there will be chances of getting pretended or no information from waste and 

wastewater user farmers. In such conditions, methodological triangulation provides the 

opportunities of crosschecking the information and getting actual information in the field. 

For instance, in the study site of Kirtipur, farmers did not provide any information about the 

use of human excreta to fertilize the crops but the field observation revealed some evidence. 

 Entering the field: some issues of informant consent 

My fieldwork was started on 11th of May 2016 in site óAô. Early morning of that day, I 

reached to the field with my field diary and camera. I saw that some people were washing 

carrots and leafy vegetable on the river water. I moved towards them and started a 

conversation asking about their actions but some of them hesitated to talk with me. It is 

because they thought me as a ñnews reporterò and were scared of being published in a 

newspaper. This time I failed to build a consent with the all informants in this site. 

I realized that I should build a rapport with informants and make them convinced first. I 

started an informal conversation and I kindly requested for the help informing them about 

my actual purpose of visit. I explained in detail about the academic use of information that I 

have collected. I also informed them that my research report could not harm them and their 

everyday life. After few days of rapport building with informants, I went to the field with 

questionnaires but this time rainfall became my barrier because most of the farmer stayed at 

home during the rain. The farming system in this area is largely dominated by vegetable 

crops. Except few paddy cultivator farmers, nobody was in the field during the rainfall. 

While making some network with local people I kept some of the farmersô contact address. 

Now I started to call them first and then go to the field but it was difficult to find the actual 

house of each farmer in the city area. Some of them live in rented house. I could not meet 

informants regularly; however, I continued my field visit. Sometimes I met farmers in small 
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huts, which are built in the field to be saved from the rain and sun. They also prepared their 

vegetables for sale living at that hut. 

After three weeks of fieldwork in site A, I started fieldwork in site B. This site was quite 

familiar to me, as I studied in the university located in this area. However, I have never been 

to the exact farm site. In this site, I also faced some challenges of informant consent. Since 

the farm is close to the Tribhuvan University, farmers had been interviewed or surveyed very 

often. Many graduate students from the University of Kirtipur used to go for their practical 

as well as academic reports. Farmers seemed more concerned with students and some of 

them responded me as: 

 

ñLots of students come and go here but we donôt get anything. So far, I gave 

information to more than a half of dozen students. Itôs just a waste of timeò- a tomato 

farmer in Kirtipur 

 

Aiming to get familiar with informants as well as the issues, I participated with farmers work 

so that I could get more time to talk with them and they would be happy for my help in their 

work. The farmers in this site cultivate tomatoes in plastic tunnels which are similar to a 

greenhouse. The monsoon did not disturb more to my work in this site. 

 My status and role in the field 

The status of a person is defined according to the position he or she occupies in a particular 

society or social setting. Status as the position an individual occupies in relation to the total 

society in which he or she lives. In addition, the role defines the way status is performed. A 

particular position of a person is connected to his rights and duties (Linton, 1936: 113).  

Generally, we confirm a particular status by acting according to our role expectations. This is 

because, without a certain degree of consensus about role expectations, our actions become 

unpredictable for others (Carling et al., 2014). Statuses are therefore contingent upon how 

the researcher and informants draw on their mental pools of social categories to establish the 

differences or similarities they hold in common (Ibid). 

According to Mullings (1999), both the statuses as an insider and as an outsider have some 

advantages and disadvantages. As an insider, a researcher can study about his/her belonging 

group in which they get opportunities to use their own knowledge and understanding about 

the issues in their research. Outsider researchers are likely to have a greater objectivity and 
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observe meaning without personal influences since they are not the part of the studying 

group. She also decisively argues that the binary concept of insider/outsider is anticipated to 

hide the multiple positions and positional dynamism of researchers during actual fieldwork 

process (Ibid:340) 

During my fieldwork, I occupied statues such as a Nepali young woman, a student 

researcher, and a farmerôs friend. My statuses changed over time and in relation to different 

informants. Throughout the fieldwork, I was both the insider and outsider status depending 

on the place.  As an insider, I was familiar with their official language (Nepali) but I did not 

understand Newari language. I was an outsider to them because I do not have experiences of 

agricultural work. It is said that being an outsider might have an advantage of getting a 

greater degree of objectivity (Fonow and Cook 1991 in Mullings, 1999) 

As I explained above, I could not manage informantsô impression in the beginning. When I 

opened up the conversation about the use of wastewater to wash vegetables, they tried to 

avoid answering it. The reason could be that the practice of using waste and wastewater is 

sensitive as it is associated with the issues of social acceptance. For instances, if  consumers 

know about the practice, they might avoid buying vegetables in the market. At this point, the 

biggest challenge was to be familiar and acquire reliable answers from the informants. 

Firstly, I clearly explained them about my status (student researcher) and informed that the 

confidentiality of information as well as personal data will be maintained in a research 

report. Secondly, to be familiar I actively engaged in farm activities with the farmers. In this 

case, I was able to establish new status as a farmersô friend. Being a farmersô coworker, I get 

the opportunity to participate as well as experience the peri-urban farming activities. 

Progressively I ended up my fieldwork with important information. 

 Sampling Methods 

In general, sampling is a process of collecting information about a part of whole or larger 

group. The process involves making generalizations from that part to the whole or group 

(Rice, 2010). Sampling involves acquiring information about a relatively smaller segment of 

a group under study (Clifford et al., 2010:230) in order to make useful conclusions about the 

larger group or population. According to Bryman (2012:187), a sample is a segment of the 

population that is selected for investigation. It is a necessary part of research because it 

provides guidelines for gathering information. There has been a debate for a long time about 
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the use of sampling between qualitative and quantitative researcher. The quantitative 

researchers often disagree with the qualitative sampling procedures. Gobo (2004) argues that 

only survey and poll researchers use these samples because they use probability sampling 

and its generalization. Qualitative researchers disagree with quantitative researcher because 

they argue that, sampling done by quantitative research do not have transferability of the 

findings. However, one of the mid-way has been made that claims about the qualitative 

sampling having more transferability.  

In the data production process, sampling is necessary to address time, manpower and 

resource constraints. Therefore, considering these elements I have chosen the snowball 

sampling for this study. This allowed me to contact people easily in the peri-urban area. 

According to(Shutt, 1996: 164), snowball sampling is the process of identifying informants 

in which researcher find out one or few respondents of the study area first and communicate 

with them, then request them to indicate relevant others informants. This sampling process is 

also known as respondent-driven sampling (Heckathorn, 1997). In this way, I have chosen 

the informants for semi-structured questionnaire survey as well as for interviews. In the 

beginning, I have taken information from informant those were working on the farm and 

they introduced me to other farmers.  

 Methods 

 Questionnaire survey 

The initial method used in the field was questionnaire survey that includes some closed and 

open-ended questions i.e. semi-structured questions. I have done 50 semi-structured 

questionnaires survey with respondents from two different sites (25 in each site). The aim of 

the semi-structured questionnaires survey was to get an understanding of the general 

characteristics and socio-economic data of the peri-urban farmers engaging in different 

farming activities. This tool was also used to gather information regarding current peri-urban 

farming practices, its major components such as land, labor, market, irrigation, types of 

production and recent changes. The information collected by this method were more 

quantitative which are presented in tables and diagrams. 
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 Interviews 

During my field study, I was involved in face-to-face communication with informants, 

talking with them in informal and formal conversations. That helped me to get familiar with 

many issues. According to(Briggs, 1986)interview is a method of collecting data which 

occur in a face-to-face situation. In another way, Kitchin and Tate (2013) define interview 

allows a researcher to examine informants experiences, feelings or opinions which could be 

a rich source of information. The interview can broadly be based on two types of questions; 

one is open-ended and another is closed-ended.   

For my research, I used open-ended questions with informant as one of the main data 

collection tools. Along with I also used voice recorder and field note to record interviews. 

During the conversation, I listen, to them carefully. Because interview helps me to 

understand the issue from the subjectsô point of view and help to uncover the meaning of 

their experiences of the local people. It is an excellent way to get the real picture of the 

problem from the respondents. It also provides an easy situation for respondents to convey 

their problems. Most of my interviews were soft, informal, and conversational. Therefore, it 

helped participants to use their own words in the response and open interactions between the 

involved parts are prominent (Nicholas et al. 2010). During the interview, I introduced 

topics and objectives to the informants before agreeing to participate. I have conducted a 

total of fifteen interviews in each site with the farmers and livestock keepers. During 

interview majority of them want to speak in Nepali, except some of the old Newari farmer in 

Bhaktapur (Manohara). During the interview, many of the informants had a busy schedule, 

sometimes they left in the middle of an interview in such situation, and I requested them for 

their next free time to complete the interview. 

Picture 4.1 Questionnaire survey with an informant (left) in Manohara, (right) in Kirtipur  




















































































































