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Abstract

Usingwasteand wastewater in urban and perban agiGulture and its related concerns in
developing countries have become the burning issues in academic aacbdemic

spheresilt is often argud that reuse olvasteand wastewater through agriculture is a viable
alternative to support smadtale urban angeriurban farmers, to sustain the urban food
system and to maintatheurban environment. Howevagesearcheand studies in

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

public health and environmentalrisks. | t hi s context, exploration
and perceptions might be an important contribution in the wisdom of knowledge and in the
field of research. This study is an attempt

perceived risks of usingasteand wastewatan periurbanarea of Kathmandu valley. The
study also tries testablishanassociation between discoursesvateand wastewater use
and t he f arattieedosablevgl.r act i ces

The empirical data for this study was collected frora tmonthsof fieldwork in 2016 in two

periurban sites (sité and siteB) using semstructured questionnaires survéis=50, 25

in each siteinterviews (n=30, 15 in each) and supplemented by observation and participant
observation. The theoretical framew k has been designed combi ni
periurban agriculture, typology afasteand wastewater use given by Van der Hoek (2004),

some discourses @fasteand wastewater use documented in multiippeaturesa nd WHOO s
multi-barrier approach. Thesult from analysis shows the wastewater is being used in

farming in both perurban sites; however, use of wastewater for irrigation purpose is

common in the site 6B6 where the direct pat-
and opersewagth as been found. Farmers of site O0Ab
thatarelocally considered as clean waterrrigate cropsbutthe vegetable brokers are

washing vegetablm polluted river wateim this site. Farmers are also using orgavase 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 respatsan water

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

of agronomic and economic values of orgamasteand food wasteConcerningoerceived

risks, itchingand skin infection, odd smedhd mosquito nuisaraovere responded as

commonf a r nhealtlsréated problems but the higher frequency has been found in site
060B6. Concerning to public health risks, the
in contaminated river water but the local chain of f@ooim farm to fork) can alsgenerate

several public healthrisks. Thu e nhanci ng flavrcoseandsséfe wagspfaci t y
handlingwasteand wastewater and adoption tbfe multi-barrier approach that prevents

health risks in every step affood chain, need to go hand in hand.
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INTRODUCTION

CHAPTER 1: INTRODUCTION
1.1 The context

Over half of the global population resideghe city area(Un-Habitat, 201%and nearly 15
to 20 percenof food for the city people is produced in and around the @fi¢éise world
(Corbould, 2013 Use of wastewatewasteor/and excreta to produce foouthecity area is
a global practice whichas dong tradition in many countrig§cott et al., 2004 Several
farmers arounthe cities area of developing countries have to depend on wastewater to
irrigate the citi es &forftheiolidelihodd.olfdeccauses anddriversgr e e 1
of using wastewater and waste in urban andym@n agriculture have been differently
explained. One way of explanatiortitit is due to increasing demafat fresh water and
lack of reliable sources efater for irrigation irtheurbanarea of developing countries
(RaschidSally and Jayakody, 20pRapidly growing population ithecity area of
developing countries hawausednultiple problems and has created uncordtué
pressures on municipal facility managemiectuding urban food and water suppfhis
situation might beneof driving factors of wastewater améhsteuse in uban and peri

urban agriculture.

In recent yearsacademic and neacademic researcherave given a great attention

regardingthis practice and its related issy8gott et al., 2004 eraita and Drectel, 2004

Qadir and Scott, 201Qazarova and Bahri, 20pand they have divergemtterpretations

about the issuesSome consider that it is an impant and viable farg input; for instane,

(Smit and Nasr, 1992 ppreciatedvasteand wastewater as a gréanefitfor urban and

periurban agriculturéWhile others raised the issigf human hedh and environmental

risk of using it(WHO, 2006aFAQO, 2012h. One of the greatest challenges created by this

practice is to prodresafe and hygienic food in whidarm workersani ar mer sdé r ol e
important(Qadiretal.,, 2010l n t hi s situation, it is 1import
and perceptions about both beredihd riskso f usi ng 1t . Faremmeptios 6 kno
are important in the discoursewésteand wastewater use. This research is an effort to
accumulate the understandings and knowledge about benefits and risks of using different

forms ofwasteand wastewater in peurban farming in Kathmandu Vel of Nepal from the

f ar merpécve.per s



INTRODUCTION

1.2 Challenges and issues of using wastewater amdstein 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 urbaned countries in the world but it is also recorded as onesdbstest
urbanizing countrie@JN-DESA, 2013. The rapid growth of urban population in Nepal is
largely concentrated in few cities; such as Biratnagar, Pokhara and mainly in Kathmandu
Valley (CBS, 201). Due to this, the production of municipaaste(solid waste and
wastewater) is increasing that causes several negative consequences on both human and
environmental healt(Pokhrel and Viraraghavan, 2003 he concentration of small and

some otthelarge industries and commaksectors are also located in or arounddhe

area whichproduce a significantamount of waste and wastewagNEP, 200). The

problem of excessive release ofustrialwaste otherwaste andpolluted watemight be a
consequence gfoor urban planning and management mechanisms. Most of tlsewiage
(domestic and industrial) either mixed into the natural streams and rivers or have been left

unmanaged.

People lve been doing agricultural activities in and aroundttre city of Kathmandbut

the increasing demand of water supgaihgd growing pollution in available water resources
(rivers) hits hard on this sector. Due to the latkresh wateandtreatment faiity of
wastewater, farmers are utilizing unsafely deteriorated and diluted wastewater for irrigation
in urban and peturban agriculturéRutkowski et al., 2007 In addition to wastewatge

farmers are using foodasteto feed animalsndagricultural residuals argsedas

alternative fertilizer for cropsThese all practices can have both positive and negative
consequences to the human and environmeaith so that there is a ndedresearch and
developmentahtervention that could reduce the risks and increase the benefits.

1.3 Empirical review: agloballevel

Different empirical studies have documented the issues about risks and benefits of using
wasteand wastewater in urban and perban agriculture around the world. For example,

Smit and Nasr (1993stimated thabtnetenthor mor e of t he wor |l dés
foods produced through wastewater irrigation. Wiaater and excreta are also used in urban
agriculture. A high proportion of the fresh vegetables sold in many cities, particularly in

developingcountries are grown in urban and pariban areas. For example, in Dakar,

p o



INTRODUCTION

Senegal, more than 60% of the vegetaldonsumed in the city are grown in urban areas
using a mixture of groundwater and untreated waste@oett et al., 2004 In

Haroonabad, Pakistan, the economic value of using wastawatgnificant. Farmers who

use wastewater earned $US BBOO more per year than the canal water user because the
supply of wastewater was regular throughout the year whereas canal wagdiaderited

for water supply due tthescheduledystem of irrigation. Wastewater user farmers were
also able to save theput cost whichneed for chemical fertilizermanure and irrigation
servicesHowever,the health risk such as hookworm infection among the wastewater user
farmers was higher than thenuserfarmers(Van der Hoek et al., 2002The national
assessmermn wastewater use in Vietnaievealsthatmore tharonethird percentof the

total domestic wastewater large cities an@bouthalf percentin small citiesis mixed inthe
sewersystem. Some sewer systems are covered whereas some are open and unplanned
which are directly discharged into the ri&ian der Hoek, 2004 Nearly half a million

people have been assessed as wastewater user foltagriand aquaculture from those
opensewerage(RaschidSally et al., 200 However, this assessment lacks the systematic

evaluation of environmental and health impact of using wastewater.

In most of the cities of developing countrifsesanitaition and sewageanagement is

poorly developed. & f f ect s on peopl eds ladgtiwtiestherégbp od and
they face several health problems. The usgasteand wastewater in urban and perban
farmingis linkedto the sanitation and seage management. A study frad&hanashows that
several farmers itheurbanand perurbanareause wastewater for irrigation because of

poor urban sanitation infrastructure and lack of wastewater treatment facilities. Thus,
farmers affectednorefrom highcontamination levels in wastewater; for instance, pathogens
(Keraita and Drechsel, 20p4armers 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 wastewatenoteworthy. In Kumasi, Ghana, opspace
vegetables farmers can earn two to four times more than farmers who grow maize and
cassavdDanso et al.2002. This is achieved because of yeaund reliable and free water

supply for the intensive farming.

The other urban organwaste particularly use of human exata (includinggaecesand
urine) on urban and perdrban farming is considered as aniantpractice. However, the
viewsof these practices are not same. As animal manure, human excreta are beneficial for

soil fertility, as it helps to raise the organic matters and nutrientsemoil. Thus, this view

3



INTRODUCTION

says this is an organic way of farrgitHowever excreta carries many pathogenic
microorganisms, such as bacteria, protoanahelminths(Timmer and Visker, 1998

Thus, its usefulness is questioned. But the benefits and risks of using human excreta on
urban and peturban farming determined by several factors including soaitural taboos

andconsentglbid).

The study ofaecalsludge use in perrban agriculture ino municipalities of Northern
Ghana revealthatthe worm and hot savanna climate make sludge easy to use as it can be
dried. In addition, due to high soladiation the health risks of contaminated
microorganisms were expected to be less. Nonethetasg, 24percentof thefarmerhad
experienced the health problem such as itching feet ahdoiq@ofie et al., 200p The foul
smell while using it was identified as a main problem to the farmer. It sudigasts

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

1.4 Empirical review: local level

Various scholars have studied perban farming practices in Kathmandu val{®&apkota,
2003 Sapkota, Q09 Rana et al., 201Bhatta and Doppler, 2016owever; they primarily
focused on farming system, its changes, livelih@mdisustainability. None fahese
scholars has studied the issuesvateand wastewater use. For example, the study of
Bhatta and Doppler (201@fssessed the organic farming practices and sustainabity in
periurbanarea of Kathmandu valle¥he study found that, although there is anmeasing
trend of organic farming practices, the problems of higher price and laektiication of
organically produced products are the main isslies study suggested that governmental,
nontgovernmental and communities should be collectively enggenage such issues.
Theliteraturebasedstudy ofRana et al. (20153 entified the multifunctional potentials of

periurban agriculture for sustainable and reliable local faozkss in th&athmandu valley.

Due toincreagdinflow of human inhabitants in Kathmamdthe perurban farming lands
being continuously converted into urban settlem@ngack and Rafter, 20D6This

unplanned urban expansicgleasesnore waste and wastewater. According to an estimation
of UNEP, about 29% of the total solihsteand wastewatan Nepalis generated ithe
Kathmandu valley alone. This includes raympostable hazardousstesuch as medical
waste, battery waste, pesticides and industréste(UNEP, 200). Only a few

municipalities are composting a small percentage of their compostastie(Mishra and

Kayastha, 1998 Most of the rivers in the Kathmandu valley, including the Dhobi,
4
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Bisnumati and Bagmati Rivers, are polluted with municipasteand wastewatdgiRegmi et
al., 2014. Because ofthe poorsewage system, most of the domestic, industrial and other
wasteand 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 chefideals
and Harada, 2001

Except few, most of the peurban farmers (who have been relyorgriver water to irrigate
their crops) have now only the option to use that polluted river water. Farmers also use
organicwasteto fertilize the crops and food wasb feed their livestock. In this situation,
there is a pressing neéat research to understand the positive and negative aspecsief
and wastewater uséntil the date, limited resear¢tasbeen conducted concerning such
issues in Kathmandu vallelyor instanceRutkowski et al. (20073tudied the existing
wastewater treatment facility apdactices ofvastewater use in two peasrban farming

areas of Kathmandu valleyhe study found that there is no any proper mechanism of
wastewater treatment and the glarmers are essentially depending on wastewater for the
irrigation. As all the rivers suclasBagmati, Bisnumati, Dhobi, Manohara carry municipal
wastewater, farmeiscated near to these areas use that polluted river water for irrigation.
The pattern of using wastewatedifferentin two different places of the valley. But this
study has not considered ttaemer®practice of using organwasteand use of food vsie

as animal feed that is one of the important aspectyplean farming in Kathmandu valley.
My presenthesisalso covers the issues relatedieuse of organievasteand food waste as
farm inputs not only the wastewater. Fundamentéigpresenthesiss e e k s f ar mer s 0
perceived risks as well as benefits of usiagte(mainly organiovasteand food waste) and

wastewater in pefirban farming practices.

1.5 The dbjective of the study

The main objective of the resadknowedgesf t o as:
usingwasteand wastewater iabroadrange of perurban farming activities in Kathmandu

valley.

To fulfill this objective subsidiary question have been raised.

x  What is the existingituationof wasteand wastewater uses ienpurban farming?
x How farmers perceive the benefits as well as risks of wsasjeand wastewater?

x What factors expl aofusingtvdste antl wastenaterda 6 pr acti ce
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1.6 Structure of thesis

The thesis is structuradto seven chapter€haptertwo provides information about two
study sites. Chapter three highlights the theory and conokpkated to the research theme.
Particularly, conceptual clarification of urban and pghan agricultureyasteand
wastewater, discourses abogdsteand wastewater use. Chapter four dealsoutthe
methodology and methodological processes of fieldwork, challenges, positiamality
interactionwith the local people, issue of validity and reliability. The chapter five, six and
seven comprise the analysistioé empirical evidencesEach otthese three chapterclude

the summaryThe chaptefive explains the existing situation of peniban farming. This
chapter also shows the current patterwasteand wastewater us€he chaptesix

discusses about the farreed p e r ¢ e wasteandnwastetvaien use. Discussion will be
based on analyzing farmero6és responses and st
abouttherealpractice ofwasteand wastewater use in relation to the discourses on it. The

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

2.1 Kathmandu valley: a short history

Kathmandu valley isistorically, culturally and politically a significant place. According to
alegendthe valleywas alakend hi st ori cal |y (Bel,b200falemth&k nown a
early timesGopalas and Mahispalathe pastoral dynastiealedthevalley (The World

Bank, 200}). After that, theMalla andShahDynastiescame during that time Nepal was

divided in several natiostates calle@aiseRajya (22 statespandChoubiseRajya (24

states) Several cultural monuments and arts built duringMa#a dynasty(Whelpton,

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

Shah) merged such small natistates. Aftetheunificationof such small natiostate

Kathmandu habecome the capital city of the grea®pal and the ruling powers were

centralized on i{Shrestha, 1999The city grew more rapidly and become a populated and

urbanized city in the present day.

Newarsar e consi dered as Kat hmagiildtheivalleyiisamhdd genous
of Newaricustoms, architectures, rituals, traditions, cultyaesiarts. One of the traditional

styl es of apadd(chaegtiered)caa he sdemie différent temples and

buildings thatarewidely recognized in the worl(Gurung, 1980 Newarsspeak

fiNepalbhasa wh i ¢ h -Bwmaalanguade @ronwoted Mallas. Religiously,Newars

follow Hinduism and Buddhism separatéBhrestha, 1999 Several cultural and religious

monuments such aBarbar squares, Sayambhu,Pasupatinathetc. that have already been
registered IUNESCOSs world heritage listsThe valley was ab an ancient trading center.
TheNepalese and Indiamaders conductetthetrade between Nepal, Tibet (Lhasa) and

India. The valley was rich ianagriculturalland so that it is also known as the historical

center of agriculturébid).

2.2 Physical characteristics

The Kathmandu valley covers 6Bf? area and the urban centers occupy ddi§p of the

land(Thapa and Murayama, 20L@Geographically, the valley is located between the

l atitudes 270 38Bdr t312 carmd dl @5 t4abode 7aFEEH U2 26 . 3
and is located at a mean elevation of about 1,300 meters (4,265 feet) above {€hdpeel

et al., 2008 It is filled by thick lacustrine (lake sediment) and fluvial deo&ieposited by

rivers) and is more than 550m thick. The val

7
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Plioceng(Yoshida and lgarashi, 1984nd from the Late Pleistocene to Holocene

(1,000,00010,000) ag€¢Yoshida and Gautam, 198&alley encloses the entire area of

Bhaktapur district, 85% of Kathmandu district and 50% of the Lalitpur districtbtiws-

shapediesin the middle of the Lesser Himalayas and bounded by the Phulchowki and

Chandrairi hills in the south and Shivapuri hills in the norilnere are two landform units:

the alluvial plains along the riviebs, Taed t |
valley is drained by the Bagmati river and its tributaries sy¢fdrapa and Murayama,

2010.

It has three climatic zones: stiopical, temperate, and ce@mperate climatic zones that

have four distinct seasons: grensoon, mosoon, posimonsoonandwinter. The

minimum and maximum temperatures of the valley is meas@fed and 35.6° C,
respectively(ICIMOD, 2007; UNEP, 2007 cited in Dixit et al., 201More than 9(ercent

of the valleyods total rainfall occurs duri ngq
from mid of June. The amount of rainfall variag bn anaveragethe 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 (lbid).

2.3 Urban expansion and its challenges

Kathmandu valley includes Kathmandu Metropolitan, Lalitpur and Bhaktapur sub
metropolins and other municipalitiés|t is one of the most populated areas of Nepal. As
the capital city, a vast majority tie urbanpopulaton is concentrated in this place. People
form the other part of countries are continuously moving into the valley area to find the
opportunitiesAccording tothe population censusf 2011 ofNepal about29 percent
(1311307.8)pf the total urban populatiof Nepal (i.e. 4,523,820ive in theKathmandu
valley (Bakrania, 2015CBS, 201]}. In terms of area cover, it occupies only about 0.5% of
the total land area ofdépal(CBS, 201). Size ofthe populationis growing at the rate of four

percent per year, that is one of the fasggetving 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, satetropolitan and municipalities. These are primarily based on the
number of populationthe 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.

8
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first region in Nepal to face the unprecedented challenges of rapid urbanization and
modernization at a metropolitan g&élrhe World Bank, 2013

The fig.2.1 depicts how urban expansion happenedduring last 50/60 yeais the valley
During the first census (i.e. 1952/1954) of Nepal, the population size of Kathmalfeiu

was just around Q0 million but the population has skyrocketed aftex1990sand during
2011 census the valley population size has crossed one nidin@nof the main driving
forces behind rapid urban growth in the Kathmandu valley is cemttializ 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 urbaregesisin Nepal.
Immigrantshave greatly increased ithevalley duringthedecade of 193@000from other
areas as eonsequencesf security risks created by Maoists insurgdhtaack and Rafter,
2006. Most of the urban growth has occurred without effective planning causing serious
problems including environmental pollution, rising unemployment, inadequaastinicture
facilities and conflicting land use demands.

Urban population growth of kathmandu valley
1952/542011 (in million)

131
1.00

0.60

0.36
0.20— 0.22—0.25

1952/54 1961 1971 1981 1991 2001 2011
Figure 2.1 Population growth of Kathmandu valley
(CBS, 2011Haack and Rafter, 2006

2.4 Agriculture: contextualizing the peri-urban agriculture

Historically, the land of Kathmandu valleyaensidered asne the most productive
agricultural region of NepgHaack and Rafter, 20D@Most ofthelocal people gw
differenttypes ofcrops as well as keep livestock. There was good irrigation facility through

the traditional caals, which was known asjkulo. These caals were used for irrigation of
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land as well as to fill the water ponds around the va(lgrestha, 1999 Thecastegroup of
Newarswasknown aslyapu,which locally refersashardworking farmers in the valley.
Theyused tgoroduceenough grainand vegetablefor the valley peopléefore the
population increaseDixit et al., 2014. Their traditional way of food production was more
organic as they preserved sedtmnselves, used local fertilizer (compost and human
excrement)lbid:27).

After 1980s/90s, the soceconomic context of Kathmau valley has largely changed. Due
to therapidand unplanned expansion of urban settlements, the agricultural land has
gradually been converted to the buildup di¢aack and Rafter, 20D6Thus, agricultural

land has become limited and agricultural practices have decreased. Landngssschat
only a causeof decreasing agriculture sector. It is also because of decreasing interest in
agricultural activities o newgeneratiorand increasing land fragmentati@ixit et al.,

2014). Althoughtheagriculturalpractice has been reduced, t®mand fofood in urban

and perurban aresiof Kathmandu valley has increas@®cause oincreasing food demand
agricultural poduction system has become more commaéreeid and intensified. Together
with commercialization, many issukaveemerged. For instanceyeruseof pesticides,
chemical fertilizetandother chemicals have directly affected to the food quality and created
several threats to both human and envirent(Pokhrel and Pant, 208t is also argued

that the food has become unsafe due to pollution and unsafe use of river water which has
been polluted and mixed wieveral harmful metalnd chemicalgRutkowski et al.,

2007).

2.5 Wasteand wastewater

In Kathmandu valleynly 15 percenof the totalpeople have accessmanaged sewerage

facility, few people have built a septic tank and most of the domestic sesvdigectly

discharged into the rivers such as Bagmati River and its tributaries: Manohara, Hanumante,
Godavari, KodkuPphoh Khola Tukucha, Bisnumati, Balkhu, and NakliRana et al.,

2007). The industriabndagrochemicalsaremixed into the river wateil he recent

increment of industrial and commercial activitiasw e | | as changing patte
consumptionhave causeddrasticrise ina municipalwastegeneration in the Kathmandu

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

affected the pernurban farmers aroundie city.

10



THE STUDY AREA

Municipal wastecompriseseveral organic and inorganic matters, which produced

domestically, industrially and commercially. Many formal and informal efforts to manage
urbanwasteand wastewater have been made and are continuously going oniz&tigas

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 wastewat@bid: 78). Practices of making composttime householduch as

AVer mi compostingo have be(lbitiB0pNecertheléess duetoy di f f
weak governmental mechanisms amdtablepolitical conditions, the wastewater

management has not been effective and the problem of poltetioainsunchanged.

26 Si t e Sodickedonomicgeographicoverview

Fieldwork was conducted in two different sites of Kathmandu valley. One site is located in
Madhyapur Thimi Municipality, whichis drained by Manohara Rivésee in google earth
image) This municipality consists of 17 wards and about 83,036 peogtke total
population(CBS, 201}). According toAabadhikNagar Parshochitra 2070 (Municipality
profile-2013) the total area coverage of municipality is 1147.86tare. Most of the land is

flat and fertile. Several vegetable farms are located in this area, mainly in &dadfhimi
(ManoharaNagadeshand Bode), Hanumanghat, Sipadidthali andGundu. Vegetable

cultivation is

< ' &
! T N
e A -
’ D [ 2 L
© 2018/GoogIc -4", A e

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 @th private and government sect@isd:15). For instanceSintitar land

Occupations (%)

Services
18%

Handicratft,
pottry
21%

Figure 2.2 People employedy different sectorsin Madhyapur Thimi

integration, Kamerotar Land integration, Manohara Phanta, Dibyswari Land integration
projectshavealready started to work aiming to mandigeunplannedexpansion of urban
settlement. However, the land use policies and its implementation has suffered from political
and institutional failure. Several agricultural policies includangcentAgricultural

perspective plan (ARR9952015)have been failed to conserve the fertiied and other
agricultural issue§~AO, 2010. According to themunicipal reord of 2001, about 40

percent othetotal employed population were engaged in agricultural activitiesddition,

many employees involved in pottery, which is the traditional occupation. But these
occupatios have gradually been decreasing in this ar@aarily due to urban expansion

(Thimi, 2013).

27 Si t e 0 B:éonomis geographicoverview
Another fieldvork sitei.e.s i t és loéakd in KirtipuMunicipality of the Kathmandu
valley which is an old settlement situat®?3 8 6 t4® 62 N1 6 ‘A8 68 &

the southwest padf the valley(Shrestha et al., 20D3t is located aboutve kilometers
away from the city center of Kathmandu bordering by Lalitpur-®elropolitan to the east,

12



THE STUDY AREA

Chandragiri municipality to the west, Kathmandu metropolitan to the north, and Dakshinkali
municipality to the southt is known aghecity of glory?. Different caste people live in

Kirtipur but the majority of them aré&lewars It consists of 19 wards, and the total area
coverage is 14.7 square kilometesith 65602 inhabitant€CBS, 201). Historically Kirtipur
municipalityis an agricultural are@ccordingto therecent recor@f municipality office

(while fieldwork), about 6.6 square kilometers area is covered by agricultut@lahich
farmers are doing smadicalevegetable farmingsee inmap2.2) andlivestockwhich is

mainly for commercial purpos€armers also cultivatpaddy for household consumption
Recent years some farmers have started Kiwi farm in Khatrichap of Kirtipur which is close

to this study site.

The ayriculturesector is under pressure and productive land has been decreasing due to
continuousurban expasion, land acquisition done by Tribhuvan University (T.U) and

Kirtipur Horticulture Research Center. The land loss has also caasapationathange

from agriculture tdhe non-agriculturesectorof the local peopl¢éManandhar and Shrestha,
1992.

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

2 http://kirtipurmun.gov.np/en/rae/4
13
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CHAPTER 3: THEORIES AND CONCEPTS

Geographic research is an effort of gainaigetterunderstanding aherelationship

betweerthe human, plagandenvironment in which a researcher sensgdther the

information, put forward interpretation and reflects upon significant findikgehin and

Tate, 2000 The heoryis anintegralpart of research that helggeresearcheto providea

working framework which supports researcher to decide what to study, what to include, how
to gather information and how to repeas our research to oth¢€Cresswell, 2018 This

chapter comprises the multiple concepts and understandinglsasf and/or petiirban

agriculture. It also presents the discoursesagteand wastewater use in urban and peri

urban agriculture.

3.1 The oconceptualmultiplicity of urban and/or peri -urban agriculture

Agricultural activities that are practiced in and withie urbanarea gearally refers to
urban and/or petirban agriculture. It has bediversely described in different academic
contributions. One of the detail accounts can be fouddngeot 200Q Mougeot, 2006
Mougeot, 2010 He has provided the multilayeredncept of urban agriculture and he

insists that agriculture as a significatitategy for livelihood. In elaboratéorm,

f...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 thrdutapping 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,
generateesources (green areas, microclimates, cost] services and products

(dairy, poultry, flower) for urban arega(Mougeot, 201D

In hisconceptshe 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 agrgiMtougeot, 200D He

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

geographical coverage tifeurbanand perurban area.

According toGame and Primus (2015)rban agriculture can be categorized into two

spheres: Controlled Environment Agriculture (CEA) and Uncontrolled Environment

15



THEORIES AND CONCEPTS

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, gardeasdrooftop is called UEA.

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

can be performed within city building, yards, balconies, open spandim form of

gardensBrown and Jameton (2006)entioni c o mmu ni t y g agaredesms, 0 fasncdh
Aentrepreneuri al gar dens o0 wamdanireals gre raisedforv e g et «
both consumption and sellingAO (2001)has provided different concepts for urban and

pertur ban agriculture. The Aurbanod agricul tur e
livestock within city areas such as vacant plots, gardens, verges, balconies, coettainers

The fuPdraindo agriculture i s def i nthecityavicht hos e

is practi@d as sem¥ fully commercial farms to grow vegetables, horticulture, poultry and

other livestock to produce vegetables, milk, meat, eggs etowieconsumption and sale to

the market. This thesis focuses on fugban agricultural activities.

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

peri-urban agriculture

Concepts of urban agriculture vary throughout the world atfdtve 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
wasteand wastewater in it. Since this study is restricteglamdl area of a

developing country of Asia, the main interest here is about how urban agriculture is
understood in Global SowthThe widespread concept of urban agriculture found in
Global South is not similar to the Global North. In the Global North (mamnly

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

3 The Northi South divide is broadly considered a seeamnomic and political divide. Generally, definitions of
the Global North include thenited StatesCanadaWestern Europeand developed parts Akia, as well as
AustraliaandNew Zealandwhich are not actually located in the geographical North but share similar
economicand cultural characteristics as other northern countriesGldieal Souttis made up oAfrica, Latin
Americg and developindisia including theMiddle Eas.
(https://en.wikipedia.org/wiki/North%E2%80%93South_divide)
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economic resilience, though it embraces several challenges for urban planners
(Morgan, 201%. It is also taken as an act to generateranronmentdy friendly,
resilient andoroductive city landscap@icClintock, 2010. In Global South, urban
agriculture is mainly considered as a way of securing food, important sources
employmentaway of utilizing urbanwasteetc.(Mougeot, 2006as cited in
McClintock, 2010.

3.3 Concepts of waste and astewater

Waste is any substance that is thrown away after primary use and wastewater is any water
that is negatively impacted by human‘{ude generalwasteand wastewater are considered
as useless and unwanted thingswdver, from the perspective use wasteand

wastewater are not necessarily recognized as useless.

(" \
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Figure 3.1 Types ofwaste andwastewaterdefined Van der Hoek (2004) and
adjusted for the study

4 https://en.wikipedia.org/wiki/Wastettps://en.wikipedia.org/wiki/Wastewater
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Conceptf wasteand wastewater can be varied according to context of analysis, cultural

and local understanding. The wastewater thatagluced irthe urbancommunityis known

as sewage. FoKojid et al. (2010)wastewagrrefert o Ount r eat @Bdsedsoe wage W,
sources of releasingiasteand wastewater also defined. In the way of preseating

frameworkto assess tharbanwastewaterVan der Hoek (2004has given conceptual

definitions for different forms of wastewater.

He has distinguished household wastewater i
watero refers sthatmdymmisteft i cr iefid | amcdtassoci at ec
greywater o indicates kitchen as well as bat'l
constituents can be varied in different place and time. The attention of this research is not

only in wastewter but also thevasteuse in perurban agriculture. Thus, witihe

conceptuaintegration of these ideas, different typesvakteare also included (see, fig 1.).

Figure 3.1 includesvasteand wastewater produced from various smalllangkscale

mandacturing industries, agricultural residuals, waste food fn@arbycity hotels and

restaurants. In addition to this, the urbam n tbrinwafeor ot her 6 i's al so m
domestic and activitgectorsof waste and wastewater. The combinationliobasome of

themis referredto urban waste and wastewater that have been using directly and indirectly

in urban and penirban agriculture.

3.4 The aultural and local perspective of wastewater

Conceptual understanding from the cultural and local perspeaattivastewater 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 nobrrespond 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 valleyhe waterof Bagmati River of the valley (water near to
Paswupati temple is belieed as holy water) is considered as ritually pure w&edhha

Pani) butin reality,it has been mixed with urban runoff, some sewagdother pollutants.
Similarly, i n the area of Bhakatapur (where
definedon the basis of hothe clear water look&ee.Shaw, 2003:$6lf the water looks
transparent or with no visible particles, Mie understood as clean waténe possibility of
containing harmful bacteria and chemicaltbalocal categoy of clean water isinknown

The perception of farmers towards wastewdtereforecan 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 th

e reality.

3.5 Typology of waste and wastewater use in perurban agriculture

The methods of waste and wastewait#ization in agricultural activities is a major concern

as it linked with human and environmental influené¢sw different types oivasteand

wastewater are being usedurban and penirban agriculture can be associated and relied

onplans and policies & particular countrgs well as available technolog¥herefore,

dissimilarities inwasteand wastewater usxistall over the world.
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Figure 3.2 Pattern of waste and wastewateuse in periturban agriculture based on Van der hoel

et.al 2003
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Accordingto theVan der Hoek et al. (2002he wastewater is used in three different ways;
direct, untreated direct and treated direct, which are most relevant to study the pattern of

wasteand wastewater use.

i. Direct use of untreated wastewater and undecaegavaste: directly frorthe sewerage
system

ii. Direct use of treated wastater: reclaimed water

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

The conceptual illustration (see. figure 2) shomatthe possible ways of waste and
wastewagr useareborrowed fromVan der Hoek et al. (2002nd modified for this study.
The direct use of untreated wastewater and undecomposed whstesisof raw

wastewater andiastedirectly from the sewage outlet or directly placetthe cops

(Jiménez et al., 20)0Indirect use of untreated wastewater and undecompesstdrefers

to polluted stream water amgastemixed with stream water. Imost of the developing
countries urbanwasteand wastewatearedischarged without any treatment to the nearby
river. Farmer located nearby thatet useto irrigate their landvan der Hoek et al. (2002)
callsthisi mar gi nal quitddieved fo comtain reanycunknovisarmful
substances. Another type of use; i.e. direct use of treated wastewater and decoraptesed
tends to reflecon the situation of developed countries where the-fualtioning treatment
facilities exist Their ec |l ai med water 0 has been termed f
supporting ideas, this research attempts to pursue empirically the patterns of waste and

wastewateutilizationin perrurban farming activities.

3.6 The discourses owasteand wastewater use

According to Berge (2009), discourses are seideas about a phenomen&@uometims
contradictory discourses can be in circulation at any time. The global phenomevestef
and wastewater use to fertilize the crops and feed the animals has beenfroewediltiple
viewpoints. On the one side, there are ideas, which focus on negative aspedteand
wastewater use and somettoé otherideas articulate the positivity of it. However, there is
also a third set of ideas, which raised the issues efssaf harmless use whsteand
wastewater use in agricultural activities. Here, | present those ideas and thoughts that will

provide the analytical direction for the thesis.
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3.6.1 The closedloop discourses

Theclosedloop discourse onvasteand wastewater usi this caseindicates those ideas or

thoughts, which are articulated from the positive point of viddliile theorizing the urban
agricultureMcClintock (2010has us ed t h eorykfanretabold aftt Acé@lingt h

to the theory, rapid urbanization and industrialization as a consequence of capitalism has
separated humans from the natural environmer
met abol i smd. As a ibeesforindd, Thaameans tharblaiidnship r i f t |
between production and consumption is geographically separated. In this situation, it is

argued that urban agriculture can even helpeéndthe metabolic rift and redress the social

and ecological alienation be-establishingghe metabolicrelationship between human and

biophysical environmer{ficClintock, 2010 Sage and Dehaene, 201k is suggestethat

recycling the organic waste (human, animal and crop residues) through urban agriculture, the
increasing dependency on petrolebased food production can be reduced as a way to

mitigate the metabolic riftibid:p.194.

Smit and Nasr (1993resented amfluentialideao f A c | o s e dinwhicotheysy st e mo
advocatedvasteas an efficient resourdbatcan be utilized in agriculture as a way of

recycling. This coreiew is thatii aigulture in towns, cities, and metropolitan areas can

convert urbarwastei nt o resour ces t o (@bidpThiseogceptis ul t ur al
closely associatedith the sustainable urban environment aratemanagement. The

speedy context of urbanizatispredicted toeach thé6 percenturban inhabitants b050

if the current trendontinuegUN, 2014. In this situation, attention has already given to the

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

Brundtland Commission (198¢pmmission has postulated different dimensioingrban

agriculture that helps to trap and utilize the urban unused and poorly used resources such as
compostablevaste margin&land ofthecity, householdvasteand 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 urbagricultule throughout the worl@McClintock,

2010.

Empirically and conceptually, the efficient rolewésteand wastewater has been
documented. For instandéan der Hoek et al. (2002eals direct and indirect benefits of
using wastewater iperiurban griculture. Direct benefits abey listed are; conservation of

fresh water, reduction of costs of fertilizer through recyctihgutrients of wastewater. The
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wastewaters alsoconsidered as a reliable sourcaerafjation throughout the yeavhereas
indirect benefits are, preventing pollution of urban waterbodies through agriculseral

The wastewater generated from domestic processes or residential area possibly contain
several plant nutrients. While dealing positive tradeoff of wastewateQadir and Scott
(2010)have listed possible positive implications. The soil nutrients such as Nitrogen (N),
Phosphorous (P) and potassium (K) which are found in wastewateamegwportantrole in
crop growth and crop maturity. Therefore, the use of wastewater in agriculucesethe
needfor these all nutrients. The soil organic matters can be added and the soil structure
would be improved thaesultedthe gradual increment in soil nutrients for better crop yield.
However, there would be tir@ace variation in nutrient spfy capacity of wastewater
(Ibid:106).

The positive i mpact of waste and wastewat
urban food support system. The viability of waste and wastewater is believed as a driver of
wastewater use in urban and pantban agriculture because of increasing scarcity of sources
of water(RaschidSally and Jayakody, 20R9As it is economically viable to those who have
low investment capacity in urban and perban agriculture, can genegatumbers of
employmentnd efficient returns from this practice. Particularly, duthmedry season

peopl e who don étdirrigatovneybe tnangloyed Thatenaydead them to
the food insecure condition. In this situation, they can adigpbtternative where they get
theeconomicallyiable option. According tfHoornweg and Munré-aure, 2008 it can
contributeto the food security and livelihood in different ways; iftstanceurban

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

strengtlensthe economic base through the multiphairs of agricultural activities.

Foodwastecan be generated from different ways such as food production, processing,
harvesting, distributigrandconsumption. These foatiastehave been considered as
possible alternative components of livestock inpuestendorf, 2000 Limited land
availability, as well as thecarcityof fodder grassalways create obstiss to the livestock
keeping intheurbanand periurban area. In such situation, the common feadtesuch as
vegetable or fruitvastefrom vegetable markets and farms, foeastefrom thefood
processor, bakenyaste foodwastefrom restaurant and hdsemay contain nutrients which

can be used to feed urban livest¢8Kison et al., 1998
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3.6.2 Public health (risk) discourse

Health implication to both human aedvironment fronwasteand wastewater use in urban
and perurban 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 efasteand wastewater, are presented as risk discourse. Primarily, the
guidelines for the safe use of wastewater, exceetdgreywater oMWHO (2006a) raises
various health implications and possible ways to mitigate. Particulaspyg@e developing
countries may not be awaoéthe proper sanitation and hygiene are in more vulnerable
condition from thevasteand wastewater induced diseases. Workers, local inhab#aits
consumer are at high risk of intestinal worms, exerelaied pathogens, diarrhea and other
infectious diseasefor instance, typhoid and cholera from using excnetsteand
wastewate(lbid:10).

Risks can be varied by type whsteand wastewater udeas well as types of agricultural

activities. For example, wasted aquaculture may pose skin infections to the farmersocand

the consumey pathogens can be transformed indirectly through the contaminated fishes.

Similarly, the crossontamination of ine andfaecescauses health problem from the

parasites. Gaywater (bathroom, laundrandkitchens) could have less health impact but the

mix of otherwastecan generate pathogefisid:11). Practices of livestock keeping in and

around city area can be the cause of &ézoonot
from livestock and poultry to the human beirflyugeot, 2008 Such diseases can be

spread more ithedenselypopulated area.

The degree of health risk fromasteand wastewater use in urban andjpeban depend on

how plnned and safe technigues are adopted by the farmers as well as how consumers
consume the food. People in developing countries have been suffering from poverty,
malnutrition andlack of education. They always face scarcity of basic needs. This forces
themto use low costs input in farming activities. Moreover, people whevaséeand

wastewater are poorly informed about the health and environmentéHtiskain et al.,

2002 and mainly peopléhoseare out of easy access of fresh water, use wastewater for
irrigation. According tqdFAO, 2012 wastewatermay contains salts, pathogens, heavy

metals and pesticides that harm direeityl 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
. 1 Farmers/ 1 Contact with
Occupational| § Parasitic worms field irrigation water and
risks such asscarisand workers contaminated soil
hookworm f Contact with
{ Diarrhoealdiseases 9§ Children irrigation water and
1 Skin infections playing on contaminated soil
causing itching and the farm
blisters on the hanc 1 Exposedo
and feed T Market contaminated soils
1 Nail problems sch vendors while harvesting

askoilonychians 1 Washing vegtables
in wastewater

1 Vegetable 1 Eating

Consumption T Mainly bacterial consumers contaminated
related risk and viral vegetable,
infection such as especially those
cholera, typhoid, eaten raw
hepatitis A 1 Licking soil
M Parasitic worms M1 Children
playing on
the farm

Source :FAO, 2012h

There would be a kind of link betwe#re effect totheenvironmenteand human health from
waste wastewater irrigation. Fexample polluted (industrial) wastewater possibly contains
different metals andther toxingdirectly harmthe soil and causes to change soil structure
(Qadir et al., 200)¢ Contiruous accumulation of harmful na¢gs and toxic substance in soil
could raise th toxicity in crops andan have negativenpacts Eventually it can affect

whole food production and consumption chain from field to tdbld:11). An empirical

study ofKayastha (2015)oundanevidenceof high concentration of heavy metals (Zinc,
copper, lead, cadmium, arserandmercury) in soil and vegetable crops of Bhaktapu

district of Kathmandu valley. A potential reason they have mentioribe isseof polluted
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water for irrigationlin this case, WHO, FAO and UNEP have promoted the safe wastewater
irrigation met hods andbaarprpireora cahpgoahedace hi s acianil
health risks tdahefarmers and consumer.

3.7 Multi -barrier approach

Risk reduction and preventive measures of different health problems causadtegnd

wastewater use in agricultural activitiesisrucialissue. This is associated with tlssue of

food safety and safe use of waste and wastewater. Unsafe utilization of wastewater and
wastecauses microbial infections and different health problems to the peopleesasdta

manypeople die every year in developing count(M410, 20063 WHO, FAO and various

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

in agricultural activities itheurbanand perurban aredllicetal.,201). The- fimul t i
barrier approacho is a useful approach to dc¢
problems developed by WHO, FAGWdUNEP (see, fig.3) integting WHOs guidelines for

safe wastewater irrigatigfirAO, 2012.

Wastewater\|| Farmer/ \|i| Traders/ \/| Streetfood\ || Consumer
generation /{| Producer /i| Retailers /| Kitchens |

I

P = o, Awareness
Wastewater | i | gafe \| Hygienic | safe food creazlon to
treatment | :| irrigation | hardling | washing & Staen?;nd tor
i ractices | preparation
practices P | PreP safe producer
||

Facilitation behavior change via educatior
market and nomarket incentives, and
regular inspection

Figure 3.3 Multi -barrier approach to reduce health risks to farmers and consumers
Source(WHO, 2006 cited in FAO, 2012b

Conceptually multbarrier approach catches the preventive way of risk reduction and
considest hat sboaddl be safe at t he pofliodatalof pr od

2010. The preventive wayn this caseindicates the risk prevention is targeted at numbers
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of risk gateway before enterinige stage of consumpti¢gAO, 20120). This approach

comprises ideas of hazard analysis and critical point (HACCP) apptdAE€CP approach

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

Mortimore and Wallace, 200 HACCP i denti fy the occurrence
prevent them. Im similar way, muti-barrier approach concern to all stepshaffood chain

such as food producti utilization andconsumption.

The facts and predictions produced through quantitative risk assessment and statistical
measuremergometimes create more ambiguities and uncertainties. To neutralize those
uncertainties, preventive approaches significantly w@ikgnne, 1992 The nulti-barrier

approach is different from conventional risk assessment and wastewater treatment because it
does not consider ément as an ultimate solution hiualsoincludes safety measures from
farm-basedvia postharvestand toconsumptionThis method seems more situation based in
which Abarriers are placed at critical cont
(Keraita et al., 2010

3.8 Analytical basis for the thesis

Academic and noacademic researchemmlicymakers have differently conceptualized the

practice ofwasteand wastewater in urban and perban agriculture. Since my focus is to
explore the farmers6é (who ar e abtdpracticemiisn act ot
important to listen and understand themer®storylines, their ideasndexpressions.

Farmer sdé st or yl ithe man analtytital basisoptltisesss.ehsween, e

information collected from direct observation and secondaidencesill be considered.

The conceptual and theoretical definitions |
responses and fielevidencesMoreover, it is also important to consider-gpasted

conceptual ideas and beliefs while investigatinge f ar mer sé percepti on.
sometimaresearchers own perceptions could influence the analysis and outcomes of the
research. It is also vital to make ttedlection into those prexistingideas and beliefs that

deal both positive and negatigspects oivasteand wastewater use. For the reason that,

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

perspective.
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CHAPTER 4: METHODOLOGY

The choices we make about relevant ways of data gatheringmns 6f data angsis in

research is referremsa methodology(Silverman, 2005 Careful selection of methodology
helpstheresearcheto uncover the hiddemuth about the given research problem. This
chapter includethedetailedoutline ofresearch methods, techniquasdapproaches to

studyng the issue ofisingwaste and wastewater in urban agriculture. Presenting the reason
for the selection of the pattilar 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 discussastmy position during the
fieldwork. At the end of thehapter| will discuss an importance of the ethical issues, in

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

4.1 Mixed method and triangulation asa methodologicalapproach

Qualitative and quantitativesearchare considered as two major domains of research in
geographyThe quantitativemethod involves the explanation of phenomena through the
collection and analysis of numerical data using mathematically based methods. The
guantitative method is witleused by the natural scientists. It is about measuring and
analyzing the relationships between and among the variables. Its paradigm is based on
positivism or realisn{Clifford et al., 2018. Positivists argue that there is only one truth or

an objective reality that exists independenwian 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 int@ews andparticipant 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 largeone (Bryman, 2012 It is said that these two methodologies do not
oppose each other but they focus differently towards the same aspects of the phesfome
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 investigat@@reene, 2006

The use of compound methods has been call ed

often advocated as a way of doing valid rese@ik, 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 IBidn this study, data were producedngsboth
gualitative and quantitative methods suclsewsistructurel 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 efsusingwasteand
wastewater in agriculture is associated wlthmatter of social acceptance. The products
that are known to be produced usimgsteand wastewater might be avoided in the market.
Thus, there will be chances of getting pretended onfeomation fromwasteand

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, famaéid not provide any information abdhe

useof humanexcretto fertilize the crops but the field observation revealed sevidence

4.2 Entering the field: some issues of informant consent

My fieldwork was startedon o f May 2016 imornisgioftthat déyA o6 . Early
reached to the field with my field diary and camera. | saw that some people were washing

carrots and leafy vegetable on the river water. | moved towards them andatarted
conversatiorasking about theictionsbut some of them heated to talk with me. It is

because they thought werescaes ofheing publishgdar epor t er «

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

| realized that khouldbuild a rapport with informastand make them convinced first. |
startedaninformal conversation and | kindly requested for the help informing them about

my actualpurposeof visit. | explained in detail about the academic use of information that |
have collected. | also informed thehat my research report could not harm them and their
everyday life. After few days of rapport building with informants, | went to the field with
guestionnaires but this time rainfall became my barrier because most of the farmer stayed at
home during theain. The farming system in this ariedargely cominated by vegetable
crops.Exceptfew paddy cultivator farmersobodywasin the field during the rainfall.

While making some network with local people | kept somihef ar mer sé cont act
Now | started to call them first antlengo tothefield but it was difficult tofind theactual

house of each farmer thecity area. Some of them live in rented house. | could not meet

informants regularly; however, | continued my field visit. Sometimestlfameners in small
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huts, which are built in the field to be saved from the rain and sun. Theyrafsared their
vegetables for saleving at that hut.

After three weeks of fieldwork in site A, | started fieldwork in site B. This site was quite
familiar to me, as | studied in the university located in this area. Howelkiavehever been

to the exact farm site. In this site, | also faced some challenges of informant consent. Since
the farm is close to the Tribhuvamiversity, farmers had been interviedier surveyed very
often. Many graduate students from the University of Kirtipur used to go fomptfagitcal

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

them responded me as:

ALots of studentts wemdomat get hangt hbhi ng.
information to more than a hal tatoerfatod oz en

farmer in Kirtipur

Aiming to get familiar with informants as well as the issues, | participated with farmers work
so that | cald get more time to talk witthem and they would be happy iy help in their
work. The farmers in this site cultivate tomatoes in plastic tgiwigch aresimilar toa

greenhouseThe monsoon did not distumore tomy workin this site.

4.3 My status androle 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 additjaghe role defines the way status is performed. A
particular position of a person is connected to his rights and quinten, 1936: 113.

Generally, we confirm a particular status by acting according to our role expectations. This is
becausgwithouta certain degree of consensus about role expectations, our actions become
unpredictable for otherarling et al., 201} Statuses are therefore contingent upon how

the researcher and informants draw on their mental pools of social categorieblishetsta

differences or similarities they hold in comm@id).

According toMullings (1999) both the statuses as an insider as@n 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 researehersely to have a greater objectivity and
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observe meaning without person#luencessince they are not the part of the studying
group. She also decisively argubatthe binary concept of insider/outsider is anticipated to
hide the multiple positiamand positional dynamism of researchers during aftéldivork
procesglbid:340)

During my fieldwork, | occupied statues such as a Nepali young woman, a student
researcheanda f ar me r 0 statukschamgeddver tiMg and in relation to different
informants. Throughout the fieldwork, | was both the insider and outsider status depending
on the place. As an insider, | was familiar with their official language (Nepali) but | did not
understand Newari language. | wasoutsiderto them because | do not leagxperiences of
agricultural work. It is said that being an outsider might have an advantage of getting
greaterdegree of objectivityFonow and Cook 1991 in Mullings, 1999

As | explained above, I coul d nmminhg. Wihemla g e
opened up the conversation abthduse of wastewater to wash vegetables, they tried to
avoid answering it. The reason could be that the prastiosingwasteand wastewater is
sensitive as its associated wittheissues of social accepince.For instancesf consumes

know about th@ractice, they might avoid buying vegetalleshe market. At thigoint, the
biggest challenge was to be familiar and acquire reliable answers from the informants.
Firstly, | clearly explained them aboutratatus (student researcher) and infedthat the
confidentiality of informatioras well as personal datall be maintained iraresearch

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

n

case,lwasabl®ot est ablish new statasfasmar $l@at mews 0Kk

theopportunityto participate as well as experience the-péeloan farming activities.

Progressively | ended up my fieldwork with important information.

4.4 Sampling Methods

In geneal, 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 studiClifford et al., 2010:23pin order to make useful conclusions about the
larger group or population. According Bryman (2012187), a samje isa segmenbf the
population that is selected for investigation. kisecessarpart of research because it

provides guidelines for gathering information. There has belebateor a long time about
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theuseof sampling between qualitative and gtitative researcher. The quantitative
researchers often disagree with the qualitative sampling proce@aies.(2004prgues that
only survey and poll researchers tisese samplesecause they use probability sampling
and its generalization. Qualitative researchers disagteegwantitative researcher because
they argue that, sampling done by quantitative research do not have transferability of the
findings. However, one of the miglay 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 | have chosen the snowball
sampling for this studyThis allowed me taontact peopleasily in tle periurban area.
According toShutt, 1996: 164 snowballsampling is the process of identifying informsant

in which researcher find out one or feesponderstof the study area first and commaoaiie

with them, then request thetm indicate relevant others informants. This sampling process is
also known as respondeditiven samplingHeckathaen, 1997%. In this way, | have chosen

the informants fosemistructure questionnaire survey as well as for interviews. In the
beginning, | have taken informatidrom informant thosevereworking onthefarmand

they introduced me to other farmers.

4.5 Methods

4.5.1 Questionnaire survey

The initial method used ithefield was qiestionnaire survethat includesome closed and
openended questionse. £mistructued questionsl have done 50 serstructured
guestionnaires survey with respondents from two iffesites (25 in each site). The aim of
thesemistructurel questionnairesurvey was to get an understanding of the general
characteristics and soeexonomic data of theeriurban farmers engaging different
farming activities This tool wasalsousel to gather information regarding cumtgoeriurban
farming practices, its major components such as land, labor, market, irrigation, types of
production andecent change3he information collectely this methodveremore

guantitative which are presedta tables and diagrams.
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Picture 4.1 Questionnaire survey with an informant (left) in Manohara, (right) in Kirtipur

4.5.2 Interviews

During my field study, | was involved in fag¢e-face communication with informants,

talking with them in informal and formal conversations. That helped me to get familiar with
manyisaues. According tdriggs, 1986interview is a method of collecting data which

occur in a facdo-face situation. In another waljtchin and Tate (2013)efineinterview

allows a researcher to examine informants experiences, feelings@ns which could be

a rich sourcef information.The nterviewcan broadly be based on two types of questions;

one is operended and another is closedded.

For my research, | used opended questions with informant as one of the main data

collecion tools. Along with | also used voice recorder and field note to record interviews.
Duringtheconversationl listen, to them carefully. Because intervieelps me to
understandheissuef r om t he subjectsé point ofof view an
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 caatemal. 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). Duttvegnterview, | introduced

topics and objectiveto the informants before agri@g to participatel. have conducted

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). Durirtheinterview, many of the informants hadbusyschedule,
sometimes they left in the middle afinterviewin such situationand Irequested them for

their next free time to complete the interview.

32














































































































































































