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ABSTRACT

Use of local knowledge, increased public participation, and capacity building - singly or in combination
— are identified as major strategies to enhance sustainable and integrated management of water. Recenty,
capacily assessment has been recognized as one of the most effective means to operationalize these strategies
in the context of water resource management. However, the contemporary literature shows local-level capacity
assessment as one of the least explofed areas. The literature shows that capacity assessment still lacks
conceptual clarity and an inplementable framework. Efforts are being made in this direction, but very few focus
below the national level. Many such efforts are theoratical, and those that do focus at the local level are confined
to assessment of local needs.

Understandings developed through a systematic review of the literature were taken lo a small sub-
watershed, Gerkhu Khola, in Nepal and an fferative approach imbedded in a case sfudy was used to explore the
issue of capacity assessment. The approach was based on situaled facts, integration and application of both
qualitative and quantitative methods, and development of a method of assessment at the local-level with active
participation of local-level stakeholders. The iterative approach also included local-level analysis of sustainable
water resource management principles as given by the Interational Conference on Water and Environment in
1992 (The Dublin Principles: 1992), which helped to define an ideal condition for water resource management.
Therefore, the thrust of this thesis is also to examine lo what extent the recent ideas developed at the
international and national levels are applicable at the local levels. All findings and syntheses of the case study
were discussed with the grassroots level stakeholders to better justify and relate the findings to their knowledge
and consensus.

The findings indicated that a systematic exploration of actions, attitudes and preferences of local
people is essential for capacily assessment. It was observed that the local people are able to understand and
analyze the relevance of sustainable conditions identified for waler resource management viz., finiteness of
waler, participatory and users’ invoivement, women's role and the economic value of water. The local reactions
fo these conditions were demonstrated through sustainable actions, strong attitudinal incination and ability to
prioritize. Locally, capacily assessment is seen both as a solution and a problem. A framework developed based
on the findings suggests that capacity assessment should be an iteralive process with strong interdependence
existing among the different modes of assessment. It is hoped that the framework developed in this thesis will
streamiine efforts to integrale and synthesize local-level capacily in waler resource management. This study
also found that the issue of local-level capacity assessment provides a challenging arena for further exploration.
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CHAPTER ONE
INTRODUCTION

[Local Peopie’s] perceptions and understanding of resource situations and problems are important to
leam and comprehend because solutions must be viable and acceptable in the local context and
because local inhabitants possess exiensive knowledge about their resource settings (Grandstalf et
al. 1987:11)

Research Goal and Objectives
The goal of the research was to assess the capacity of major local-level stakeholders to manage waler in a

small Himalayan walershed. Using an iterative approach and participatory technique, this research aimed to
contextually present the actions, attitudes, and preferences of these stakeholders. It aimed to understand how the local-
level stakeholders’ actions, understanding and preferences are shaped around the issues of quality and quantity of
waler, participatory and users' involvement in (abbreviated in this thesis as WRM) processes, women's roie in water

management and the economic value of waler.

12

The specific objectives of the study are:
To provide a review of main issues that surrounds the context of capacity assessment.

To identify the major actions and awareness of people toward water by understanding the processes and
practices of its use.

To ascertain aftitudes of actor groups and their perception variabilities around an ideal water resource
management framework.

To identify the preference of stakeholders for water resource management within the selected watershed.
To provide a framework for capacity assessment in waler resource management in small watershed.

Background

‘What is said fo be needed in the short run to achieve is a massive transformation [in any water
resource system]... a change in perception to bring about and welcome ‘surprises’. Such ‘surprises’
apparently cannot be generaled through imported goods and models. They must rather be buik [sic.]
upon and amalgamated with the indigenous culural and social fabric in combination with the
opportunities provided by the environment (Falkenmark et al.: 1990:32)

No statement can betier jusify the siart of this thesis than that of Fakenmark et a. (1990). This thesis

atiempts 1o study the context and realities that surmound the issue of capacily assessment in waler resource
management in a rural Himalayan setting. The approach of this thesis is directed fowards the social fabric of people
iving witin a small Himalayan walershed. In this contex, ideas consolidated through an exlensive ferature survey



were taken fo a small walershed setting in the form of a case study. The methodology for capacity assessment was
alowed 1o evolve and all ouloomes were discussed with the users 1o betler justify and relate the findings o their
knowledge and consensus. Primarily, it presents the understanding developed by studying the context and structure of
*responses’ of the people toward waler (Fig: 1.1Y). It has done so, by addressing the major actions, attitudes, and
preferences of the local-level stakeholders and arguing their significance. The research synthesized here is expected
to help increase the appreciation for the knowledge and efforts of the peaple directly involved in WRM, and accept
some “surprises’ provided by them as useful guideines.

Fig. 1.1: Problems, Solutions, and Users in Water Resource

General Structure of [ Response  §EEN) General Structure of
Problems in water Solytions in Water
(" USERS
Physical Reduction Realizing Finiteness of Water
. . Involving Users by Making
Degradation of Quality More Participatory
Increasing Roles and

Impact on income Responsibilities of Women

Inequality in Access Recognizing Economic Value

1.3  Setting the Scene

Since the publication of the Brundtiand commission report in 1987, and with an added emphasis afler Agenda
21 (UNCED: 1992), three issues in WRM ~ Capacity Buiding, Use of Indigenous Knowledge, and Participation - have
increasingly gained popularity. These three issues have been ideniified as major stralegies lo operalionaiize the
sustainable processes in WRM and extensively researched?. However, in order 1o effectively intemalize them into
action, a noliceable gap has been feit between the theoretical efforts in dissecting these terms and practical efforts to
understand them on the ground (Alaerts et al. 1991a, Gupta: 1993, Hartvelt 1996, Biswas: 1996, Hopkins: 1997).
Clearly, there is a need 1o make more refined and consistent efforts 1o analyze the operational suitability of these terms
on the ground. The most critical gap has been noticed in the area of capacity buiing (Alaerts et al.: 1991b, Hartvelt:

' In the figure, it is not the intention of the researcher to pin down all specific problems and solutions, but it is to
address that the general structures of problems and available solutions are often best perceived by the users and
are expressed in their responses.

2 A recent Sociofile and Dissertation Abstract CD-ROM search resulled in over 7000 articles, reports and books
published on these issues afler 1986. Participation recorded highest with 2948, followed by 1980 and 1537 for

indigenous knowledge and capacily building, respectively (Trellis CD ROM Search: 1998).

3




1996, Biswas: 1996, Hopkins: 1997, Bergkamp et a.: 1998). Seemingly, the context of this word is often misinterpreted
as a prescription for providing more handouts 10 the beneficiaries (Alaerts: 1991, OECD: 1996, Borrini Feyerabend and
Buchan: 1997). This misinterpretation has been categorically highlighled by many recent studies in WRM (Chaker:
1997, Nigam and Rasheed: 1998, Briscoe: 1998, Bergkamp et al. 1998).

Similarly, very few studies or concrete measures have dealt with matiers concemning capacity assessment
below the national level (hitp//lUNDP.org/capmet~Aexthtm: 1997). It appears that it has been very deterministically
construed that the atiention given at the larger level would bring about some meaningful changes at the locaHevel.
However, such instances have rarely occurred in the reality as perceived and prescribed (Hopkins: 1997). Redistically
speaking, some noticeable normative changes have occurred, but changes at the tactical and operational levels have
yet (o take place. In this context, there is a growing intemational consensus about the significance of studying this issue
al the grassroots level (Alaerts et al.: 1991b, ICWE: 1992, UNCED: 1992, UNDP: 1994-97, Hartveit 1996, Nigam and
Rasheed: 1998, Briscoe: 1998). Expressing the need for further exploration of this issue, Biswas (1996) asserted that

‘Unquestionably, capacity building is going to be an essential requirement for efficient water
management in the 213 century, certainly much more than it is today. However, it is a very easy task
to say it is going to be an important requirement... Aiready, the issue is receiving considerable rhetoric
and lip service.... One would, however, be hard pressed to identify more than a few intelligent, well-
conceived and operational plans that have the long-term commitment...In fact, there are many things
that are being done in the name of capacity building, which could probably best be forgotten. The ‘oid
wine in a new boltle’ approach... can only bring marginal benefits...." (1996: 405)

This researcher, however, agrees more with what Brikké et al. (1998:7) argued as the need for renewed
learning perspectve in capacity building. He argued that

*..a leaming perspective in capacity building..., as biue print approaches do not work. It is essential

that the different perceptions of problems and solutions are shared in a leaming environment in which

academic knowledge and communily experience are equally valued and shared in a dialogue that

allows the adaptation...”

However, the most reasonable argument has been given by Bergkamp et al. (1998:11), who stressed that

...fo ensure that we can answer these questions fon capacily building in WRM] we need to assess

what is known, identify gaps in the available information, and set about filling those gaps so that high

quality [sic.] advice is available to countries on demand.

Whie Biswas argued on the utiity of the issue and indicaled on the need for a changed perspective on
capacily assessment, Brikks et al. asserted on the need for a new approach to examine it. Simiarly, Bergkamp et a.

pinpointed on the need 1 identify the gape in the present efforts of capacily building. However, hitherto the efforts have



been more or less fuzzy and confined at the national level. Considering this limitation, the focus of this research has
been much narowly defined and it is limited to a small walershed area. Depending aimost entirely on the local level
siakehoiders’ responses and their perspeciives on the waler resources, this research has atlempled 1o understand
how local people have shaped their lives around waler, how they perceive its management, their present knowledge
about it, what iss required, and how they wish outsiders 1o participate in their utiiization of waler.
14  Research Explanation

Observing the contaxt of capacily assessment, Biswas (1996: 399) staled that *lcapacity assessment] suffers
from numerous conceplual....constraints...and it could have different meanings for different people..." Similarly, capacity
assessment being the crux of this research, it can also provide ground for muitiple interpretations. Admitidly, it needs
bhdaﬁeddhwtsetﬁshdsbndmdbnp(baiﬁcdyw&deasdvagemwbmﬁd&esaﬂ
assumptions in WRM approaches. It has equally relied on falures as much as on the success accrued from the
q;plicatimsofmwa\doldq;pmamesFaunatdy.meteexistsaoonsenwsfegadhgmerobofusetshallWRM
approaches. This consensus enhances the utlity of this research, as it proposes a framework for capacity assessment,
which is required in most WRM approaches.

To expiain the ressarch, all the key words used in the title of this thesis have been defined. The definition
draws from the iteral meanings provided in various dictionaries and relates them with most common definiions
available in the iiterature.

Assessment:

Oxford Dictionary defines assess as: 1. 10 set an estimaled value on, 2 1o set the amount of, 3 to estimale or
delermine the significance, importance, or value of, evaluale. It defines assessment as the act of assessing.
Capacity:

Oxdord Dictionary defines capacity as 1 the abilily to contain, absorb, or receive and hold, 2 the point at which
no more can be contained 3 the power of receiving and holding knowledge, impressions, eic., mental abiity, 4 the
ability or quaiiications (for, or 10 do, something), 5 maximum output or producing ability, 6 the quakily of being adapled
(for something) 7 a condition of being qualified or authorized; position, function, stakus, elc.



Capacity Assessment
The combination of the iteral definition of the two words therefore compleles the definition of capacity

assessment as an examination and estimations through quakification or quantification of people’s ability to contain,
abeorb, receive or hoid the conlext of the given issue. It is aiso estimation and examination of people’s ability to do
something, their maximum ability 10 adapt or express what is good or bad for them.

This definition is entirely different from that of capacity Buiding, which is a concept that advocates on the need
loimprove the abilty, knowledge, and atitude of peopie or insttutions 1o better perform their roles. However, unless itis
known beforehand what capacity aready exists among the people or insiitutions in question, capacity bulding is less
ikely to sucoeed.

Water Resource Ma

There are both simple one sentence and multi-volume books are available that try to dissect the term WRM.
For example, Petersen (1984:4) defined WRM as a process that “involves the development, conservation,
enhancement, preservation, or maintenance of waler and related land resources o achieve national and local goals of
the society.” Mitchell (1993:3) preferred to define it as a decision-making process “conceming policy of practice
regadnghow[wdaf]reswcasaedocdeda\dmmmm«mmts[watar]reswcesmaybe
developed” Fitzsimmons and Salama (1977:3) argued from human and utity point of view and posited that *an
effecive WRM involves wo considerations. First, waler must be used to meet growing set of consumption
requirements, and at the same time it must not be degraded in quality. Second, water must be utiized by man not only
{o achieve economic gains, but also to satisfy a number of socially desirable objectives.” A rather lengthy definition
comes from O' Riordan (1971: 19), which is one of the most cited definitions in the contemporary resource
management discussions. The researcher has modified his definition of resource management o fitinto the context of
WRM. He conlended that WRM:

*...may be defined as a process of decision making whereby ...[R is] allocated over space and time
according to the needs, aspirations, and desires of man within the framework of his technological
[WRM] should be visuslized as a conscious process of decision involving judgement, preference and
commilment, whereby certain desired resource oulputs are sought from certain perceived resource
combinations through the choice among various managernial, lechnical and administrative
allematives.”



This researcher, thus concludes that WRM may be defined as a conscious decision making process, where
available oplions are carefill judged against their costs and benefits, and the best one is applled to maximize the tolal
ubiity o the human being from a given body of water resource. Here, the perspective of total utiity has been mentioned
o avoid lengthy discussion of quakitaive and quantitalive issues of walr.

Small Watershed

Watershed is defined in this thesis as * a fopographically delineafed area that is drained by a stream system,
that is, the fotal area above some point on a stream or river that drains past that point. The watershed is a hydrological
unit often used as a physical-biological unit and a social-economic-political unit for the planning and management of the
natural resources (Brooks et a.: 1991: X). The word “smalf” placed before ‘watershed” is used simply o provide a
sense of relative smaliness the studied area (19.11 knv). In Nepal, the walersheds below 25 k» are considered as a
small or sub-walershed (NPC-NEPAP: 1994). In this thesis, small walershed and sub-walershed have been
interchangeably used to refer to the study area.

1.5  Approach and Limitations

This thesis is an outcome of three fleld seasons spent in a small watershed, Gerkhu Khola, in central
Himalaya between the period of May of 1985 and November 1997. It must be noted that the conclusions of this thesis
may not be applicable ko a year of cimatological extremes, because the monsoon and winter precipitation, for al field
seasons, were recorded as normal. Between 1995 and 1997, the average rainfall in the selected watershed and
surrounding areas fluctuated by less than one percent from its 20 year mean value (DHM: 1997).

Similarly, it is not an attempt to unearth a panacea for WRM problems in small Himalayan walersheds. The
findings are based on situated knowledge of human and physical significance and do not represent the entire
Himalayan belt. However, its outcomes provide enough ground for generalization.

The intemational, national and broader demand- and supply-side arguments, provided in the beginning of this
thesis, are not an atiempt 1o undermine the case study. In fact, the case siudy conduced in Gerkhu Khola watershed is
the centre of this thesis. Admitiedly, however, the background discussion bears a significant relevance o criticaly
examine issues relevant 10 the context of capacity assessment. it must be recognized that this thesis is based on the
concept of capacity assessment that only began fo gain ground afler 1991 (Hopkins: 1997). Considering that many



issues surrounding capacily assessment are stil unclear or emerging, the background information atlempls b
consolidale the argument of the thesis. Consequently, the thesis is presenled in two major parts. The first five chaplers
essentialy make the background of this thesis. The case study is presenied in the second part, which starts from
Chapler 6. Al chaplers are writlen as stand-alone unis, which has, athough unwilingly, resulted inlo some degree of
repetiion.
1.6  Need for the Research

This research is conceived out of the following realizations.
1.6.1 Need for a Paradigm Shift

Globally, a significant theoretical breakthrough can be observed in the field of WRM (Rodda: 1995). Stressing
the need for policy change the freshwaler resources Stockholim Environmental Institute and United Nations (1998)
jointed argued that

“Lessons from experience indicate that we must fundamentally change the way we think about and
manage water. We must embrace new policies that are comprehensive, participatory, and
environmentally sound. This will require difficult decisions and actions on the part of all of us. But, one
fundamental point is clear: we have no choice...” (htip/www.sei.se/cfwaw97front.htrni: 1998)

In this context, the preparation of the Dubiin Principles (International Conference of Water and Environment
ICWE}: 1992) has been regarded as a testimonial 1o this intention (Rodda: 1935, Briscoe: 1998). Similarly, there is
much evidence that some degree of paradigm shift has also starled 1o occur at the national level (Jench-Clausen:
1994, Boesen: 1994, Kahangire: 1994, Briscoe: 1994, Biswas: 1996, Hartveit 1996). However, while the giobal and
national attempts are seeking 1o increase the level of participation and buld capacity (Alaerts: 1991, Biswas: 1996,
UNDP: 1994-97, Briscoe: 1998, Brikké et al. 1938, Nigam and Rasheed: 1998), these realizations are very siow in
“frickling-dowr” 10 the sub-national and local levels (Chene: 1997). Consequently, their benefits are minimum and
inconsistent 1o allention given 1o enhance the concept and relevance of capacily assessment at the local level.
S&asﬁnmtnmedbwmphdmatmmkhwadlymﬂdhgmma,mw
Rasheed (1998: 10) argued that

“While the importance of the participatory role of the communily is recognized, often the policy

makers put forward arguments on the lack of capacily and capabilities at that level. These myths are

reinforced by the fact that capacily building exercises are often confined fo the national level and
neglecting the needs of local institutions and communities only perpetuales this myth....°



Based on this discussion, two apparent conclusions can be drawn. First, there is a dearth of evidence that
can adequalely support the need and the conlext of capacity assessment at the grass-rools level. Second, there exists
a need 1o conceive a design methodology for capacity assessment based on grass-fools level investigalions. The
framework of this research is buitt around similar challenges.

1.6.2 Small watershed as the Lowest Appropriate Level

It has been agreed through the Copenhagen-Dublin-Rio process that the identification of a suitable level of
WRM is country-specific (Briscoe: 1994). Realizing the same, Brown (1991: 163) posited that for WRM al *countries
differ.* However, even within a country, this issue has remained very contentious, and ongoing attempts appear lo be
often too superficial or complex to be used to manage water at lower levels (IMMI: 1997a). This statement may be
supported as a conclusion to four polemical issues. First, people's potentiality in managing water stil needs %o be
properly defined. The efforts toward this direction often leads to some arguments against the context of ‘cover
everything (or holistic)' that current WRM approaches advocale (Monigomery et al: 1935, Nigam and Rasheed: 1998).
Second, there is a background of multinational organizations arguing a different need such as: *...for effective capacity
buiding, the first the most essential requirement is having a good cadre of capable senior managers’ (Biswas:
1996:400). Therefore, the idea of downscaling of WRM may not be very appeaing to those with power to decide. The
third is the fear of losing *“economies of scale” in WRM if it is managed at smaller levels (Khan: 1988). The fourth is the
complexity of capaciy assessment tself ~is it at al possible to take it to the lower levels? As Alaerts et al. argued *...the
interest in capacity building is relatively new. Confusion stil exists on its precise meaning, ils role and on how fo make it
operafional...” (1991a: 15). These issues are properly reaized in the context of this research.

1.6.3 Reversing the Approach

One of the most contested notions in WRM is the identification and acknowledgment of users’ knowledge. So
far, most efforts precede the task of preparing a ground for the users fo parficipale in prescribed management
practices. However, itfle effort has yet been made 1o prepare a ground for the outsiders 1o participate in the
communities’ responses 10 the problems. Here, Tobba's (1987) assertion holds true that “the managers/scientists are
not only reinventing the wheel but aiso the wood of which the wheel is made.” It is because the knowledge is avalable
but it has remained under- or unused. Similarly, it must also be noted that because of the lack of proper concem the
people’s knowledge in managing and using waler is aiso disiniegraling or has aiso become dormant (APROSC: 1994).



A similar issue "is the integration of the concepts of sustainabiiity and capacity assessment’ (Segeren: 1991:
Opening address 1 UNDP symposium on Capacity Buiding). The efforts, so far, have been made to define the
conditions of sustainability and, in that, role the users are required o piay (Alaerts et a.: 1991b: 73). The essence of
capacity assessment, however, is desired 10 be just the opposile. Conceivably, if the sustainability is not present (at
least in the eyes of the outsiders), the alismpts need 1o be reversed o identil the elements of unsustainability (Jodha:
19903, Jodha: 1980b). The construct of this thesis has reaized these needs.

1.6.4 People’'s Knowledge in Watershed Management

The argument proposed here is for the involvement of the users in the decision-making process. However, it
is more important to engage people and their knowledge in design and management of waler resources than simply to
creats a framework where they can participale (Greyling: 1987). Gupta (1933) observed that oflen a coercive form of
involvement of people in WRM is regarded as participation. It is shown in figure 1.1 that both problem and response
structures can be analyzed through the immediate users’ responses loward waler. Thus, there exists a need to expiore
how the elements of such responses can be isolated? Arguably, to design such a framework it is essential to make a
comparison of people and outsiders’ capacities lo undersiand each other; especially | argue, it depends on the capacty
of the outsiders.

1.6.5 Beyond Ethical Issues

The thesis has used four principles of Dublin as the background 1o assess people’s capacily in WRM. This
sarves two purposes. First, the thesis accepts the need for scientific rigor. This thesis is not purely fo advocate the
*othical issues’ (Maxey: 1991,K. Hewitt: Personal communication: 1997) involved in using people’s acfions, atiitudes
aumfermshWRM,Mbgivemmnsagbbdyawapbdsdenﬁﬁcmnbm(Rodda1995).Second.itcm
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1.6.6 Nature of Management Response

ltis acoepied here, WRM activities in the Himalaya, or anywhere else for that matler, have 1o address one of
a combination of the following issues:

a) WRM initiatives attempt to replace activities that the contemporary efforts define as unsustainable.
However, there is a dearth of analysis of if activiies presently undertaken by local-level actors are
sustainable.

10



b)

WRM requires decisions that involve either integration of policies or implementation of a combination of
activities. These decisions require that those involved must accept radical departures from the existing efforts.
Implementation of activities without proper appraisal of the key partners’ preparedness o receive them can affect
the envisaged results. This entails having an understanding of ali actors’ perceptions or attitudes toward the
proposed or perceived changes.

The third issue is the requirement of an entry point. Often WRM fails because too many things are done at
the same time. Some programs appear so simple to those concerned so that they lose their interest in
them. Others are too complicated to maintain interest. Similarly, often programs or activities are given to the
users in a bundle too complicated for them.

Thus, WRM activities are likely to address these issues more efficienty if they are based on, or are evolved

out of the local siakeholders’ capacily demonstrated in their actions, atitudes, and preferences. The rationale of this
thesis can also be sensed in this requirement

1.7

Conceptual Framework of the Study
Slowly, it is being accepted that global solutions may not work at local levels. As Ghosh and Rasheed (1938:

9) posited:

“The waler crisis is more local than global but most interventions are now global. The global approach
to the problem may help to articulate the issues but the solutions have to be suited to the local
requirements.”

The stalement given Fig. 1.2: The Approach of the Thesis
by Ghosh and Rasheed ProblomRC:.l:c:Zmalization '
(1998) may be loo far-fched, Review of e Literature Oubin c“f.,.:“ Phosophical Overview

but there are some strands of Need for and Concept of
readity attached b it
Therefore, | argue that efficient
WRM requires a deliberale
atiempt 1o internalize people’s
knowledge in new experiise.

B

Conceptuaiization of
Himalayan Phiosophy

Capacily Asssssment

Sub-Watershed/Users
Incorporation of
Suggested Changes

However, i is imperaive that

such knowledge is free om the researcher’s subjecive judgments. The syntheses of knowledge should be identified,
fitered through, and scrufinized by the waler users (Lynch: 1993, Frideres: 1992). The effort 10 use such information
must be induckive and should provide an adequale basis for integration of diflorent levels of analytical hierarchy (Saaly:

1



1990). it must also be undersiood that the single problem may require a multiple response. it is also essential 1o
understand that different levels of stressas characierize WRM efforts. Similarly, this thesis respects the sentiment given
by Glasbergen, (1990:155) who staled, “Water Resource Management is an ongoing process of rationalization.” The
approach of the thesis has been presented in the Figure 1.2.

1.8  Organization of the Thesis

Earfier, the researcher mentioned that in order
to dlarify all the conlentious issues around the concept
of capacity assessment, review of Intemational,
National, and Himalayan waler resource management
has been deemed essential. Consequently, the thesis is
writlen in ten chaplers and is divided into two major
parts. Part |, Chaplers 1-5 introduces the thesis, argues
and explains various conceptual issues and introduces
the methodology, as well as the relationship between
the two (Figure 1.3)

In Chapter 1, the study was introduced, and
objectives and rationale was presented. Chapler 2 of
this thesis provides a review of the physical and social
modes of assessment as well as the Intemational
issues surmounding the context of this thesis. Chapler 3
presents a phiosophical basis for the research.
Chapler 4 reviews the waler resource seclor of Nepal,
especidly the organizational and administalive
structure for WRM. Chapler 5 presents the detaled
methodological framework and inroduces the specific
approach used in the thesis.

Fig. 1.3: Organization of the Thesis Chapters

Introduction
(Chapter 1)

Redefining Assessment in Water Resources
(Chapter 2)

Himalayan Philosophy: A Native's Review
(Chapter 3)

Part|

Water Resource Management in Nepal
(Chapter 4)

Methodological Overview
(Chapter 5)

Gerkhu Khola Watershed: The Study Area
(Chapter 6)

]

Understanding Actions
(Chapter 7)

Understanding Attitudes
(Chapter 8)

|
JPal't i

Understanding Preferences
(Chapter 9)

Summary and Conclusions
(Chapter 10)

12



Part Il expands the conceplual arguments around a practical setting. it begins with a detailed introduction of
the research area and presents some of the “non-water” information collected during the participatory survey. Chaplers
7,8, and 9 provide action, atiitude, and preference analyses. Chapler 10 provides a synthesis of the analyses and
presants the major conclusions of the research. As mentioned earlier, al chaplers, except this one, are writien with
dsﬁrumobiecﬁvesa\daecoupbthes.Hmver.dsﬁtﬂmmecﬁonsmd(equ;btshhracﬁve.
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CHAPTER TWO
CAPACITY ASSESSMENT IN WATER RESOURCES

*Among the components of the capacily building process, the capacily assessment is the least well

developed or understood. Most technical assistance programmes and projects focus on meeting

capacily needs, without undertaking the analysis that would normally be required to ensure that the

solution is the most appropriate one in the circumstances.” (Dr. Thomas J. Hopkins: 1997)
21  Background

The topic of this research, Capacity Assessment, is very recent (Hopkins: 1997). In 1991, based on the
review of hitherto project implementation modality, UNDP concluded that the issue of capacily assessment is either
seriously lacking in most WRM programs, or is misinterpreted (UNDP: 1981, Hopkins: 1997). The realization was
equally shared by the World Bank (Buky: 1990, Alaerts et al.: 1931b, Hopkins: 1997), WHO (Collaborative Counci:
1989), UNICEF (UNICEF: 1989) and UNESCO (UNESCO: 1989). Consequenty lo explore the deficiency, UN
organizations hired many consuttants (e.g., Hopkins: 1995-7), and research groups (e.g., Harvard Team: 1994) and
launched pilot projects al over the world? (Biswas: 1996, Hartvelt: 1996). Unfortunately, these efforts were conceived at
amuch higher level and most had ittie or no utiity at the grassroots level (Ghosh and Rasheed: 1998).

Similarly, many studies were conducted during the 1980s and 1990s in the field of capacily assessment at the
locaHevel (Freire: 1982, Drew: 1983, Easter and Dixon: 1986b, Butz: 1987, Garbrelch: 1987, Fakenmark: 1991,
Baland and Platieau: 1996, Futlon: 1994, Amanor: 1994, Ker: 1935, Asafu-Adjaye: 1996, Neupane and Young: 1997).
These studies covered a wide range of issues, inchuding the possibiity of intemalizing local-people’s knowledge in
external efforts. Unfortunately, the recorded achievements on this front aiso are very inconsistent (Chambers: 1997).
Arguably, the local-level efforts have generally deciined to accept any limitations in the local knowledge (Anyanwu:
1988, Kindon: 1993). Thus, it is evident that the concept of capacty assessment is stil fuzzy, and a design
methodology capable of weaving exiemal knowledge in the tapestry of local knowledge is lacking (Biswas: 1996).

This researcher argues that there is a conceptual similarity between the knowledge developed at the wider
level and the situaled knowledge of the locaevel. The argument is based on the conviction that both seek to maximize
the total utiity from any given volume of waler, and sustain it by minimizing extemnaliies. Thus, | posit that it is possible

3 The UNDP’s symposium of Capacily Building for Water Sector recommended that pilot studies be implemented in
10 countries: China, Vietnam, Lao, Maki, Ghana, Sudan, Swaziland, Mexico, Bolivia, and Peru. UNDP and the
govemment of The Netherlands currently fund the research.
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o design a converging platform and the two streams of knowledge can be effectively integrated. However, 1o achieve
the goal it is essential 1o review differant modes of assessments and, in thal, ascertain people’s roles and significance.
2.4.1 Objective of the chapter

The main objective of this chapler is 1 review the relevant ileralure that surrounds the issue of capacity
assessment. Specifically, the chapler aims:

e todefine existing problems

o o approach capacity assessment from different modes of assessments
o o elaborate on the need lo study capacity assessment in WRM

o toelaborate the key concepts used in this thesis

22  Water Resource Problems
221 General

Among the mulitude of problems faced by human beings, one of the most serious is the increasing demand
of freshwater. Water plays a fundamental role in the welfare of any country and it is linked to almost all aspects of the
economy (Fitzsimmons and Salama: 1977, ICWE: 1992, Biswas: 1993, Gardurio and Arreguin-Cortes: 1994, Young et
al: 1994, Black: 1995). Water is necessary for human metabolism and it is needed for irrigaion, industrial, municipal,
and other purposes. In a broader sense, waler can be regarded as an important factor of production and amenity
(Munasinghe: 1992, APROSC/JMA: 1985). Thus, it must be recognized that watsr is an indispensable factor for two of
the basic needs of the human being: health and food.

222 Himalayan Water Resource Context

Box 2.1 adequately establishes the role of waler in the socioeconomic developmental process. In a similar
context, the development process and future of the Himalayan country, Nepal, greally depend on water resources
(NPCINEPAP: 1934, APROSC/MA: 1995, Power in Asia: 1995, Bhattarai: 1997). The rivers originaling in the
Himalaya do not only provide waler for basic survival, but aiso is the main resource that Nepal can polentally use for its
development (Sharma: 1972, Neupane: 1993, NPC/NEPAP: 1994).

However, in confrast 1o this vast endowment, Nepal today faces more difficull problems in water resources
than ever before. Nepa's rugged topography provides great polential for putting waler o many economically productive
uses. The botal avaiabiily of waler in Nepal is about 150 bilion m? per year. This volume can irrigaie 8-10 milion
hectares of land and produce about 47,000 megawalis of hydropower (Bhattarai: 1997). Despite this, the country
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presenty faces an acule shortage of electricily, imigalion, and polable waler. Thus, there is a very high demand for
freshwater in the country and i is rapidly increasing. Similarly, the exisiing sources of supplies are deterioraing at a
much faster pace under various partially explained — considered to be a combination of human-made and natural -
pressures (NPC/NEPAP: 1994). The degradation in waler quaiity has offst both the organized and unorganized
attempts to increase the supply.

Box 2.1: Functions of Water Resource Management
o Ecological maintenance and control — part of the basi Agricuiture - use of water for irrigalion purposes
ecosystem of the earth Aquaculture - use of waler for aquatic resou
» Life sustenance - indispensable commodity to sup exploitation
[ Security - against man made and natural disaster Industrial - for industrial production and operation
quantity of water navigation, trade and transit.
distribution of water rafting
o Lland Use - ;amm”amﬁm 'I"::“w“[ Tourism — as a part of the natural beauty
Recessary waler char associaled i Religious function —cremation, worship, pilgrimagel
o Community function - for fire prolection, parks,
cleanliness

Modified after Bruke and Heaney: 1975, Fitzsimmons and Salama: 1977

Both structural and management approaches are adopled 10 increase the supply. The success, however,
has failed to keep pace with the increasing demand. The attempis are mainly on control over the timing and location of
the country’s uncertain waler resource inlo reiable freshwater supplies (World Bank 1934, NPC/INEPAP: 1994).
Following the World Bank's ruling against the Arun Hydropower Project in 1995, the Govemment of Nepal (HMG/N)
has decided 1o gradually abandon the supply-driven approaches (Power in Asia: 1995: 16). Consequenty, WRM has
begun to embrace a much more decentraized stralegy that advocales smaller-scale walar resource projects (Pandey:
1995, Bhatlarai: 1997). Although demand management is now realized as the main agenda, it has not bome expected
results (HMG/N Economic Review: 1997). Simultaneously, some of the problems traditionally managed by the people
using their ingenuity have also started 10 grow beyond their management capau:+ies (DANIDA: 1997). The reason for
the latter condition may be altributed 10 the changing waler-human relationship and external faclors, ofien alien 1o the
local management siralegy, influencing the waler use sysiems
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ecological Box 2.2: Himalaya Water Resource Management:

2 simbar conked, o c»n.l\:oymcmnoﬂhoI’l'ablcm'u

beitin which Nepal lles is not atogether free The review of iterature on Himalayan water resources presents a
fom conoversies. Thus, WRM in Nepal few vital issues. First, it demonstrates that the WRM in Nepal is in
a slow transition toward demand driven approach that advocates
suffers fom two controversidl ecological developing small water resource projects. Consequently, the need
debales (Box: 22). The stewardship of for ressarching various WRM issues at small watershed or
_ community levels has escalated. The third issue is to appreciate
WRM therekre requres @ dear | 4 the complexily of both the WRM and the ecological reality that
understanding of, and inlegration with the surround this resource in the Himalaya has escalated (Chalise:
1994).

Himalayan development issues.

23  Water Resource Assessment: Physical - Social Debate

[Water resource] development is being set back for years in some developing countries, because
investments have not been made in basic data collection’ (Action Agenda of ICWE: 1992)

The above concem expressed by the Insmational Conference on Water and the Environment (ICWE)
suggests that there exist serious limitations in waler resource assessment and, in that, data collection and their
inlerpretations are limited. Although, it was implied, this concem was merely a reileration of a similar concemn expressed
by a similar gathering in Mar del Plata in 1977+ (Biswas: 1996). The rerun of the episode can be (and stil is) justified
against radical changes and redefiniion of priorities that 1ok place during 1977 and 1998, For example: the context of
people’s participation has been redefined (Munasinghe: 1992), the basic need fulfilment program has now been
abandoned; the water and sanitation decade has passed without any noticeable benefits (Harvey. 1994); the
Brundtiand Commission Report is published causing a noticeable shift in the development thinking (Jordaan et .
1993), the concept of capacily assessment has been introduced (Alerts et al.: 1991b); the Dublin Conference and Rio
Summit have been convened in1992; hydropoiiical awareness is reemphasized (Rodda: 1935), the ‘weak or strong
susiainabiity’ is now conslanty debated (Beckerman: 1995), and the concept of walsr uses management is adopled as
the main agendain WRM (UNDP/ Harare Meeting Agenda: 1998).

3 *In most countries there are serious inadequacies in the availability of data on waler resources, particularty in
relation to ground water and waler quality. Hitherto, relatively little importance has been attached to its systematic
measurement. The processing and compilation of data have also been seriously neglected®(Report of the United
Nations Water Conference: 1977.7)

S Although the terms waler resource management and waler use management are used interchangeably, there
exist a fundamental difference between how these two words are perceived. While the former provides more
physical and a theoretical content (o waler, the latter puts waler resource in a more human related and practical
context.
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However, the Dublin process indicated that globally WRM efforts have suffered due to the failure in defining
the nature of data and a process of their assessment. Consequenty, it suggesiad rethinking of the context of the
assessment in WRM. Rodda and Young (Foreword of ICWE Keynole Paper: 1992) stressed the need 1o clarify the
required information, their probable sources, and a ransparent methodology o gather such information. This
researcher argues that the first siep should be to clarify wo core issues: what needs i be covered, and what is the
best way fo cover what needs o be covered? The following section analyzes information needed for an effective WRM
and, in that, the role of the people as well as the need for capacity assessment

2.3.1 Physical Assessment in Water Resource Management
“Mountain environments generally are distinguished by more or less strong vaniations with altitude,
aspect and, in extensive mountain areas, from one mountain range or valley, to the next. This is
usually apparent in precipitation pattern, wind and avalanche activity, seasonal and perennial snow
cover, degree of glaciarization, and pattems of runoff.” (K. Hewlt: 1986:33)

As a natural entity, water folows a natural system commonly known as the hydrological cycle (Figure 2.1).
The cycle shows how water falls on the ground, travels downwards, over, or under the surface of the ground, reaches
the ocean, and relums to the atmosphere by solar energy-induced evapotranspiration (Falkenmark: 1993, Ayibotele:
1992). The cydle is nammaly characterized by many sub-cycles operating within it (Figure 2.2). Distinct time and place
characierize the occurrence of both the cydle and sub-cycles. Water users and managers seek to modify the sub-
cydles 1o meet various uses and demands for waker. In this context, WRM is normally defined as the application of
structural or non-structural methods 1o alter and control the time and place of waler 1o salisfy various human needs.
Both users and managers seek 1 increase the effectiveness of various structral applications by applying non-
structural methods.

At the global scale, the hydrological cycle serves as the primary source of supplies in any given region. Global
waler resources are abundant and renewable for the existing technology (Frederick: 1983). In contrast, freshwaler
sources at the local-level are limited, uncertain, and found in different forms as characlerized by the nature and
functioning of sub-hydrological cydies (Young et al.: 1994). The hydrological sub-cyde is defined in this thesis as
hydrological processes taking piace in a local context, which is characierized by definite cyclic refaionship between
waler supply, waler use, and disposal. Localy, the sources are either natural or human made, represenied by physical
and socioeconomic setings. The avalability of water at the locaHevel varies in ime, space, and quality. Such variabiily
depends on many hydrological variables, especially, rainfall and runoff (Moigne et a: 1934b).
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Fig 2.1: Hydrological Cycle
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Fig 2.2: Hydrological Cycle and Sub-cycles

The average annual rainfall in the Himalaya varies from viriually nothing in the rain-shadow areas fo as much
as four melers in some valleys (ives and Messerk: 1989, Agarwal et al.: 1984, DHM: 1994). Figure 2.3 presents the
variabiity in rainfall in different physiographic zones of Nepal. Such spatial variability is obeerved 1o take place even at
the lowest planning/administralive unit (Chalise: 1994). A study conducied by APROSC (1994) in Nepal Himalaya
Observed that rainfall varied by aimost three imes within an area less than 25 km? above Betrawali. The study found
that the vilages on the foothills not only received more rainfall but the combined runoff was about 30 imes more than
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that in the upstream areas. A similar study conducied in Garhwal lesser Himalaya found that the annual runoff rate in
different land types of the same walershed varied by almost 50 percent (Rawat and Rawat: 1994).

Fig 2.3: Variability of Rainfall by Physiographic Zone, Nepal
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A wide range of physical factors characterizes precipitation, siorage, evaporation, and runoff, which, in
combination, delermine the source and the supply of water in mountains. Such factors include windward or leeward
situation of the community, local slope, relief, geology, topography, altitude, and snow and glacier characleristics. The
example of windward and leeward variability can be llustrated by citing the variation in rainfall of Pokhara and Manang
Valley. Separaled by the Annapuma massf, within a horizontal distance of less than 50 km, the former receives
precipitation in excess of 4500 mmvannum, whie the latier receives less than 250 mm/annum (DHM: 1997). Simlarly,
local slope or relief is a very important factor in the Himalayan WRM, because most of the communities are situated in
the hil-siope but the river flows in the valley botiom. The waler retention capacity of the soil also depends on the
physical characteristics of the slope.

A fow individuals and institutions: have looked into the possibity of groundwaler exploration and waler
harvesting in the hil. However, these effors, except for a few axceplions, have been unsuccessful (Gautam and Ra:
1988, DHM: 11 Decermber 1989, DOY: 1963). Litimigaion has been Fried in a number of places 1o beat gravity, but the
it content in he waler and unreliable power supply makes it both lechnicaly as wel as financialy unfeasible
(APROSC; 1974, APROSCIIMA: 1995). ICON (1995) conchuded that the efforts made by Agricultural Development
Bank, Nepal (ADB/N) b install pump irrigalion in the hills are unfeasible and must be abandoned.



In his detaled cimalological and sociosconomic study of a smal vilage, Sakme, in Nuwakot District of Nepa,
Smadia (1992) observed that the rainfallvaried significanty in an altitude between 1250 and 4000 meters. He observed
that the rainfal patiem show August — a6 compared b July in the valley botioms — a5 the month of maximum
precipitation, This variaion aiso afected the run-off patiem and the general agricultural pracices downsream. Despile
more than 3000 mm of rainfall, the author observed that the cultvaion of rice is dificult on southward facing slope
because of extended hours of sunshine resulng in excessive evapotranspiration. Butz (1967) also cbserved the
variabilty in the runoff and lopocimalic controls on mountain hydrology in Hopar Nala Basin in Pakistan, Allan (1986)
tried o prepare an aliludinal model based on accessibiity and for that, he discussed a fair degree of meteorological
variaiion in the mountain. Recenty ICIMOD published a cimalological aas of Nepal, which has ufiized Geographic
information System (GIS) to indicale a similar variability in precipitaion (ICIMOD: 1996).

The opocimatic control of waler is also characlerized by geology of the area. To find the relaiion between
waler discharge and the geology, Whol (1985) conducted a detalled study in ungauged mountain channels in eastem
Nepai.wmwmmhm\gsmnmmnsmbemmmmmymmnsm
downstream. Whol posited that such altsmpis although producing a few localized stream discharge values, could not
be used for developing a model 10 estimate stream runofl.

“The absence of correlation between maximum discharge and either channel or basin characteristics
imply, a) that statistical regressions used fo estimate discharge at ungauged sites may be of low
accuracy in mountainous channels, b) maximum discharge must be estimated directly at each site of
interest” (Whol: 1995: 74).

In this front, Marcus et al. Fig. 2.4 : Length and Gradient of Tributaries of Trishuli River, Nepal
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The avalabiity of waler also depends on river characterisiics. Figure 2.4 provides the relationship between
discharge and gradient of difflerent ributaries of the Trishull River above Belrawali. An APROSC (1994) team observed
that agricultral activities varied significanty in all of the Trishui’s tributaries, because the quantity and patiem of its
availability were different at different siope conditions.

Various studies have established that rivers flowing from glaciers are more reliable than from the lower
reaches (Japanese Society of Snow and loe in Langtang glacier: 1974-1987, Snow and lce Hydrology Project of Wilfrid
Laurier Universily in the Karakoram: 1985-1990, Snow and Glacier Hydrology Project in Khumbu, Langtang, Makalu,
Annapuma, Kanfroba and Humia: 1987-1994, Arun Basin Project 1982-1994, Sierra Nevada Snow Cover Study:
1989, Indian Glacial Ressarch program: 1977-92). The Department of Irigation in Nepal observed that the iigation
systems constructed in the glacier-fed rivers are more stable than those constructed in the rivers generaling from other
sources (DO 1993). The spalial variabiiity of waler is often aggravated by its temporal variabiity. The rainfal in the
Asian Himalaya depends on the summer monsoon, snowmelt, and winler westerly winds (ICIMOD: 1985). An average
of 75:80 peroent o the precipitaion oocurs between the months of May and Seplember as an effect of the Monsoon
(DHM: 1994, ives and Messerii: 1989). Figure 2.5 provides the temporal variation in rainfall, evapotranspiration, and
water requirement in the westem Himalaya of Nepal.

Fig 2.5: Variation in Rainfall, Evapotranspiration and Water Requirement, Westem Nepal
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At the micro level, a dearth of this kind of ressarch is apparent. A few studies, such as that of Butz's (1967),
have atiampied 1o expidin the relaionship between discharge and waler requirement in Karakoram. Similarly,
Department of krigaion of Nepal (1983), and Smadid's (1982) extended studies have made some noleworthy
contributions regarding this issue in the ceniral Himalaya. Nevertheass, lack of time serles examination and failre o

employ users in the study framework — which the studies have conceded — weakened their findings.

Fig. 2.6: Source of Drinking Water in Rasuwa District
Mountain regions are characlerized by diversified o0 war
)

sources of waler supply (Fig. 2.6). Sources such as, springs, 2%
rivers, and wells are used, individually or in combination, for
drinking and irrigation. Springs are normally used for drinking
waler in the Himalaya, while the rivers and rivulets are used
for imigation, cottage industries and other household uses
(APROSC: 1994). A DO! report siated that more than 75
percent of the springs dry up during the dry season (DOI: 1983). These urveliable conditions oflen lead to the falure of
the projects and WRM actvities.

Based on the foregoing discussion, it can be concluded that the cumulative availabiily of water in any
geographical unit does not reflect the total “accassible’ quantty of waler. This aspect becomes more compicaled when
the geographical area is composed of complex geographical sub-units. It has been argued earlier that the avallability of
waler in Nepal fluctuales by as much as 1200 percent in a spalial and 1800 percent in a tempora dimension
(NPC/NEPAP: 1984). Thus, aithough the cumulative figures provide a sound pictre, more than 40 percent of the
people are reported 1o be deprived of the quantity and quality of waler that is collecively termed as the “social
minimum’ (WHO: 1984, ICON: 1933b). The reason behind this dilemma has been identified 1o be the technological,
managerial and financial constraints 1o cope with such variability, however, not least of which is also because of a
sustained struggle which is black-baxed to develop a single stralegy for all waler resource problems in Nepal (Chalise:
1994).

Yet, most of the management approaches have considered aggregaled, averaged or buk dala as useful for
waler resource analyses (Thompson and Warburton: 1985, ives and Messer: 1988). Nepal Environmental Action Plan
(NEPAP) has also succumbed 10 a similar generalization (NPC/NEPAP. 1384). NEPEAP has contended that the
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management plan of the major walersheds in Nepal alone can solve al existing problems. However, such
generaization can become folaly ielevant under the diversity, flucuation, and variabiity of waler resource
characlerisics; because, the water demands of population and other aspects of the economy must be satisfied with a
definite amount of waler, an optimal regime of its supply and proper quaiity. To identify and betier understand the
opwm,aeaspedkaﬂmmmdyssmwnwmrdevmtmmexudsasmammmmd
acoounts on water resource structures.

The discussion presented here adequalely demonstrales that the extreme variabilily and fluctuations that is
currenty on the main agenda for all WRM exercises are, in fact, part of the day-lo day survival stralegies of the people
in the Himalaya. Conversely, the variables thal characlerize waler avallabiity in the Himalaya are extremely uncertain
and difficut to capture through any scientific observation and measurements. Therefore, there exists a need foliow an
altemnative means and build such information around people's reactions and responses to water that people are
potential of demonstrating in their actions, strong attitudes, and preferential incination.

23.2 Social Assessment of Water
‘One can cite many examples of policies of govemment in which the failure to recognize that what

was involved was essentially a social system has led if not to disaster at least to gross inefliciency...

we have neglected the social aspects of the problems and treat... [them] as if they were physical

systems.* (Boulding: 1966)

lweashgly,wdaisbehgregadedasasoddfmmmanaudmwca(aisﬂas1996).1'nis
depa’ueca\havet\wposbleexpla\aﬁms.Theflstisbassdonmeconvicﬁonmatwatarismebasisofife—a
major resource that can be used to enhance income and its distribution in the society (Munasinghe: 1992, Jordaan et
d: 1992, NPCNEPAP: 1994). The second explanation is rooled in the discovery of a unique but changing
inferrelaiionship between waler and human beings (Fitzsimmons and Salama: 1977, Halley and Thompson: 1968,
Postel: 1994).

Human response 1o waler is more difficult o undersiand, identify, measure, and analyze than the natural
mmmbmbmamm.mmbemsm
Mbmawmhmm.msmmumwmumma
the communiies and by understanding the conlext of waler resources use. Therefore, problems relaled 10 sustainable
WRM must be examined as a part of socioeconomic procees. Many researchers have suggesied the need for
researching the interface between social processes and nakural phenomena linked to waler (Long and Field: 1974,
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Fitzsimmons and Salama: 1977, Chamber: 1978, , Sanwal: 1989, APROSC: 1994, Bandhopadhyay and Gyawai
1994). There are efforts underway 1o understand the society-waler inter-inkages, and the Himalayan water use system
has not escaped this atiention. These efforts can be obeerved in a wide spectrum of approaches— encompassing a
range of pure economic research (Gardufio: 1994) to physical engineering studies (Dunsmore: 1988, Whol: 1992,
Smadja: 1992).
2321 Human-Water Use Systems

To some extent, the ongoing efforts have been able to capture the scales and types of water use systems.
First, the human-waler use systems are typified by their sizes, in the sense of spatial coverage and population served,
and local people’s involvement (APROSC: 1994). Agarwal (1976, 1982) and Uphoff (1986) viewed that the waler use
wstemhthel-ﬁmdaymregioncmbatypiﬁedbyhcontrdofpeopboverhemca.ﬂnybohcormdedIhauhe
size of the systems is negatively correlated to the extent of participation.

This dlassification, however, is uneliable and may be rejected, because the size of the water use system and
level of participation are two unrelated aspects. For example, Rajapur irmigation system in Nepal, which is entirely
managed by farmers, imigales an area over 12000 heclares (APROSC: 1990). Similarly, there are empirical findings
mmmmmmmaummwmmmdmmacouz 1993c,
Falkenmark et al; 1980, Smadja: 1992, APROSC: 1994). In addition, it is now an established fact that the use of water
depends on how people reflect themseives in the water-human relationship. For example: whie evalualing Sunsari-
MomglrrigaﬁonsystemhNepd,ﬂwasobwvedhdageabriwohamntofpeopledom(dwaysmcateabeﬂef
waler-use system (ICON: 1994). Such attributes of group dynamics and participation are also explored in other
resources, viz. agriculture (Carson: 1992, APROSC/IMA: 1994), forest (ives and Messerf: 1989, Baracharya: 1966),
soll and land use (Hatley and Thompson: 1967) and general resource use (APROSC: 1979, Byers: 1984). Similarly,
the use of waler is aiso lypified by the context and scale in which the human-waler system is inlerpreled (Holings:
1995:14-15).AshasbempresauadhBoxza.atumwarusawsunmbemprebddﬂemﬂyifadﬂemt
viewpointis taken.



Thirdly, the relation has been typied by a
particular use of waler (Gardufio et al.. 1994, DOK:
1993, ICON: 1993b). However, in most cases, the
supply sources are not resictive to any particular use
and often depend on the preference and orientation of
the society. A Japanese Intemnational Cooperation
Agency-sponsored siudy in Langlang (1984) observed
that the rivers originaling from glaciers are less
preferred to those originating from the lower reaches of
the mountains. Normally, farmers avoid irrigating with
the meit-waler, fearing that it can prolong the dormancy
of the seeds. Butz (1987) has reported a similar patiern
of water utiizaion in Karakoram Himalaya Such
preferences can affect the cropping patiem and
socioeconomic response fo waker even at two the ends
of the same community.

Simiarly, the water-human relationship can aso be typified by the social-orientation of the society. This
mm,nmﬁwaweammmmvmumwmmu

Box: 2.3 Man-Water Interrelation

Comucoplan or water as an infinite resource
characterized by smooth improvement in both quality
and quantity as the pressure increases (Kahn and
Simon: 1984, Boserup: 1965)

Anarchic or the hyperbolic view on water
characterized by constant degradation and reduction
in total quantity (Eckholm: 1975, Rieger: 1981, Postel:
1985)

Balsnced view on water characterized by sustainable
principles. Need for adjustment and tradeoffs
(Brundtiand commission report: 1986, World Resource
Institute: 1994, ICWE: 1992)

Resilience or the view of nested cycles characterized
by fundamentally discontinuous events and
processes, recognition for renewal, and the view that
recognizes instability as much as the stability
(Falkenmark et al.: 1980, Messerli: 1983.)

Evolving or the evolutionary and adaptive form of
nature (Hollings: 1995)

Modified after Hollings: 1995

waler. Winiger (1963:103) eloguenty argued this in the following words:

'Anyasscssmedofacamphxsyslmhlmofﬂsabdilytopmvidcasustaimdpmduw'onof
myammummummwmmmmkmmm,w

sought, by the population concemed.”

Such human response in WRM is, however, very difficult io define or capture properly. As an ilustration, Mu
(1988), on his wilingness-lo-pay study, observed that all hypotheses developed o lest the exisience of hypothetical
bias, sralegic bias and starting point bias in the wilingness-lo-pay bids were rejectad. More interestingly, the
hypotheses that Mu had formed on the background of modem economic undersianding all faled or were not

cinaly conckisive.




Finally, the emerging philosophies on which WRM approaches are basad have been very less effective to
properly establish the basis for WRM episiemology. in this context, Rothenberg (1992: 74) questioned, “Whether
*acophilosophers’ and conservationists should focus their atiention on paricular resource), or on the communities of
which the resources] are a part, is of issue’. Similarly, whether the “individual’ or the "communily * as a dynamic,
inclusive social ecosysiem s f0 be focused s yet 1o be properly resolved (Gupta: 1993).

2322 The Context of Community-Water Relationship

The linkages between waler and community are many and often hazy. They vary o a certain extent between
amoderm and a traditional culture. Conventionally, it is assumed that in traditional societies, waler is regarded as a free
good, their supply sources are nalural, and the amount of water used is imespective of the social strata of the users
(Long and Field: 1974, APROSC: 1979). Similarly, in modem societies, it is assumed that water is considered as an
economic good, the sources are modified by both structural and nonstructural means, and the users pay for the use of
water (Chambers: 1978, Frederick: 1993, Jordaan et al.: 1993, APROSC: 1986).

However, it would be demonstraled in the succeeding discussion that such a black or white distinction is often
irelevant to the actual situation. The use of waler requires incurring many tangible and intangible costs, and many of
the characleristics identified in modem systems are sometimes more pronounced in traditional waler use systems. In a
modem sociely, progress may not necessarlly mean more consumerism and alienation from the waler resources.
When societies shift their concems 1o include broader goais (or modemize), they not only aspire to accumulate more
affuence, but also more linkages that are social, local knowledge-based, and technology oriented (Long and Field:
1974, Rothenberg: 1992).

Seemingy, sodeles can A [ g, 2 4: Societies are Mixed In Chaugadha, Nuwakot

strands of both tradiional and modem cultres. 1, e same small vilage of predominantly subsistence farmers,
For example in Chaugadha VDC, Nuwakot in few houses have all the modem bathroom fixtures and

have electric powered generators to pump water
central Himalaya, an APROSC team observed Ineir yse. There are sprinklers in the fields for dlericulture.

an inleresting composite of modem and ater management is, however, communily defined and
_ _ ich farmers appeared to have succumbed to the decisk
raditional society (Box: 2.4). Itis contended here  |made by Waler User’s Association composed of predominan

that ignorance of such aspacts has reduced the EMall famers. (APROSC: 1994)
usefuiness of the research conducied in the past.




Box 2.5: Socletal Distinction and Women's involvement

Gender issues and participation of women in WRM are increasingly receiving importance. Because in developing
countries, as Young et al. (1994:4) posited, °...the pivotal role of women as providers and users of water resources
and guardian of the living envionment has seidom been reflecled in institutional arrangements for the
development and management of water resource... positive policies to empower women to participate at all levels
in water resource programmes, including decision making and implementing in ways defined by them®. While the
*modem’ waler use struggles for women and minority’s involvement in waler resource projects, the strands of
such involvement are found on various traditional water-use systems. In Jumla District of Nepal, women made
decisions in both home affairs and in waler related productive activities (APROSC: 1993). They are acknowledged
as users, managers, and guardians of water resource.

In a study conducted in Lagos State, Nigeria, Oredugba (1991) reported that the women are mostly responsible for
collecting water and allocating it o different uses. Women are also responsible for managing and conserving water
resources. It is observed that women considered both quality and quantity while managing water.

Realizing the women's role in WRM, JAKPAS (a World Bank-funded drinking water development project in Nepal)
and Gramin Bank in Bangladesh both operate projecis entirely through women. Contrary to many interpretations,
the projects managed by women are more efficient in terms of discounted payback period, benefit-cost ratio and
cost of operation and maintenance (ICON: 1993a, ICON: 1994).

The notion of water banking, which is regarded as a breakivough in WRM with *possibiity of replication
work-wide® (Frederiksen et al.; 1933, Arreguin-Corles: 1994, Easler and Heame: 1995) existad in the Himalaya for
milennia. The users of iTigaion systems in Weslem Nepal transfer their water use right in equivalent of puises and
mustard (APROSC: 1986, APROSC: 1969, ICON: 1995). Simitarly, in Budhsingh VDC of Nuwakot District and Rajapur
of Dhangadhi Distrctin Nepal, the waler rightis ransferred in equivalent of abor contribution (APROSC: 1994). In both
of the cases, writlen codes of conduct do not exist and the transfers ocour on folk understanding.

Several ressarchers have posited that users often fall to observe rules and reguiations, while moving along a
continuum of traditional 1o modem water use sysiems (CERID: 1979, DANIDA: 1997). This, as the following quotation
from Indian Himalaya supports, is an unnecessarily generalized observation:

*A village panchayat (assembly of eider men) in Garhwal lesser Himalaya devised a unique rule of

punishing people [who failed to participste in community waler use activities or damaged or polluted

waler resources].. when did such an offense ake place, the punishment decided was fo ask the
culprit to stand barefoot under the open sun in hot summer and feed the birds two and a half kilogram

of grains from moming to evening. * (Agarwal 1989 quoted from Gupta: 1990:4)
The Fraditional socielies have ofien been perceived as dosed and self-sufficient. Yet, the buk of the Keralure
indicales that the Himalayan socielies are self-reliant rather than self-cuffidient (Gupla: 1993). This researcher views
that in waler use the former becomes more critical. In the era of deepening inlerdependency, few communities can




prosper in isolaion and without modemization. If one chooses self-sufficiency — an economic version of isolation - it
makes its members suffer. Setf-sufficiency could lead 1o inefidency, and less diversification. Self-reliance, on the other
hand, encourages one 1o look beyond the community and o diversify the use of waler resources. There are many
evidences in the Asian subcontinent, which support the argument that sodieties continuously struggle o become more
seff-refiant o manage avallable resources (Shiva and Bandhopadhyay: 1986, Thapa: 1990, Gupta: 1993, Neupane:
1993, Neupane and Young: 1997)

Simiarty, water may be more expensive in tradiional societies, than in modem societies. The voluntary labor
contributions in traditional WRM, if converted o their monetary equivalents, are al least thvee times higher than the
price (or users’ fee) collected in highly subsidized ‘modem’ drinking water, and six times more than ‘modem" iigation
systemss,

2.3.3 Social Systems in Water Resource Management

Social systems in water use can be interprelad in lerms of uncertainty existing within the community. The rural
waler-use contexts can be pictured as a complex sysiem full of uncertainties. The waler resource exists in nature as a
system; thus, al people living in a hydrological regime are mutuially interdependent. Athough extensively explored
wmnhmuowwrmadmﬁwawwsnbsﬁlmasbhwmmﬁeswm
living therein, up and downstream of the same rivulet, situaled at two different vertical points, act and interact Similarly,
all water development projects have environmental and socioeconomic consequences and these are often matters of
great controversy. In the same sociely, itis not uncommon o find a situation where a new project is unaccepiable to a
certain communily due to unwarranied side effects, while another segment may be lobbying hard for the same for
different reason(s) (Prof. G. Wall, U of Walarioo, personal communications: 1985).

Along similar lines, Messerii (1983) described that “the activity of one man in the mountain affects four others
downstream Conversely, its micro level of manifestation could be “the action of one man deciding and affecting the
fives of the entire community.” The communities are ofien so closely situated that the action of one community is directly
reflecied in the quality and quanily of the supply of waler 10 anolher. Thus, the usage of waler is wiapped around the
construction of the society. The findings of APROSC (1994) siudy in Nuwakot district in Nepal ilus¥ale this stalement.

8 Calculated based on the current market price for *social minimum® and iigation water for one hectare, ref: Uphoff:
1986, APROSC: 1986, Yoder: 1987.
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The study observed that the adoption of improved agricultural activities and choice of the crop depend more on the
timing and avalability of the imigation water and communily-imposed waler resource regulations rather than on the
avallabiity of labor and land quality. The extreme example of the social construction can be the drinking waler project
sponsored by CIDA in West Nepal, where, people in two communities refused 1o drink the piped waler because it was
aligned through another community inhabited mostly by peopie from the untouchable dlass (APROSC: 1993).

Hatley and Thompson (1983:366) observed a mutual adaptation of vilagers, the landscape, and a forest-
culture, which showed a continuously changing relaionship. The authors’ observation is equally vaiid for waler-human
interrelationships (Neupane and Young: 1997). Communities adapt themselves to changing waler conditions, no matter
what intemal or external pressure there may be. Similarly, their actions o adapt to the waler resource conditions are
reflecied in their attempts to manipulate the hydrological sub-cycle (Fig. 2.2) and accepled tradeoffs and adjustments.
Moreover, the adjustments and tradeoffs are mostly culturally defined, which characteristically changes with any
fluctuations in the physical aspects of waler.

Due 1o the continued human intervention in hydrological cydles, this researcher argues that a pure physical
waler resource system is nowhere 1o be found. The hydrological sub-cydles are, in fact, adapled systems because their
natural stability is anthropogenically modified to cater o various human needs. These aspects shape true capacity of
the people, who express it in their actions, attitudes, and preferences. They may not always be sustainable or founded
in scientific ground, yet the existence of refined local knowledge is unquestionable.

The WMO and UNESCO jointly pleaded that management efforts must be based upon comprehensive
refiable water dala and information if they are to succeed (WMO/UNESCO: 1991). This research entirely discards this
stalement because it fails 1o address the real need that exists at a waler-user’s level. it must be recognized that the goal
of WRM is not only 1o develop data, but a set of understanding: the knowledge that can be applied in a meaningful
context (Prof. G. Young, WLU: 1998, Personal Communication). Realizing the same, ICWE conference and
subsequent atiempts have pleaded fo take the waler management atlempts 1o the lowest appropriate level. However, it
remains 10 be elaborated salisfaciorly, because scaling down alone may not solve the problem unless that process
elaborales the roles that peopie can play in the given conlext.



234 Why People?

This review cited a number of current studies allindicaing that the reliance on people's knowledge 1o carmyout
research is mandalory. Abraha (1991) obeerved that the management of waler resources in the rural setup is a
complex engineering-social problem. However, it is hardly ever considered that the indigenous people’s knowledge is
s0 much refined in WRM (lves and Messerfi: 1989, Butz et al.. 1992). In this regard, *open receplivity’ of the managers
and planners are needed to identify as 1o how the indigenous knowledge systems function (Abraha: 1991).

The ingenuily and the exlent of people’s knowledge of the physical aspects of water are proved in studies
conducted in the other parts of the worid. A ressarch conducted in rural areas of Spain evaluatad the context in which
resource management is defined fom a socioeconomic point of view. The study concluded that the function of public
utiity must be developed from the geographical point of view, based on situaled knowledge, and shouid be able to
respond to the social demands (Perez Esparcia: 1990). Similarly, a study conducted in the West Sumatra, Indonesia,
revealed that the local people possess a long tradition of refined knowledge in WRM and creale many relevant rural
social institutions for the proper use of waler (Ambler; 1989). The findings of West Sumatra support the findings
recorded in the Rajapur Irrigation Project, Nepal and Hunza Valley in Karakoram (Butz: 1987, Neupane and Young:
1997).

Wilkins-Wells (1988) studied the modality of fransfer management responsibilities to the users in Sii Lanka.
He suggested that large, centrally managed projects are oflen characterized by weak institutional arrangements for
waler allocation, and can be tighlened if the management responsibilily is shifled to the farmers. Similarly, exploring the
theory of development from within, Huddlesion (1994) reporied that the participation is the key to atlain the
development objectives. The main argument of Huddieston's thesis is that the local-level responses iniialed by the
rral poor are ofien the best and somelimes only avaiable solufion 10 cope with existing crises. Another study
conducled in Sri-Lanka showed how people’s utiization of domesc waler supply and quality are linked 1 the supply of
waler and its local geohydrology (Myers: 1991). Thus, waler utiization in the communily is a function of physical
characteristics of waler, such as he taste, flow and accessibility of water. These studies have also established that the
underlying social structures, community-based self-help groups, rules regarding access (o waler, and collective
ownership support the efficient and equitable development and management of the waler resource sysiems.
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Studies have diso estabished that communities develop a wide variely of physical and manageria
echnologies for WRM in response © different ecological condifons, cimalic diversity and changing need and
aspiralions of the people (Wikins-Wells: 1968, Myers: 1991, Chaise: 1994, Neupane: 1995). These activites range
ffom the use of waler wheels for it imigation (6.g., in Thar Desert in India), waker-harvesting techniques (6.g., in midde
Hills of Nepal) to sophisticaled waler proportioning devioss construcion in gravity-flow systems (Gupta: 1983, Chalise:
1994, Neupane: 1995, ICON: 1985, APROSC/MA: 1995).

24  Converging the Modes of Assessment

‘Water management literature (with exceptions of course) unfortunately reveals an unsystematic
approach to planning [and decision making]... True, water resource practitioners live with the extemal
envionment and the water management syndrome day after day. However, when new...
[methodologies] are proposed, they are likely to focus on specific problems from the perspective of

traditional planning approaches. Little attempt is made fo explore the broader societal context of

planning activities that something insidious is out there® (Bruke and Heaney: 1975:5).

The preceding section demonstratad that hitherto the analytical methods developed within the waler-society
radition are concerned mainly with explaining and predicting, in a comprehensive manner, the complex interaction of
people and waler. However, various complicaions, diversities, and uncertainties affect our knowledge of physical and
social elements that need to be addressed in this type of analysis (Messerfi: 1983, Thompson and Warburton: 1985).
Inwwaﬁmhwmpbdmnﬁcﬁmsaﬂuwﬁhsh&ddmm&inwmsbmﬁd,ye&ewdw
essentia is to pinpoint their extent and relevance at different operational levels — local, regional, river basin, efc.
Obviously, this task entails the need for more in-depth and advanced research. Especially those with potentiality to
explain ‘what actually the people can offer to the scientific community” and *how can the scientific community relate the
management efforts o the existing capacity’””

itis therefore essential 1o understand that, in short, WRM is ke putting a complex jigsaw puzzie logether. The
betier the small pieces are shudied and designed, it becomes easier 1o soive the problem in its entirety. Thus, as a point
of departure, undersianding the nature of problems in WRM is necessary — which have been, to some extent,
presentad in the eariier sacions. The nature of the problem suggests that the red WRM problems lie at the grass-foots
level. Nevertheless, using the same analogy of waler and a jgsaw puzzle, information collection and decision making at
the locai-level could mean just a small part of the puzzie perfectly designed and put fogether!



In this front, syslems approach ries 1o solve complex WRM problems by analyzing the nature of the problem
and by generaling and identfying different solution allematives (Simonovic: 1996). While doing this a WRM problem is
approached in a holistic sense and all backward and forward linkages associaled with the problem is analyzed by
undersianding the entire waler resource systems (Simonovic: 1997). Similarly, sysleme approach recognizes the
dominance of science in the process of allemative generation. However, Simon (1977) noted that most WRM problems
are unstruclured and characterized by fuzzy as well as routine complex processes for which concrele solutions do not
exist. Similarly, Turban and Meredith (194) noled the bounds of science. Thus, itis essential that both the science and
atsoperdemtnmpldbtmbsdvehpmblemWhieatsduldbeusedbdeﬁnemnmeoﬂrnproblem
and its processes, the science should structure the processes through the application of appropriale lools and
methods. This researcher recognizes the complexity and argues for the need of decomposition of problem structure.
While it is not the objective of this thesis to critically evaluate what systems approach can or can not do, it recognizes
MMdewmmwmmmmkedhamm%mdmsmmwcd
premise of systems approach appear 1o be sound, the practical significance of this approach are stil debalable.

Simiarly, it needs Yo be emphasized that management of waler is compiex and mutualy inclusive of both
supply and demand sides. In this context, Frederick (1933) argued thal in less developed countries, WRM must be
iniiaked at the locaHevel, because the demand and supply problems are relaiively less compiicaled and the measures
io soive them are locally avalable. Maintzining the balance and locaHevel integration of demand- and supply- sides of
water s very important. The obssrved problem in Kamala and Sunsari-Morang Iigation Projects in Nepal can be taken
as examples b betler sta this need (ICON: 1993c, ICON: 1993d). These projects initally suffered as they
concentraled more on the supply-side variables. In order i correct the problem, these projects abandoned the supply-
side variables and introduced a number of demand-side consideraions. Ironically, now both projects suffer from over
concentraion on the demand-side (CON: 1994a, ICON: 1994b).



Therefore, waler resource assessment at the loca-evel must be comprehensive and involve both supply and
demand-sides. To accomplish this, first it becomes necessary 1o identify a level or a spatial unit, which can allow this

convergence o best ocour. Since the assessment is based on various quantitative and quaiitative dala, #t must be
realized that there is a tradeoff (Fig.: 2.7) Fig 2.7: Relationship between Ability to Cover and Ability to

Collect information
between the level and volume of information River Basin |
collecion and the scientific rigor of Regional |
assessment (Hopkins: 1997). Secondly, it is Abifity 10 cover inLocal
spatial sense
essential 1o realize the relative advantage of Household |
concentrating a any paricuar level Less More

(Chambers: 1978). As Botiral staled: Abiity 1 collect qualitative and quantitative information

...1o [effectively] manage water ... @ ‘mix" of management skills [is required]. Most of the
management mix are “compound factors.” Technical (water source and delivery system), physical
characteristics (climate soils, topography), Structural (drainage), Cropping Pattem (extensiveness,
intensiveness), Waler availability with relation to demand, .. (Bottrall: 1978: 315).

Understandably, Bottrall’s list is not exhaustive, and does not only relale lo irigation projects. Thus, it
becomes essential that the context of assessment is explored in detail.

2.4.1 Assessment as a Human Centered Approach

“Starting with people, analyzing their needs, taking account of their culture and traditional practices,
making certain that the roles of all sectors of the community are understood, and above all, to ask
people to frame their own local, envionmental goals are all prerequisites to satisfactory solutions of
development and environmental problems* (Prince Charles' keynote address to the UNCED, Apni
1992)

Very oflen, management of waler is equivocal about who should benefit. Logically, the beneficiaries should
include the people from all social strata and gender and the benefits should be equitably distributed. However, even
when the initialives are aimed at a grass-rools level, due 1o the lack of a sharper focus, the benefits go 1o the
uninended benefciaries”. Many waler development projects, initaled based on the similar larger scale analyses, have
ceasad to funcion. The impact evaluaion studies of Kamsala imigation Project, Battar Iigation project, and the drinking
waler component of CIDA-sponsored K-BIRD in Nepal indicale similar deficiencies during the project formulation stage
(Uphoff: 1986, CIDA: 1993, APROSC: 1934, ICON: 1994a). Similarty, in Rajasthan, India, UNICEF funded hand-pump
installaion projects faled 1o provide anicipaled benefits because of the communication gap between the regional and

7 In Chapler 7, considerable discussion on community’s reaction on thig issue has been made.
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the local-levels of management (Gupla: 1983). The end result of these fallacies is so-called leakage”, a euphemism for
the wealthier and more powerful persons dominating and benefiting from new opportunities at the expense of the
poorer and less powerful (Cemes: 1985). Therefore, i the alismpt s serious about reducing inequity, it is a prerequisile
that the decision-making processes are clearly “targelad”. However, it must be realized that it is not at all important
whether or not local peopie are involved in the management stralegies, but how best their survival stralegies and
capacities related to waler are inlemalized in WRM initalives.

24.2 Small watershed as the Most Appropriate Unit for Capacity Assessment

Preliminary  research conducied b Fig 2. 8: Basic Instituional Structure

formulale this thesis in 1995 provided a sense thal I Intemational ¢ I WRM Need and
the lowest appropriale level for WRM is a | Directives | Preferences
housshold, Yet, this may not be a feasible sokiion National + .

| Resources |  Demand
given the practicability analyzing every housshold. Sub-national . | .
However, as Figue 28 presents, the most 1 Policy | Resources
appropriale level is diflrent for speciic condition Datic Guidaline : elominaton
and the intendad use of waler. A parallel analysis of I "

the general waler resource condiion, the
Himalayan topography, inlended small-

" aphy. and use { (Source: Young et al.: 1994) * Based on 1995 Analysis
scale terrace imigation and drinking waker) in smal The 4 arrows indicate the direction of flow.
communities in the middie Himalayan belt provide a
small watershed 1o be the most practical scale for WRM efforts (Box 2.6).

The analysis at regional or higher levels may cover a larger geographical area but it wil only partially
comprehend the complexity of geographical fogethemess in teme of human inleractions and dynarmism (Hewitt: 1988,
Alan; 1988, Jodha: 1992,). As it is discussed earier, the management decisions must exploit the existing mutual
relationships between human being and waler that idenéfy and shape the localHevel ingenuity and, 0 some extent,
WN.FNW.MMdWNMMMWthbMJn
these projects, 1o maintain the geographical togethemess, analyses were caried out separalely for each of the lertiary



and fleld canals, which then were collectively used o formulate the project level stralegy (Yoder: 1992, ICON: 1993a).
These projects now operate as the most successful irigation projects in Nepal.

Box 2.6: Small watershed as the Most Appropriats Level
lo A small walershed is a functional region established b A people kiving in a small watershed identify

by physical relationships themselves in a small socioeconomic unit and
lo  Asmall watershed area in the Nepal Himalaya often hence to a common resource management

coincides with the administrative region, such as outiook.

ward, VOC, or a combination. P A small watershed may be characlerized as a
o Asmall watershed is a logical unit to evaluate complete system

biophysical linkages. + A small watershed can be integrated to provide

r A small watershed is often a confluence of a single aframework for analyzing the effects of human
river; thus relating programs to the people within the interactions with the environment.

watershed is more realistic and reasonable. . A small watershed can serve as a convergent
f» A small watershed is characterized by strong point along the administrative hierarchy (Fig.
economic linkages. 28)

(Source: Flaming: 1974, Easter and Dixon: 1986a, Ives and Messerii: 1989, Smadja : 1992)

In the analysis of various socioeconomic facets that bear upon the process of management, the “control over’
stands out as a dominant factor (Uphoff: 1986, Thapa: 1990, Shiva and Bandhopadhyay: 1986, Lazarus: 1994). if the
utlization of water resource were o be sustainable and environmentally sound, local control over it and people’s
participation in the control are fundamental. The small watershed provides a basis 1o study the exislence of such
controls (Neupane: 1994). However, one stream of WRM also offers the view that waler must be utiized at the regional
scale (Khan: 1988). In this view, it is reasoned that the cooperation and integration of waler resources offer economies
of scale for joint development and management, enhancement in the reiabiity of water supply, and provides possibity
forexpa\sim.Yet.itisimosblebmpwisagtmtifhegedogyoﬂhemsmasthatofNepdistd(an'nto
consideration. Furthermore, by increasing the spatial coverage, the total number of beneficiaries is bound to increase
and the whole paricipalory framework may cease 1o function. However, the argument on the initial investment appears
feasible, if there was never a need for maintenance of the sysiem thus initialed.

24.3 Capacity Assessment is Knowing Where to Hit.
“The truism that the strength of a chain is determined by the weakest link may be well illustrated in
water resource management...” (C.V. Lyle: 1961)



Waler resource is characterized by

slabiity — conslancy, cycliclly, resistance [T

a onstancy. The water resource system is not static but the changeg{
and elasticity -~ and instabiily funclions are very dificult to notice in the short run due to sys! iiency.
(Gigm;1w3),n\gwwm dy. The waler resource system is characterized by cyclic
can differentiale between instabiity and

stabity of water management, however, with
the potentid danger of misinterpretation
(Box: 2.7). The ongoing dilemma of cynical
resignation or arbitrary tyranny in Himalayan
WRM can be altribuled o simiar E
misinterpretations (Ives and Messeri: 1989).

Box 2.7: Stability and Instability of Water Resource

asistance: The waler resource system can have many disturb
actors butthesystamshavenoo:vetysmalleﬂectsdueto

Iashcdy' The water resource system is characterized by lar mgj
changes. When the disturbance factors are no longer present
priginal state is restored

Instability
hepfocassdineversibledmgedasystemmdmeabsmceﬁ%

apability for restoring to an original state after a change. (Modi
igon: 1983:96-97)

A relaled issue is the widespread expectance of the fact that asserts the resource utilization at grassroots in
the Himalaya lo be unsustainable (Rieger: 1982, CERID: 1984, Postel: 1994). If such is the cass, the need wil be o
except that unsustainable practices are the true capacily of the people. The assessment of unsustainabiity can
produce the conlext and dynamism for sustainabiity so that the elements of sustainabiity, which are lacking, can be
isolated.

2.5  Redefining the Need of Capacity Assessment

... JTAs come and tell us fo grow new crops, use fertilizer, insecticide and more imigation water; staffs
from soil conservation office come and tell us to stop digging imigation canals and dilches on the
mourtain slopes that it can induce erosion; the overseer from Imigation Office comes and tells us to
keep the imigation ditches clean to allow water flow smoothly and avoid caltie trample the canel; a
forest ranger comes and feils us to grow grasses on femace riser and, ditches for fuel and fodder,
decrease the caltle population and have less grazing on forest cover; the livestock staffs come and
tedl us fo improve animals, increase goat and buffalo population. We do not know what fo do, whom fo
listen, what fo accept or reject? Their sayings are always contradictory. ... and no one knows what we
really want... (A farmer in Nuwakot District, (NPC-Nepal: 1994:21).

During the past twenly years (afler 1977 waler conference in Mar del Plata), and with modest acceleration
during the past six years (afler Rio Summi), there has been a growth of concem about the word *assessment’ in
WRM. This concern covers a wide range of aspects (Such as: waler use efficiency, irigaion management, people’s
paricipation, cost recovery, environment and waler, walershed management, cimakological studies, glaciogical
studies, river sysiem management, waler and behavioral studies, elc. UNCED: 1992). Because of this concem, there
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has been a significant increase in fleld studies and research. Such research has encompassed both the planned and
operaling waler use sysiems, and the bibllography of this thesis wil atiest 10 this fact. Unfortunalely, a majority of these
have either “lost the ground® (Eckhokm: 1978, Rieger: 1982); or have fall short 1o counteraltack the exising
"uncertainties’ (Thompson and Warburton: 1985, Katflemann: 1967), disoem the complicated process of “instabiity*
(Messeri: 1983, Gigon: 1983), scrutinize the Himalayan *specificities” (Jodha: 1992) and deive inlo the *dilemmas” in
the Himalaya (ves and Messeri: 1983). Unequivacally, the findings 1o these studies suggest that the underutiized
people's knowledge and iiHocused andior nonintegraled levels of analysis are the major reasons for the existing
problems (ICWE: 192, Jordaan et al.: 1994, Neupane: 1993, Chalise: 1993, Monigomery et al.: 1995).

A closer analysis reveals that the on-going research is based more on the anticipation of risks than existing
polentialiies (ves and Messerii: 1989, Sanwal: 1989). There is no doubt that the lack of well-conceived time series
data, accuracy of physical data and quantificaion of human relaled phenomena affict the conduct and utiity of the
research. However, the use pattem and synthesis of avallable information and their interpretation cannot escape
ariticism. The end resuit of these falures is often a cliché — poor quality data or type | or type i error—that testifies a
dilemma of *hiting without the knowledge of the problem” (K. Hewitt, personal communications: 1996). The need
therafore is t0 redefine the problems of waler, identify the targeted level and suggest the links that would join the levels
together — at least in the context of the research.

Unfortunately, there is fitle design methodology specifically adopled or defined for such purposes, at least in
the lexicon of the formally trained waler resource plannersimanagers. Altematively, even if it exists, it is biased toward
the academic domain of the researchers (Chambers: 1997). Most of the techniques available for management of water
are either 100 lechnical o excessively human-centered. Simiarly, there is litle explicit methodology for incorporating
both of these in a sysiematic way. In this conlext, the research argues the followings:

First, the conlext of waler use research can be exiracted by undersianding the waler resource requirements.
Such understanding would polentially reveal the human values attached to the natural entily, while converting it bo a
*resource* (Omara-Ojungu: 1992). More specifically, it would be relevant 1o know how people are using ‘waler,” which
is a natural eniity, as a ‘resource. Therelore, study of the capacily of people alone can provide a sufficient ground 1o
begin a meaningful process 1o understand the conlext of WRM.



Secondly, there is a need 1o understand that adjusting ever-increasing demand for freshwaler 1o decreasing
and deterioraling supply has remained an issue of constant research in the fleid of hydrology, physical geography,
natural science and social science. Commonalties, therefore, within these fieids need 1o be apprecialed. In other words,
conceplual unity in hydrology, physical geography, natural sciences, and social sciences must be reaiized 1o initiale
capacity assessment. Thus, the waler can be studied by using both hard and the soft dala (Mukherjee: 1985). Itis
unnecessary 1o assume that the process of WRM research must be biack-boxed in the soft or hard method of data
coflection and analysis.

Thirdly, the design of WRM studies must & inbo a participative, holistic and realisic dimension ICWE: 1992).
Participative dimension implies the extemal effort's abiity 1o involve in the local waler use (Narayan: 1995). Holistic is
the need and abiity 1o cover all the relevant inlerconneciedness (Waler Intemational: 1983). However, conceptual
clarity would be necessary 1o balance the seesaw between holistic and reductionist perspectives, both of which
probably represents the two ends of the same spectrum. In the same token, realisic means the ability to understand
lheexisﬁngrediﬁeshbrmsofitmaﬁmsmdoppdmm(aookdmz 1994). Mitchell (1990) explained realities in
terms of strength, weakness, ability, and threats.

Similarly, the management perspective on WRM must change. Over the past, watershed management has
been considered more of less as a euphemism or a sufficient condition for WRM. It is believed that once the watershed
— which is normally taken as a unit of diversified land use - is properly managed, the entire waler resource problems
wil be systematically solved (Neupane: 1993, Monigomery et al.. 1995). Consequenty, integrated watershed
management efforts are being considered as a general panacea for the existing problems (Carson: 1988, Agarwa:
1982, Easler et al.: 1986, Easter and Dixon: 1986b). Limited success accounied in contemporary approaches fo some
extont can be altibuled b this subservience. Neverheless, based on these premises, walershed management
techniques cannot be altogether rejected. Although they are ofien biased toward land management or s influence on
other resources, they contain vaiid strands that can be sensibly cultivated for an effective management of Waler.
However, uniess these srands are logically placed in a “waler-oriented” stralegy, their effectiveness - in the coniext of
management of waler — may be seriously undermined (Ghosh and Rasheed: 1998).

Moreover, the ressarcher argues that the capacity assessment process must not depend on any pariicular
WRM approach, because it is required in al approaches. Thus, there exists a need 1o recognize waler as a dynamic
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unit and believe in the situated knowledge. It just requires that waler is recognized at the center of all resources and
humans are placed at the center of the waler resource system (Fig.: 2.9).

Fig 2.9: Assessment as Divergent Approach

Desired Approach

t approach; Water use sysiem is approached as an exdension of

is of sssocialed sysioms. The system is viewed as dicisied by the
mdo‘wmmmmmwm
the . / ,

Conventional Approaches

Capacity assessment must be based on a proactive approach, because the relevance of assessment can be
realized only when the attempls are defiberale. Thus, it should allow decision making fo come before the science and
depend solely on what is existing on the ground. This approach requires a process-orientad analysis, rather than a
threshoid based and blind sampling approach. A process-oriented approach can create an interface between water
and other socio-ecological variables. It can help identify socio-ecological processes in a matix of substantve and
operative contexts over physical and socioeconomic processes (Figure 2.10). Through substantive conlext, the
research can identify variables having separale or independent exisience, yet not merely inferential. Similarly, in the
operative context, variables are identified very dependent and subservient fo associaled variables. Once these
processes are visible, managing the causes can be easier than the symploms that may sometime appear only when
ecological or other socioeconomic effects are active.

Fig 2.10: Socio-ecological Framework for information Collection
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251 Assessment in Water Management as an inductive Inquiry
“While Humans do not affect and are generally unconcemed about the volume of global water

resource, they do affect and are witaly interssted in the quantity and the quallty of freshwater

available for specific uses.” (Frederick: 1993).

By presenting the issues in the above paragraphs, the researcher is not inlending to advocate the notion of
*small is beautful® (Schumacher: 1989, Pandey: 1992). it is the inlention of this chapler lo analyze the uiity and need
ummmmmmauw.mwmmmmdmde
the situaledness of the knowledge and due o intrinsic socioeconomic variabiity, but can be used 1o develop a
conceplual understanding of he human interactions with the water. Considering the essence presented in Figure 2.2,
maamdwmmmmmmmm.Mmmm.aw
hydrologicdcydeatﬁwregbndhhabadnbvdcmbeprooassedasmacumﬂaﬁmofwbcydesdhsnd
walershed level. Thus, the relevance of analysis of a sub-cycle in order to generale understanding toward the entire
WRM framework may be accepled. Conversely, this argument supports the assessment of waler as an inductive

Process.

The researcher argues that uniike historical approaches, the assessment process must place an inductive
inquiry into the water use. By inductive inquiry, it is implied here that situated explorations are needed lo develop a
mdmm.mmw,Mthmwbbmadevedwémﬁm
based knowledge having distinct implications at policy/ regionaliriver-basin level. Similarly, the approach must try to
assess the capacity by leting the peaple in the area guide the research. Itis argued here that collaboralive research is
essential, where both the people and ressarcher are both equally responsible in the knowledge-building process.

26  Capacity Assessment
“Capacily building is not just a matter of providing people -with the skills and know-how to accomplish
tasks and solve problems; & also means providing the environment in which individuals can exercise
Mcapabdities.ﬂso.lhesask:ﬂsmdkmwfnwneedtobembilizadandapplied,involvingfadas
such as the molivation and efforts of individuals to improve their livelihood and the mobilization of
poopbtonad)conmmgoabmdmmduaﬂybmeﬂahltoasociely'
http://magnet.undp.org/cdrYCAPMET~1.HTM
Waler resource managers and scienlists are increasingly asking the same question: Why the implementation
awmwmbmmmwwmmmmfanhmmmmmm
wm«.mwmmum“mmmmmmm
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perceptions, and preferences” have not been idenéfied property. The core of this sialement is thal the people's capacity
io receive and participale in these approaches has yet 1o be eflectively studied and intemalized.

The key o suooess in capacky buldng i Box 2.3: What Exactly Does Capacity Mean?

not simply 1o *empower” the people, develop .
the bt Technical Capacity: The understanding of the physical
a prooess for external (which is alien to the area and of water, including but not limited to the source wat

being imposed)  spproaches © ..infrash'ucnm adequacy, and technical
understand what capabiity people have. However,
there is a direct relation between the former and the
latier. The capabiliies could be comprehensively
assessed in local people's acticns, attitudes, and
preferences foward water. Collectively, capaciy
assassment inchude the study of stakeholders ability

nagerial Capacity: Basic understanding of the
agement structure of the areas’ water resources,
ing but not limited to ownership accountability,
esponsibility, other stakeholders, and effective linkages.

ic Capacity: The willingness to share the
esponsibility for water resources development, including but
t limited to revenueAabor sufficiency.

ial Capacity: Basic knowledge of the community vis-a-
is waler resource set-up in the area, willingness to take
ivities that require to accept tradeoffs, and may be a
ignificant departure from the present.

tracted from: EPA: 1997, UNDP Capacity Assessment
ideline: 1997

o conceive a lask, exercise power b make
decisions, design the modalty fo implement the
task, and mobilization of different resources (Box:
2.8) (Alaerts et a: 1991, UNDP: 1991, Hopkins:
1995, UNDP: 1998).

The management approaches are currently giving an overwhelming emphasis o provide access o users in
the planning process, and increase their polentiality 1o betier use such opportunities (Greyling: 1987). This burgeoning
body of experience of local ‘leaming”, *democracy”, and *participalory development® can not be dismissed as ielevant
but itis essential to refine these words by adding the indispensable elements and a congenial process 10 operationaiize
them (Abraha: 1991). Conceivably, betier understanding of actions, atiiudes, and preference of the users can be
expeciad 10 open new avenues toward this reinement (Box: 2.9).

Even in the developed countries, only in the last few years has capacity assessment staried lo become
popular. Environmental Prolection Agency of US recognized in lale 1997 that Drinking Water Projects require a logica

mdMWW,E’AWaMmMW
<hitp:Iww.stale.sd.us/statelexeculiveldent/des/idrinking/capacity>
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Box 2.9: Perspective of Capacity Assessment

Most discussions and papers lend fo focus on ‘the need for capacity building,” “the need for sustainability,” *the
desire for seif-reliance,” and “the need for new approaches and models.” These issues find a broad agreement.
However, after thirty years of relative discouraging results there is a need to revisit and rethink technical cooperation
and capacity building in general, including the methodological point of view in particular. The methodological aspect
adds substance to policy initiatives. The new thinking must include capacity assessment frameworks and
methodologies (stralegies, data collection, presentation formals, analytical matrixes, computational analysis, data
base management, elc.). The possibilities are vast. It can generate a most simple planning approach, where one
knows what is before, and determine what should be. Capacity Assassment for what? For the design of better
capacily building strategies and programs. How? Using rigorous assessment strategies, data collection and
dissemination methods. (Hopkins: 1997, hitp://magnet undp.org/cdrb/CAPMET~1.HTM)

2.6.1 Importance of Capacity Assessment
Itis now realized that gaining a better understanding of capacily building is closely relatad to development and
refining of a methodology for capacily assessment (Hopkins: 1997). In this context, many WRM efforts have started to
concentrale on capacity assessment. However, the on-going approaches are concentrated more at the nationa level.
This teralure survey concludes that research on capacity assessment at a sub-naional or small watershed level has
never been conducted before. This paucily necessilates that an derative approach is adopled, where the finding of one
exercise woukl clanify on the need to explore another aspect on capacily assessment
262 How New is the Concept of Capacity Assessment in WRM?
e Although bilateral and multilateral agencies were involved in the business of capacily building for many
decades, many of its preconceived assumptions and hypothesis were wrong. What many have now come
to realize is that capacity building is difficult (Hartvelt: 1996).
¢ In 1991, UNDP organized a symposium on capacity building for the water resource sector. There were
three main concerns of the symposium: a) creating an enabling environment with appropriate policy and
legal frameworks, b) institutional development, including communily participation, and c) human resource
development and strengthening of managerial systems (Alerts: 1991).
o In 1992, UNDP commissioned a study with the mandale to analyze objectively the resulls of the past 30

plus years. By virtually every criterion, UNDP capacily building projects failed to meet their objectives. In
most of the projects, sustainability was alien or non existent.




e In May 1993 the World Bank joined *new awareness renaissance” and articulated "Capacity Assessment’
as the "Missing Link’ in development (Hopkins: 1997).

e The 1993 publication of "Rethinking Technical Cooperation: Reforms for capacity building in Africa’
provided a comprehensive review of the literature and evidence to date and an in-depth analysis. It started
a new era of capacity building.

e UNDP in 1994 published a seminar paper "Beyond Rethinking Technical Cooperation: New International
Cooperation for capacity building in Africa” provided some macro-level assessment.

e Through *Building a new UNDP: Agenda for Change', UNDP (1994) arliculaled an ‘emerging vision of
development as human centered, equitable and socially and environmentally sustainable,’ or *sustainable
human development.”

e There are pilot projects underway in 10 countries to understand capacity assessment at the national level.
The pilot projects are yet to report the success or failure incurred from them (Biswas: 1996).

e Sofar, not a single attempt has been made at the sub-national or local-level.

o This issue, the researcher hopes, will receive widespread attention during the forthcoming UN conference
on sustainable WRM (November 1998). (UN: 1998)

UNDP is currently trying fo broaden the concept of capacity assessment into a national definition. in essence,
the definition is being shifled from a public sector organizaion biased one 1o what s termed a "national® approach o
capacily assessment (Hopkins: 1997). Thus in a country ke Nepal, which is overwhelmingly dependent on extemal
assistance, itis extremely unikely that any functional attempt will be taken to transiate the thinking to a sub-basin level
for many years to come.
26.3 Closer Look at Capacity Assessment in Water Resource Management
2.6.3.1 Balancing the Holistic and Reductionist Perspectives

One of the fundamental deficiencies in WRM is recognized ae the inabiity of managers and planners o
decide its focus (Brisooe: 1998). Most of the current efforts are based on the assertion that waler must be managed
m.m«.mkmum'mwmwmhmamwm'bwtmm
resource characierisics adequalely elaborated (Holings: 1995). Rather, the efforts are geared 1o incorporale more
variables and define these variables’ direct andior indirect relaionships with waler. Thus, there exists a philosophical as
wel as a pracical significance to balance the seesaw between the holisic and reductionist perspecives.
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2.6.32 Resource Focus

The current efforts to manage waler require atienion, because a management methodology that waler can
claim 1o be s own does not exist Most of the current WRM frameworks are either offshoots of land-based
management stralegies (Monigomery et al.: 1995), and integrated WRM models (Biswas et al. 1994, Jordaan et al.
1992). Or, they are presented in ecosysiems or ecological perspeciives, where waler is oflen so feebly defined that the
theoretical success of management concepts outweighs the significance of water (Slocombe: 1993, Hollings: 1995,
Bergkamp et al.: 1998).

In nalure, there is no doubt that resources are indistinguishable during their utiization. For example, irrigation
development is often finked o the management of land and its utiiization or, for that matter, drinking waler is often linked
with forest consarvation and so on (ICON: 1933b). This intertwined resource characleristic inhibits any form of explicit
analysis of one resource (Montgomery et al.: 1935). However, when it comes to management, it becomes essential
that some resources are considered more important than others are. This invokes the significance of the resource
being managed and possibiity 1o provide a meaningful *human content’ o the resource (Omara-Ojungu: 1992). A
related issue then emerges 1o delenmine what other resources need 1o be indluded in the analysis. Logically, this
aspect must be left to those who are in direct association of the resource being managed. For WRM, the utilization
mammhm@mmmmmmmdwmssdm
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2.6.3.3 Temporal Focus

Another criticism of ongoing WRM efforts comes through the misinterpreted lemporal dimension of this
resource (see Chapler 2.3). It is sl unclear whether the past or the presant or the fulure ~ predicted based on past
and the present characterisics of waler resource ~ or a combination of these dimensions is taken as the focus of
mm@.mmmmhMMSdemmmm
in the past, and how it wil behave in the future is afflected by the present management (Ekins: 1989). Therefore, there
must be a balanced perspeciive while selecting a ime frame for research.

Conceivably, WRM can be more meaningiul if the efforts can meet the current need of the population without
compromising the needs of the fulure (WCED: 1987). The definiion of sustainability unwitingly provides the temporal
focus of WRM. The consideralion must be placed o understand what toois and techniques are available today, by
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analyzing what were lacking in the meaningful past, in order (o provide a sustained benefit from WRM to the population
in the future. Thus, the approach must focus on a meaningful past and predict the situations for a meaningful future by
analyzing primarily what the resource characleristics are at present

The problem, however, is 1o define what the “meaningful past and future® signify? Although this can be
conlestad, the most pertinent way 1o ideniify the meaningful past is 1o rely on the community in direct association with
the water resource. Normally, the period from when the communities can explain major change in waler characlerisics
bo the immediale past must be identified as the meaningful past. Similarly, the meaningful future should be based on the
dynamism of identifier variables (population, major interventions, and introduction of technologies). The identifier
variables can also be derived based on the analyses of the meaningful past
2.6.3.4 Spatial Focus

Equally, the current management is criticized in view of the spatial relaionship of water resource (Ghosh and
Rasheed: 1996). Water resource characieristics ofien change when the spatial context is changed (Rawat and Rawat
1994). An individual's preference of water use can be tolally different from hisher community, and so does a
community’s, when it is compared with the regional preference (Ives and Messerfi: 1987). Similarly, the characteristics
of those responsible at each of the possible levels vary with their management preferences and nature of interventions.
As the waler resource is a dynamic resource having a clear spalial inkage between all levels, identification of a level of
analysis depends on the scope and the type of management desired (Bergkamp et al.: 1996).

Fig. 2.1 1: Space, Time and Resource Continuum: A Conceptual Diagram
Csoace ] T
» (Resourca/tiuman interaction]

(Modified Afer: Prof. G. Wall, University of Waterioo)

Thus, itis essental io consider that the management in a society can be traced in a continuum characterized
wumvm.wmmwmmbummmmmmm



discussion, if differant resource combinations are placed in a inear confinuum, the theoretical presentation of the focus

of this research is presented in Figure 2.12.
Fig 2.12: Focus of the Proposed Ressarch
~interational
—National
Resource § Resource B
Functiona! Linkages
me
<4 i | >
Past Resource N s ) |—>Resourcec ~ FUture

Meaningful Past Meaningful Future .
Space and Intervention % Focus of the resesrch

26.3.5 Scaling Down

Capacily assessment is based on the contexts of muiti-objectivity, multi-actor, and multi- atribute decision
Mm.mmtummmmmmdwd«hamwmbememmm.
and it varies both in terms of requirement and source characteristics. Management of waler is reflected in the interplay
of peaple involved at various decision-making levels having various demands and potential use (or concem) for water.
Conversely, it has all polential of being interpreted differently by diflerent seclors.

As has been described in an eariier section, WRM is characterized by anti-reductionism, synergism and calls
for a holistic action. These words imply indivisibiity of certain waler-related variables or possible misinterpretation if they
are divided. Undoubledly, the decision-making process should be precise fo the exient possible, however, “hair-
spitting” analyses of complex issues can make them unrealisic and theoretical (Monigomery et al.: 1995). Thus, the
purview of capacily assessment weaves around a complex tapesty of — sometimes impossible o identfy and interpret
- physical and socioeconomic information. Understanding and interpreing such information is oflen questionable
against their suitabilfty in dfflerent contexts, and of diflerent levels of analysis and decision making. Thus, acoeping the
arguments of both reductionist and holistic approaches are essenial
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Seemingly, there is no clear-cut
and pre-defined methodology or a research
technique for capacily assessment UNDP
has recenty prepared a guideline for
capacity assessment (Box: 2.10), however, it
is very recent, equally contentious, appear
unvealistic and yet to be applied 1o assess its
effectiveness. This thesis defines capacity
assessment in WRM as ‘a process of
understanding actions, attitudes, and the
preferences, which is demonstrated by the
immediate users and facilitators invoved in
WRM in terms of their resource condition,

Box 2.10: initiating an Assessment Process

Participation : Assuring that all users participate

Regulation : The assessment falls within the legal structure
Transparency : Processes, institutions and information bases are
directly accessible to those concemed
Responsiveness : The loyalty needs to be properly expressed
Consensus-building: Differing interests are mediated to reach a
broad consensus that satisfies the group’s best interest.

Equity : Al women and men have access to participate
Effectiveness and efficiency: The assessment must be initiated with
an achievable objective

Accountability : To the people

Strategy: A joint strategy is conceived.

A successful capacity assessment exercise requires the full
involvement of the stakeholders in a consultative process

(http://magnet.undp.org)

and femporal as well as spatial inferpretation.” Failure or success of the design methodology or the concept of capacity
assessment - explained as the outcome of actions, attitudes and preferences - itself is debatable. It wil depend on the
perception and philosophical inciination of the user of this thesis. The uniqueness of this thesis lies in the same
sentiment; it regards capacity assessment as a deliberale atiempt to weicome surprises.

2.7  Dublin Principles

*The ...ICWE [held] in Dublin, Ireland, on 26-31 January 1992... saw the emerging water resources
picture as critical...Fundamental new approaches to the assessment, development and management
of freshwater resources...can only be brought through political commiment and involvement from the
highest leveis of government fo the smallest communities. Underlying all these must be a greater
inferdependence of all peoples, and of their place in the naetural worid... the conference ... urge al
govemmens to study cavefully the specific activities and means of implementation recommended ...
and fo translate those recommendations info urgent action programmes for Water and Sustainable
Development. (From the Dublin Statement on Water and Sustainable Development, 1992: 3)

274

Objectives of the International Conference on Water and Environment (ICWE)

ICWE was organized with broad objectives as given in box 2.1 and its findings are recognized as the most
articulale, expressive, 10 the point, and focused at the operational rather than at the policy level (Briscoe: 1994). It is
accredited for best defining the meaning of sustainability and economic development in the conlext of waler (Box: 2.12).




*Sustainable waker resource development is development that promoles the quaiity of human exisience and the natural
funcions of the biosphere” (ICWE: 1992).

The conference
syessed that effecive WRM
depend on the degree 1o which
the hoistic, reaistc and
participaive
intenalized in a singe
framework (Fig: 2.11). This
consideration is much more
refined than those based on
the Brundiand Commission’s
prescripion characlerized by

focuses ae

Box 2.11: Objectives of the Dublin Conference

b To assess the current status of the world's freshwaler resources in relation to

present and future water demands and to identify priority issues for the
1990s;

To develop coordinaled inter-sectoral approaches lowards managing these
resources by strengthening the linkages between the various water
programmes;

To formulate environmentally sustainable strategies and action programmes
for the 1990s and beyond to be presented to the UNCED Earth Summit;

To bring the above issues, strategies and actions to the attention of
governments as a basis for national programmes and to increase awareness
of the environmental consequences and developmental opportunities in
improving the management of waler resources. (ICWE: 1992)

mm.mmmummmmmwesmmmumaiﬁqm
who have labeled the traditional view on sustainability as ‘weak’ and 'strong’ (Beckerman: 1995). This ‘weak’ version of
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balanced economic, sodd and B o e cept of Sustainable Development as Perceived in Dubliny

environmental focus. This, o many
experts, is o0 perfect o be
implemented (Simon: 1989, Singh:
1992, Steer and Luz 1983). In
such a critica envionment, the
Dubiin focus is very less ikely 1o be
branded as ‘weak’ and "stong,’

Conference (1992)

1. The synthesis of economic, social and environmental considerations;

D. Processes which compare and evaluale altematives which do not

deplels the resource base and thus not affect present and future

generations;

3, The grealest possible efficiency in the use of waler and energy,
including appropriate and safe reuse, recycling, and conservation of all
waler resources;

L. The qualty of human fe and the prolection of the biosphere.

because it has a straightforward and simple realization.



The conference aiso recognized the interrelationship of waler with other natural resources, and emphatically
stressed that the waler must be placed in the center of all resources. it was the first major meeting that unanimously
stressed 1o focus on the holistic management of waler in an inlegraled framework of human and environmental issues
(Rodda: 1995). it stressed the need for fundamental new approaches 1o development and management through
political commitment and involvement from the highest levels of govemment 1o the smallest communities.

Fig. 2.11: Distinction betwsen Exiting Realization and Dublin Realization of WRM
Existing Perspective Dublin Realization®

E

Source: WCED: 1987, Barbier: 1987, ICWE: 1992
2.1.2 Role of People
Whie implementing integrated WRM, ICWE asserted the need 1o initiate it at the lowest appropriate level. it
emphatically asserted that it is essential,

* o ensure that users, local institutions and the formal and informal private sectors can play a more
direct part. A key aim must be to improve accountability o the public... water resources should be
managed at the lowest appropriate leveis. Integrated water resources development and management
therefore should be delegated to those lowest appropriate leveis which would ensure the
representation of those concemed or affected and integration of sectoral demands (ICWE: 1992: 15).

The most important consideration of ICWE (1992: 16), which aso guides the spirit of this thesis, can be
sensed in the following quole:

s The considerations are defined in Chapter 2.5.



“Water resources development and management should be planned in an integrated manner, taking
info account long-term planning needs as well as shorter horizons, i.e. i should incorporate
environmental, economic and social considerations based on the principle of sustainability; # should
include the requirements of all users... and it should be an integral part of the socioeconomic
development planning process”.
2.7.3 Demand Management
Concerming demand-management, ICWE asserted that waler should be recognized as an economic and
We-sustaining resource. ft argued that the demand management iniéalives must be execuled through, waler
conservation and reuse; resource assessment; financial insruments; and impact monitoring (ICWE: Chapter 3.1
1992).
2.74 Resource Perspective
Most notably, ICWE provide a renewed perspective to see walar as the nudeus of resource-system (Young:
1998, personal conversation). This provides justification 1o trace the functional strands going out from waler to other
resources (Fig. 2.9). This theme is supported by the recognition on the quantity and quality of water as common issue.
It stated that “There is a growing recognition that issues of waler qualty cannot be considered separate from waler
quantity. It must also be recognized that freshwaler quaklty is impacted directly by natural and human activities outside
the waler sphere, such as land-use practices, erosion, and deforestation (Chapler 4.1: ICWE: 1992)."

2.7.5 Rural Perspective

Box 2.13: Principles of Sustainable WRM in the Rural Context

o Waler should be regarded as a finite resource that has an economic value with significant social
implications;

e Local communities must participate in ali phases of waler management ensuring the full involvement of
women in view of their crucial role in the practical day- to-day supply, management and use of water,

o Water-resource management must be developed within a comprehensive set of policies for human health;
food production, preservation and distribution; disaster mitigation plans; environmental prolection and
conservation of the natural resource base;

o The need to recognize and actively support the role of rural populations with particular emphasis on
women, given their role in feeding the worid’s population and protecting its environment.

The Dublin conference recognized the need of waler for agricullural development Toward this end, it voiced
concems for cost-recovery mechanisms; demand management; close moniloring of iigation sysiem performance and
waler management at the field level; improvements 1o ivigalion and on-farm infrastruckures; and promotion of adaplive
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sustainable WRM in the rural conlext.

2.7.5.1 Understanding the Spirit of Dublin

There are four main conclusions that ICWE drew on waler resources development and management. These
conclusions adequalely reflect back on the large and diversified experience gained since the Unilad Nations Water
Conference, Mar del Plata, 1977; and avoid *serious emmors and unwise biases” (Rodda: 1995). Notably, these
conclusions support the idea of being seif- Box 2.14: Gulding Principles for WRM from ICWE

criicl and provide space for quick and Fresh waler is a finite and vulnerable resource, essential to
sustain life, development, and the environment

Water development and management should be based on a
The first conclusion of ICWE stress | participatory approach, involving users, planners, and policy
. makers at all levels.
on the need to acknowledge that waler is a
_ _ Women play a central part in the provision, management and
finite resource. The second conclusion salequarding of waler

contextual correction in WRM.

demands a participatory framework in WRM. In | Water has an economic value in all its competing uses and
this context, it sresses on the participation of should be recognized as an economic good.

he uers in al apects of planing, (Source: ICWE: 1992)
hmmn,wwm&ndmmmmmmmmdme&amuroleofwomen
in the provision, management and saleguarding of waler in al WRM initiatives. The final conclusion recognizes waler
as a resource with an economic value. In this conlext, ICWE concluded the importance of waler to the sociely,
underprivileged geting right of reasonable access at an affordable price; and provision o take the opportunily cost as a
measure in sustainable waler resource development

2752 Is Dublin Unpopular or Theorstically imperfect?

Currenty, WRM approaches are suggiing more 1o acquire theoretical perfection than b provide pracical
soluions (Falkenmark: 1995). Conversely, many major milesiones on WRM are now being forgotien as "ok’ and
obsolele” (Harvey: 1994). This may be equally ¥us in the case of the Dublin conclusions. Seemingly, while the Dublin
principles advocaled al required elements thal any WRM should contain, its imited use and appeal can not be totally
ignored (Woods: 1995, Biswas: 1997). tis oflen argued that Chapler 18 of Agenda 21 was more of less based on the



Dublin principles (Brisooe: 1994, Serageldin 1997a), yet many refuse b agree this claim (Woods: 1935, Biswas: 1996).
Biswas (1997:32) crilicized the Dubiin process in the following words:

“More than five years after Dublin, the proponents of the Dublin principles have failed to indicate how
these principles can be put info practice in the context of water management in the real worid”

Arguably, such negative remarks about the principles can be attributed 1o the lack of their application on the
ground. For example, in contrary 1o fact that there are over 3458 AltaVisia search entries for the Rio Summit, Dubin
only has about 20. The Sociofle and Dissertaion abs¥acts both do not have any entries on the Dublin Principles,
whereas about 112 entries is found on Agenda 21 (Trelis CD-ROM Search: 1998). Admitiedly, the Dublin conclusions
have not only faled 1o atiract the research community, but also the academic communily.

Whie reviewing ICWE, this researcher aso realized a few of the limitations of the Dublin Conclusions. For
example: the section on water resource assessment does not assign any roles to the people. It appears that the
conference regarded the role of the people in WRM simply as information-provider, but not as information users.
Although, the document adequalely addressed the need of dala for decision making and planning, its access (o the
local public is not properly acknowledged. Consequently, the loop that links raw data inlo refined knowledge is very
poorly defined. The section on waler use assessment suffers from professional hegemony of water-science and
provides very limitad role 1o pecple or, for that matier, to those who are ‘scientifically iliterale’ (expressed in lerms of
inabilly fo understand meleorology and hydrogeology). Conversely, the affimation written elsewhere in the Dublin
document about the ‘use of indigenous knowledge and management skils’ and *assuring the incorporation of
water-resource information in decision-making processes” becomes redundant.

Similarly, while expressing the need for research and development in the water sciences, ICWE faled to
address the importance of local people’s knowledge and indigenous technology. In addition, it has not only identified
fresh waler as a unitary resource but aiso identified as part of a system. Conlextually, the approaches are contradiclory
and fail 1o provide a ground 1o balance the perspective on ‘whole” and “part” In its sixth chapler, ICWE discussed the
issues for the waler for sustainable food production and rural development and drinking waler supply and sanitation but
it failed f0 present anything meaningful with potentiality of implementation.

Apart from the imitaions noled in preceding paragraphe, the principles must be recognized very useful in the
operaional coniext. As Abu-Zeid presented his views hal,
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* Dublin conference...emphasized the importance of a more integrated approach fo water
management that treals weler as an economic good, manages water at the lowest appropriate
[administrative] level, involves waler users, particularly women, and takes into account the impacts of

water use and development on the environment” (Abu-Zeid: 1995:41)

Al the local-level, Janch-Clausen (1994: 10) reporied that * [Dubiin]...process will be catalytic in promoting
preparation and implementation of National Action Plans for inlegrated WRM.” He argued that the widespread use of
Dublin principles is constrained by the dearth of meaningful studies 1o operationalize the conclusions. Except for a few
SIDA funded projects in Central Africa, India, Brazil and Vietnam, and two independently conducled in Nepal, there are
hardly any significant studies conducied 1o find the applicability of these principles (Janch-Clausen: 1994, Boesen:
1994, Kahangire: 1994, Appasamy: 1994, Dong and Andersen: 1994, Kelman: 1994, Neupane and Young: 1997. In
this context, Briscoe stressed that, “paradigm shiftis a difficult task, but it happens through repealed lesting — may it be
successful or afaiure® (1934: 96). He further positad *... Copenhagen/Dublin/Rio principles appear repealedly as ones
that are respected in the sustainable, eficient and equitable WRM systems.... But just as important as the universality
of these principles is the fact that application of the principles cannot be a mechanical process but must take account of
the natural, cultural, political and social facors which are so fundamental in managing waler resources” (1994: 97).

Evidently, Dublin conclusions suffer exiensively in atlempt o put logether the best of al management
approaches that are currently in practice. The unpopularity of the principles to waler resource managers may be due to
a similar mix-up. This thesis, however, argues that ICWE was not an effort to salvage the previous mistakes of UN
Waler Conference (UN: 1977) and the failure of the intemational water and sanitation decade (Harvey: 1994). Its aim
was lo provide a new direction 10 the world’'s WRM. The botiom line, therefore, becomes to make the conciusions more
praciical and put them ino use rather than occasional citation of its *principles” in conferences and meetings. Such
citations often provide criticisms such as:

In recent years, i has been “poiitically correct’ for... intemational organisations and individuals to
speak glowingly of the Dublin principles, as it by themselves they could contribute to rational and
efficient water developments. It is high time that we realised that the so-called Dubiin principles, which
incidentally were not incorporated in Agenda 21, are basically bland statements of the obvious, which
if ever implemented, wil not provide sufficient conditions for sustainable waler development..(Biswas:
1997:31)

Apparently, o many *scientists,” such as Biswas, ICWE did not offer any “promising management oplions”; it
is because its theorelical foundaion is generally “unappealing.” However, it will not be an exaggeration b say thal the
whole waler sector lacks a universally implementable oplion. There are other oplions 100, but all require a logical
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process of refinement and fine-uning. As for the Dublin principles, i is apparent that very few atlempts have been
made for their refinement. As Boeson (1994) argued that the essence of these principles could be betier realized only
when they are used right fom the project conceplualization siages. However, the appicabiity of the principles wil
definitely improve if a first hand knowledge is generated on some of the fundamental issues. For example, WRM would
certainly benel, if we had information on: a) how the Dublin findings appeal 1o the users, b) to what extent ther
utiization patiem aiready subscribes in them, ¢) what form of management iniervention are essenta, d) whether or not
it is appiicable in small watershed conditions, where waler resource is constrained by several problems. This thesis
focuses 1o generate a first-hand answer to some of these issues and concems.
28  Conclusions

The current approach o WRM is plagued by certain limitations that no one wishes to acknowledge. The most
crucial imitation can be noticed at the conceplual level and the use of local people’s knowledge in WRM. While the
former suffers from the lack of proper delineation and integration of demand and supply aspects of waler, lack of an
*appropriaie level of management’ and a design methodology. in the same token, the latter suffers, not due to the lack
of a participatory ramework, but due 1 the inabiity of extsmal approaches’ 1o duly intemalize the local polentiaies.
Capacity assessment is a relatively new approach that is gaining popularity in WRM. However, it is yet to frickle below
the national level. For the whole concept of capacily assessment 1o trickle down o the lower levels, considerable efforts
are required. This research expects to find answers 1o some of the questions that this lilerature survey has revealed.



CHAPTER THREE
THE HIMALAYAN PHILOSOPHY: A NATIVE'S REVIEW

*...Man is part of the ecosystem; his communities are real and dynamic and subject fo change as the

man-resource relationship is allersd...communily analysis [vis-d-vis resources] must consider the

joint interdependence of resources and communities in terms of societal stabiily and maintenance as

well as exploitation...” (Field et al: 1974:8).
34  Background

There is a pleasant similarity in the fourth century BC travel account of the Chinese historian Huen Sang and
the CNN's prime-time coverage on Hilary Clinlon's proposed visit 1o the Himalayan countries (Shah: 1973, CNN Prime
Time News: 11 March 1995). Huen Sang's travel account and the CNN's review, in essence, presented an analogous
picture of the Himalaya, its resource set-up, and the people. Both acoounts stressed how the enthralling beauty of the
Himalaya has remained the same ~ ‘uniouched and well-preserved.” Similarly, a convergence of idea can also be
traced to Myrdal's “Asian Drama’ and country reports of a few of the Himalayan countries presented at the Rio-summit
or Dubiin (Myrdal: 1969, NPC-Nepal: 1992, Sharma: 1992, NPC-India: 1992). These, in poignant contrast, present an

ecologically and economically degraded and deteriorated face of the Himalaya.

The comparison of two sets of accounts provides a sense that over the centuries, the mountains, and the
resources therein, have remained unchanged. If the accounts of the latler reports are analyzed, they suggest thal, for
centuries, the countries have remained underdevelopment and that this is also a chosen destiny of the people living in
the Himalaya. Apparently, any ‘conscious’ response o the first set of comparisons should acknowledge the
contribution made by the native-mountain people. Similarty, the response o the second set should question whether
the people living in the mountain have such negative outiook.

However, if these accounts are put together, it will generale a third perspective. it will portray that mountain
degradation, resource management, and exploitation are mainly in the minds of the individual or group preparing the
acoounts. Thus, it must be acknowledged that the people iving in the Himalaya aiso have a distinct mind-set, which is
what shapes their use (or abuse or misuse) of resources. Unforlunalely, most of the conlemporary ierature on
mountain WRM appears o be unaware of this.

This chapler allempis 10 approach the Himalayan WRM issues and relaled problems by answering wo
underlying questions. First, it reviews the inapplicability of metanarralive approaches used in WRM and development in



the Himalaya. Second, and based on the first argument, it approaches and then proposes a philosophical base for this
thesis. It deals primarily with the epistemological foundations for sustainable WRM.
3.1.1  The Objectives of the Chapter

This chapler is writien on a premise that those who use the resource, and iive where the resource exists are
more likely to understand it best. As Berg (1993) asserted * .. . objectivity and truth come 1o be seen as concepls which
are historically situated and situationally specific.” This chapier proposes that the episiemology should be based on the
*uniqueness and situatadness of the Himalayan phenomena.” More specifically, the objectives of this chapter are:

o To provide a short review of previous philosophical approaches taken in studying the Himalaya in general,
and WRM in the Himalaya in particular;
o Tocritically analyze the philosophy behind those studies and identify their weaknesses; and
o Topresent anew philosophical basis to study waler resource management in the Himalaya.
32  Setting the Scene
Many development ideologists, philosophers and paradigm developers seem to believe that the Himalaya
should be abandoned as an object of developmental efforts and treated as a *degraded” area “thriving beyond its
carrying capacity’. They reason that if developmental efforts are concentiated exdlusively in the plains areas, jobs and
income created there will draw people from the mountains and reduce the poverty, erosion and other ecological
problems of the latier areas (Eckholm: 1975, 1976, Rieger: 1981, Lall and Moddie. 1961). Similarty, restrictive actions
taken against people would allow sufficient time for the convalescence of the Himalaya's regeneration capacity. The
WRM in the Himalaya and the problems related to it have not escaped this generaiization.

This misinterpretation about the Himalaya can be atiributed to what Omara-Ojungu (1992) viewed as existing
dualism between resource conservaion and socioeconomic phenomena, and sketchy or scaltered iterature. The
latter, skelchy and scaltered lierature, generated mainly hrough *armchair episiemological exercises” (Hewitt: 1995) -
are originaling from three different exiremes.

On one extrems, conservalionists and economists view the Himalayas as a habitat of “ignorant and iliterate’
people responsible for ever-increasing environmental degradaion — the aflermath of which repealedly ranscends the
inlemational boundaries (Eckholm: 1975, 1976, Rieger: 1981, Newsweek: November 7 1987, UNICEF: 1985). On the
second extreme, natralists and human ecologisis view mountains as “he land less raveled” or “the untouched
Shangri-La"-a geographical region with none or insignicant human actvilies (Hewit: 1988, Hewitt 1995). Finally, on

57



the third extrems, the ongoing “tug of war® between different modernist philosophies, and their incoherent applications
produces a body of iiteralure in itsell. The results of these three misconceplions converge to the comments ke
*abandon” or “take harsh measures” or “is there a need? or “why human?® ekc. As the following statement will revea,
aven the Rio Summit was hasly in making conclusions.
‘Nearly half of the worid's population is affected in various ways by mountain ecology and the
degradation of watershed areas. About 10 percent of the Earth’s population live in mountain areas
with higher slopes, while about 40 percent occupy the adjacent medium- and lower-walershed areas.
There are serious problems of ecological deterioration in these watershed areas. ... The mountain
and upland areas of the Himalayas..., which make vital contributions lo agnicultural production, are
threatened by cultivation of marginal lands due fo expanding population. In many areas this is

accompanied by excessive livestock grazing, deforestation and loss of biomass cover” (Rio Agenda:
Chapter 13.13: 1992)

This thesis, being writien by a nalive of the Himalayas, phiosophically argues that even a pure output growth
strategy for this region must give due attention o the mountains as a separate and most important entity. Given the
trade, migration, and fiscal inleraction between the lowiand and the mountains, the latier cannot remain as a
dependent, but must become an active participant in the region's overall development or sustainable development
stralegies.

If observed from a WRM point of view, the inseparabiity of mountain from the plain becomes more critical.
The management of waler in the Himalaya not only delermines the tolal physical availability of waler, but the quality of
the waler and most of the economic activities of the plain. The rain and snow fall in the mountain yields, as much as 9
percent of the fotal water availability to the plains of Nepal (DHM: 1994).

Yet, what appears easy b expiain (Box 3.1) is equaly fuzzy and compicaled in analysis. As Warf posited,
“these phenomena could be explained as a puzzle of infinile complexity” (1993). The linkages, social, economic and
environmental actions and inleraction are all a function of how human being use resources available in their
sumounding. Emphatically said, the probiems, or solutions in the mountain have a fundamentally noniinear cause,
therefore the concepts that are useful come from nonlinear dynamics on socioeconomic adaptation, characterized by
roller-coasier changes and condiions that invoke perpetual surprises.

Thus, maneuvering through these uncertaintes and understanding the perpetual surprises require the help of
expert navigalors - the nalive mountain people. Episiemology, thus, must give due priority, isten, and incorporate what
peaple think or say. More precisely, it shouid develop on the philosophy of the mountain peaple. Mere mega-theorelical



analyses, significance tests and systems approaches can never be sufficient 1o prepare stralegies or, for that matler,
consider the whole gamut of the *closely woven and complex” problems. Chapier 2 of this thesis has provided many
examples in both the demand- and supply-side of waler. There exists a need to merge, therefore, the two types of
analyses o produce a body of informalion that can be used as an understanding.

Box 3.1: Mighty Problems of the Mighty Himalaya

it cannot be overruled that the Himalayas endow resources of inestimable value. Yet, it is cumently figured
among the most impoverished areas in the world. This is due largely lo the unique ecological conditions that the
mountains pose. In the last 20 years, the population in the Himalayan range has doubled. The increase is
characterized by steeper increase in the people living below the poverty line. During 1987, 75.8 percent of the
peopie living in the region were poor in absolute terms. Major valleys were choked with population pressure and
the carmying capacily of basic services was exhausted. The calorie-deficiency across the region ranged from 403-
450 and the average day in unemployment was 65.6 days per annum. Because the markels are poorly
developed in the mountains, people have litie cash-income and they cannot rely on off-farm employment or food
purchase. Therefore agriculture remains the only option and is based on an attempt at self-sufficiency in the
production of basic subsistence requirement. Unless effective strategies based on the existing physical and
socioeconomic conditions are formulated and implemented, the *spiral-down’ of the problem is inevitable (lves
and Messerli: 1989). These physical and socioeconomic conditions are characterized by declining productivity,
inconsistent technology, and incoherent policy-level cures. Unless arested timely, these may speed the rate of
land degradation beyond the scope of available remedies (APROSC: 1994).

3.3  Himalayan Philosophy Revisited

Historically, the efforts 1o understand the Himalayan phenomena go back to European geographers, G.D. Airy
and Rev. JH. Prattin 1855 (Jhingran: 1981). However, contemporary work (those related with resource development
and management) began afer the opening of Nepal in 1951 and, philosophically, upon the acceptance of Schafer's
challonge? in 1954 (Ives and Messeri; 1988, Golledge and Amedso: 1974). Subsequent adopiion of a poicy by Nepal
o let “the westem experts’ use Nepal as a lest venue for development ideas, led to a surge of such atlempts (\ves and
Messerk: 1968, Bista: 1992).

In the last 150 years, from Airy and Prait to Post-Rio period, the laws and theories developed 10 study
mountains and Himalayan waler resources, at best only partially represented the existing phenomena. This researcher
thinks that al atlempls having “human® components were only parly successful. Despile this, the sustenance of

s *... the present conditions of the field [of mountain resource management] indicale a stage of development, well
known from other sciences which finds most geographers still busy with classification rather than laws (Schafer:
1954:229)".



melanarrative discussion as the principal philosophical framework in the Himalayan resource management can be
attributed o the positivists’ capabiity 10 provide an “appealing complexion” 1o the exisling phenomena. Like Porter
blatantly referred °... does not matier if a stalement is ¥ue so long as it is inleresting” (1977.281). ives and Messerl
observed this arogance and noled that
*.world levs! sffort ... in the Himalayan region ignores the sea of uncertainty that surmounds it ...
understanding of the process operating in the region, whether geophysical, environmental, social,
economic or political is tenuous at best. Differentiation between cause and effect is thwarted by ...

unreliable, even manufactured data ... confounded by a pervasion of assumption, conflicting
convictions and latter days myths* (1989:xvii)

In the contemporary Himalayan resource, modemists’ attempis can therefore be regarded as inappropriate.
This blunt staternent can be allested by “reciting the level of respect’ exiended to the native mountain people. In cuitural
terms, mountain people are unciviized (CERID: 1984); in economic terms, they are half-starved, wrelched and ignorant
(Lall: 1986); in social terms, they are stupid and ignorant (Myint 1970); and, in environmental terms, they are savages,
destroyer and enemy of the entire humankind (Eckholm: 1976, Rieger. 1981, Newsweek: November 7, 1987. UNICEF:
1995). This list of references, however, is not exhaustve.

Similarly, one must aiso admit hat the modemist epistemology has falled to capture the entire societa
structure. These approaches lack diear focus and voios for women and other oppressed within the sodiely (Acharya
and Bennett: 1983, ILO: 1986). As Ives and Messeri observed thal, * ... the physical facts’ [of the Himalaya] are
wrongly described, why shoukd the human ‘facts’ be any betier” (1988:147), most of these efforts appear 1o have been
fitered through a definile mind-set of the researchers. The history of unsuccessful social development programs,
NGO approach and women’s development programs, can be taken as a few outcomes of similar wongly construcied
episiamological foundaion (APROSC: 1994). Another problem assacialed with these efforts is associaled with ther
dependence on the language; as*... descriptive language, no matier how precise and exhaustive can never succeed in
anchoring itself 10 a reality®...* (Sromayer and Hannah: 1992).

In order 0 hide simiar imilaions, more Himalayan researchers use mostly unconlextual, mathematical

symbois. The increasing use of mathemalical aesthelics or some nebulous form of non-predictive understanding,
however, as Mauch explaing, is much 1 “impress than inform” (1983:114). In spile of this fact, the conlemporary writing

w This statement inspires some of the mathemalical loois used in this thesis. However, the outcomes of al
mathematical analyses are taken back o the subjects of the thesis so that they could be verified.



among the elite-circle is usually considered inadequale and unworthy unless they are iberally sprinkled with an array of
aigebraic symbols. Most of thess efforts, therefore, fal under a phiosophical approach, what Bloom (1989) says
“Disneyland Version of Philosophical Thought” A few behavioral and analylical mathemalics used in this thesis are
definitely not 1o impress but 1o substantiale the findings and 1o put them in a context that is more understandable to the
audience of this thesis.

The shifing and fudging of the aims of Himalayan WRM and its epistemological foundations have also been
reflected in the shifling and fudging of its methodological principle. The methods or criteria of a subject depend on the
aim and dlaims with which the subject is pursued. As Fish stressed i, they depend on “the job to get done® (1980:23-4).
If there is no diarity regarding the aime of the subject, there can hardly be any kind of discussion of its epistemological
foundations, of for that matter methodology of the subject. With e erosion of the true objective of the Himalayan WRM
and geographical studies, the foundation and legitmacy have also been eroded off the prevaling methodological
principles. The distinction and demarcation presented by the European experts of Himalaya were definitely not lo
elucidale the geographical understanding in the Himalaya (K. Hewit,, Personal Conversation: 1995). Surprisingly, when
the Iater scientists and resource managers attempted, as far as possible, they aimed at testing or falsifying the same
understanding. There are hardly any new altempls made so far that delach themselves from testing of some
predetermined hypotheses. More often, such hypotheses do not even remolely present any relationship between the
existing variables.

34  Approaching a More Suitable Philosophy for the Himalaya
3.4.1 Denaturalization and Humanization

Atthough enough testimonies exist lo atiest the inappiicabiily of metanaralivism, stll many Himalayan
resource managers’ atlempts revolve around it This situation is aggravaled - as many true Himalayan geographers,
resource scientsts and experts nole — due 1o either very poorly or wrongly perceived man-malure relationships (Ives
and Messerfi: 1989, Hewitt 1967, Sanwal: 1987, Thompson and Warburton: 1985, Mahat: 1967, Gurung: 1981). Many
further argue that the recent surge of studies geared toward sustainable development has worsened this situation
(Neupane and Young: 1997).

Contrary 1o its mandate, WRM in Nepal has been very less successful o consider the uncertain and
incomprehensible human component, which is perpeluating the dominaion of metanarralivism. This domination has
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led 1o a tendency of naturalizaion (atlempt to put al phenomena in the context of the nature) of the exisiing mountain
phenomena (Chalise: 1994). It is reasoned that once the phenomena are naturalized - they become more predictable
and definite 1o be capured by theories. Apparently, theee atlempis are misleading, as they tend 1o invoke biocentricity.
Often, dependence on naural law and anihumanism deny what is most distincive in al human being— their abity 1D
think and understand (Bookchin: 1980). What matiers is the human’s ability to reason, 1o foresee, 1o wil and o act
insightfully with nalure and enhance nature's development. Not only does naturalizalion downgrade the human
capability, but also it separates thess atiributes from nature.

What is essential, therefore, is 1o evoke, elaborate, and give ethical content to the *human core’ of nature.
With an understanding that, if there is no human beings, here is no nature. Furthermore, this process of naturalization
tends 1o reduce human being 1o mere commodities. As Bookchin asserted, *...the commodification of humanily takes its
Mwﬁdashmhhmbddmdhhﬁv&dasamduo«nﬁmzﬂasamdmﬁw
(1990:117). Admitiedly, what is required therefore is fo humanize. Not only the factors in direct interaction, but also
mrmwmmmmmmmmmmad.mmmmmymm
exising ingenuity and ignorance of the people, from where the real quest o define and identily the interrelatonship
between variables and other phenomena can be initiated.
3.4.2 Use of Scrutinized A-posteriori Truth

Most of the contemporary efforts on the Himalaya are based on a priori truth. However, as L. Witigenstein
said* Whatever we see could be other than it is, whatever we can describe at all could be other than itis. There isno a
priori order of things” (Traclalus Logica Philosophius). Thus, developing epistemology in the Himalaya should have its
mwdmum.nmubawhummmmmmmmmmmm
base on whatis happening now. The most proper way “now” can be properly defined is by pursuing a posteriori ruth
duly atissiad by native people. If not the danger is imminent that resource management efforts wil be left with vague
ideas and inctiuions that do not coincide with a clear view or provide a guide for effective action. The researcher
mmmsmammmamm@ummw.mnbmmmm
Himalayan people. The current efforts 1o study the Himalayan phenomena, however, dwel in a dfflerent dimenion. As
Hewitt has obeerved,



* .inferesting case is the two impressive volumes of the intemational Karakoram Expedition (Miler:

1984). The first represents conference proceedings given before most of the participants carried out

fiekd work . . . second volume is especially the result of a summer fied work” (1988:8-9)

Such research fal 1o address the a-posteriori truths such as local uniqueness, questions of actions related 1o
survival, atfiudinal inclinaion, and most importantly, the local preference. Thers is a need 1o understand that the
mountain people have a differant set of attitudes, sodietal structure and mind-set; thus these need 1o be deconstructed
before bringing them under the scope of the researcht!. They should be regarded as more than “data’ or *data-sel,” but
as the educators and builders of any epistemological foundations. As Porter said * . .. you help people at the local level,
you can educale a wider public’ (1977:280), the epistemology should be based on the a posteriori order of truth
identified and scrutinized by the local people.

34.3 Senseof Empathy

Borrowing from Mann (1986:4) this researcher argues that the mountain *societies are much messier than
our theories of them’. The difficully, therefore, exists in understanding this intricate and uncertain sociely. Until now,
most of the theories of mountain degradation — no matter in what ethical standard they may have been constructed ~
blame the human societies in the mountain (Rieger: 1982, UNICEF: 1935). Here, the marginalization and ignorance of
ethno-methodologies becomes obvious. To disguise this ignorance, and underdeveloped sense of empathy, the
melanarraivism emphasizes the physical aspects of the Himalaya. In this context, Hewitt argues that * . . . generally
symbolic that these . .. [mountain people] on the dust jackets are shown in the shadow, passive and dwarfed by the
brilliantly it snow covered crags of the central Karakoram® (1988:19).

Few human geographers and resource scientists have constantly wamed about what could lead lo the
permanent demise of human geography and resource management. In this context, Porter (1977:290) argued: *if we
fail 10 engage...in inquiring about human understanding of the earth and even such things as human attachment... we
wil impoverish our discipine and reduce our understanding of who and what we are’. The danger is all the more
horrifying, because the Himalayan people now have started 1o discard these inappicable alerpis (Hatley and
Thomeon: 1985, Sanwal: 1967). Partly, this rejection can also be atfribued to the burgeoning meritocracy in the
Himalaya®. If curment resource management continues with its stubbomness, the danger is imminent that the entire

11 This is one of the reasons why this thesis decided to let people analyze the Dublin Principles and arive at their

own sub-principles (Chapler 7).
12 Ag Sierra Tamang argued in her Newspaper article, the meritocracy has not heiped much (Box: 3.3).
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efforts will be rejectad as* . . . a branch of sclence with clear class siructure . . . nourished through with aggressive and
predalory nature of ...imperialism’ (Watls: 1974:321-322 f. Porter: 1977:289).
3.44 Respecting the Human Spirit

One of the meanings of sustainabiliy is the application of right lechnology for the right use of resources.
However, without “spiit” neither can such technologies be used properly nor can they ever be translated b a
meaningful context. An effort like that of Dor Bahadur Bista, the man responsible for teaching self-reance among the
people of Jumia, Humia, or of Gandhian Sundar Lal Bahuguna's Chipko movement (antiHogging movement that bar
loggers o cut trees by embracing the tree) are seldom sustainable (Shiva and Bandhopadhyay: 1986). Yet, a non-
sustainable act lie this can inspire a sustainable process. What is required therefore is lo unfold such latent energy
exising witin the mountain areas.
3.4.5 Why People Accept Tradeoffs?

in most of the mountain societies and cultures, strands of philosophies are found which justify the rights of the
‘perfect strangers’ ke the unbom and other sentient iving forme that provide the much needed biodiversity
(Ariyaratne: 1992). It is necessary for outsiders to understand the process through which such consciousness is
cultivaled in the day to day use of resource and observance of the boundaries. A typical example could be observed in
the patiem of migraion in the Himalaya. Migration is oflen an effort of neutraization of the mountain resource
constraints (Gupta: 1993).
3.4.6 Local Arrangements for Resource Use

Effective WRM requires a very high degree of empathy and understanding on the processes through which
different dlasses of the community adjust 1o risks or use the resource collectively. Hewitt (1968) and McDonald (1994)
have observed simiiar phenomena in terms of hazard management in the Karakoram Himalaya. Neglecting such
socialy woven risk aversion o resource uiiizalion strategies not only weakens but completely disintegrale these
m&mwammmmwmmmmnmmmm
region. A thorough ressarch can identfy that the rural mountain houssholds must diversify their strategies of resource
use 1o survive and most of the ime such acions are collective. The Himalayan instuions involve collective intervention
and smultaneily and include atiributes such as, leadership, stake buiding, value orientalion, value reinforcement,
dlarifying noms and rule, capacity building, innovalion and creativity, self-renewal and networking processes. The Rio

64



Summit has also acknowledged this fact In chapler 14.16 it has emphalically slated thal “grealer the degree of
communily conbrol over the resources on which it relies, the greater wil be the incentive for economic and human
resources development’ (Chapler 14.16: Rio Agenda: 1992).
3.4.7 Understanding Bio-Ethics for Sustainability

The sustainabiity of resource use requires development and demonstration of an ethic that can guide
decisions regarding current versus future consumption of resources. The conceptions of different interrelationships
between different human and natural factors are defined, if not determined by this ethic. The bio-ethics raise different
choices over the extent and amount of resource use and the much-debated equity and sharing of such resources.
Most of the actions taken for resource use in the Himalaya directly or indirectly reflect such bio-ethical choices.
3.4.8 Balancing Holistic and Reductionist Perspectives

The Himalayan epistemology should atiempt 1o spearhead the curment holistic approach to a manageable
size. While doing so, wo basic issues need 10 be acknowledged. First, the extent (or how much to cover) should be
identified and defined by the people; and secondly, it must not become too optimistic to undermine the existing
uniqueness and situatedness of the phenomena. What is required therefore is to balance the sea-saw between the
holistic and reductionist perspectives — which are the two ends of a single spectrum. Saaty (1973:5) provided some
explanation 1o this approach. He argued that,

*...averything must be reduced, decomposed and disassembled fo simple elements such as atoms,
cells, ruman being], efc. These are studied by themselves and the knowledge derived is used to infer
the behavior of the entire system. The method of thinking invoived is analytical, wherein the whole is
taken apart, studied and optimized, then aggregated.”

3.5  Problem or Misinterpreted Potentiality?

Designing an effecive stralegy for WRM in the mountain would require a changed perception on the existing
resource conditions and characleristics. What previous “disabling” development theorists have lermed “problems,” are
in fact "specificiies” of the mountain areas (Jodha: 1990). In simple terms, the conditions characterizing mountain
areas, this for operational purposes, separale mountain-habitat from other areas, can be called ‘specificiies.” All the
speciiciies are characierized by a definite set of objective dircumslances. By objective circumstances, this researcher
understands a set of constraints and polentials biended in the exisling uncertainties and dificulies that influence the
choics and patiem of activiées in the Himalaya. Thees actualy suggest he exisling survival stralegies (Box: 3.2).



Box 3.2: Mountain Specificities
Spacificity Objective Circumstances
Inaccessibility Remoteness, distance, closeness, restricted extemal linkages, pocket-economy (Rieger: 1981, Lall:
1981, Price: 1981, Hewitt: 1988)
Fragility Vulnerability o ireversible damages, low carrying capacity, limited but unique production options,
[ high overhead cost, ingenuity (Hewitt: 1988, Eckholm: 1975, Eckholm: 1976 Gigon: 1983, Winiger:
1983, Messerii: 1983, Mauch: 1983)

Marginality Cut-off from mainstream, pocket economy (Chambers: 1987, Messerii: 1983, Mauch: 1983,

Diversity Compilex of Opportunities, intemelalionship and interdependence of production basis, biological
adoption, heterogeneity (Sanwal: 1989, Price: 1981)

*Niche" Limited but unique production opportunities, comparative advantage, diversification (Hewitt: 1988,

Hewitt: 1994, ives and Messerli. 1989)

Human adoption  indigenous technical knowledge, folk-agronomy, ethnoecology, ethnoengireering, participation,
mechanism institutions, security, self-reliance, diversification, tradition and cuiture (Ives and Messerli: 1989,
APROSC: 1994, Hewitt: 1994, Sanwal: 1989)

3.6  Defining the Philosophy of the people

Starting a quest for Himalayan WRM thus requires a conscious understanding of the existng Himalayan
phenomena. This process warrants an understanding of not what is around the Himalaya, but how it exists and thiives
around human being. Epistemology to study the existing phenomena, therefore, should build around this heterogeneity
and uncertainties of the Himalaya. it should be based on the teachings of Veda and Puranas (Himalayan Philosophical
Epics) and ethno-knowledge passed from one generation o the other. Logically, the efforts should be geared to find out
in what way humanily fits inlo the Himalaya, which should be followed by developing the capabilities of the research to
confront the complex uncertainties and challenging societal interrelationships.

The vilage level understanding, ethno-methodology, and the native’s vision on the existing fruth are what this
resserch has colactively fermed, the Himalayan Phiosophy. It aiso refers 1o the uncertain, mult-tsxtured and complex
phenomena existing e local level, what only local people can fully experience trough their survival stralegy. It
advocales a radical breakup from the ongoing modemist approaches by atacking the melanarrative characieristics
and embraces the uniqueness, difficulies, heterogeneity, diversiies, ambiguity, inconsistencies and ephemeralily of the
Himalayan phenomena (Wart. 1933, Dear: 1994). In eesence, i seeks the people in the Himalaya take lead in the
process of epistemology development. The points oulined earlier are the basic underpinnings of this phiosophy. The
limited review in Himalayan Developmentin general and the Himalayan resource management scientistsigeographers



in particular, reveals that the demand for a philosophical ouiook based on the uniqueness of the Himalaya is growing
(Gurung: 1981, Bajracharya: 1986, Hewitt: 1968, Thompeon: 1988, Mahat: 1987, Griffin: 1987, Shepherd: 1987, Hatley:
1988, Ives and Messerii: 1969, Jodha: 1990a, Gupla: 1933, Shiva: 1985, Neupane and Young: 1997). There is
therefore a distinct indication that people’s knowledge and its use are getiing atiention.
3.7 Conclusions

As a concluding remark, it can be asseried that existing thinking on Himalayan development or, for that
maler, the philosophy of Himalayan WRM must change. Thers is a need to realize that the mountain people have a
distinct and sustainable phiosophy of their own. It s relevant fo end this chapler by extsnding a genuine piea, that the
nalives of the Himalaya have always been considered as a part of the problem, while all along they could proven to be
the best solution. Siera Tamang's article conveys the similar plea (Box: 3.4).

Box 3.4: When Kuire Debats Continued...

..Especially as it is we Nepalis who read English newspapers, who act as translators and go between the
*natives® and the Westemners, who go to conferences etc - who should be most vocal critics of Kuire [Slang for a
Caucasian) worship - are invariably the ones to first drop to our knees. ... What are those dominant collective
images in Nepal? We have the “Lords of poverty® zooming in their air-conditioned, blue-icense plated imports
through dirt filled roads; expatriates filling supermarkels where prices of goods are obscene; and tourists out to
experience the exotic and be with the natives - “so nice to visit but such a relief to escape back home to
civilization®.

... The relevance to the use of Kuires? Well no Nepali could possibly be impervious to those images highlighting
Nepali inadequacies and Westem perfection. And yes, after nearly fifty years of being “developed” with no real
tangible gains, we Nepalis may be getting bitler. And yes, we've noticed the lack of clean water supplies and we
also realize we're too poor to daily buy the bottled waler those foreign ‘experts’ living in mansions do. ...

Nepali people need to be seen, heard and understood as people who think, feel and reconstitute the flows of
information which surround them... Moreover, Nepalis need to stop denigrating their own worth as thinkers,
doers, and enfargen the definitions of not only what is and who has “knowledge® but the spaces in which
*knowledge® can be found. ... It may not be a fancy holel or a big govemment office conference room, but the
type of discussions held there [can] make [big conferences] seem like kindergarten.

Source: Seira Tamang: The Kathmandu Post November 23, 1997
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CHAPTER FOUR
WATER RESOURCE MANAGEMENT IN NEPAL

“One of our chief resources in Nepal ...is water which if hamessed and managed properly hoids a

magic key for all round development of our country® (HM the King of Nepal Birendra cf. Vikas,

September/October 1992, Vol. 12-2.)
441  Background

This chapler presents a background discussion on Waler resource Management (WRM) in Nepal. The
relevance of this chapler lies in the unique waler resource set-up of the country. Nepal's waler resource structure
provides a very interesting position, # it is viewed against the backdrop of the physical avaliabiity and management
approaches (IIMI: 1997b). On one hand, Nepal's waler resource is characterized by continuous struggle of people
against extreme variabiity of water in temporal and spatial scales (ves and Messerii: 1987, Chalise: 1994). On the
other hand, the support structures for viable people-based WRM sysiems are siowly eroding away in favour of more
scientfic, but culturally incompatible, approaches (Chene: 1997).
411 Objective of the Chapter

This chapler presents some of the major reaiies associated with water in the country. It also reviews
Nepalese legisiation on waler sector and organizational set-up for capacity assessment. The main objectives of this
chapler are:

¢ tointroduce the physical, social and ecological realities of Nepal,

¢ lointroduce the context of water resource/use management in Nepal, and

o toreview government legisiation, policies and regulations that have been introduced to create a
favorable environment for WRM.

4.2  Physical Realities

Nepal is a small landiocked country sandwiched between India and China, the two largest and most populous
countries of Asia (Map: 4.1). The size of the county is 147,181 km? (CBS 1997). Within its east-west length of 885 km
and north-south width of 130-240 km (mean width 133 km), a wide range of ciimate and topography can be found.
Topographically, the altitude rangee from 80 o 8,848 melers above the mean sea level (CBS: 1998).

43 LandUse
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Mountains. The landuse patiem in the county is presenied in the table below:






Table 4.1: Land Use Pattern in Nepal
Land Use Mountains Hills Toral Nepal

Forest 1332(25.7) 2634 (42.9) 1424 (41.9) 5390 (36.6)
Cultivated area 260 (5.0) 1276 (20.8) 1423 (41.8) 2959 (20.1)
Area under snow 2106 (40.6) 141(2.3) 0(0.0) 2247 (15.3)
Pasture 734 (14.2) 1138 (18.6) 106 (3.9) 1978 (13.4)
Roads & sefiements 9(0.2) 49(0.8) 46 (01.4) 103 (0.7)
Other 742 (1456) 896 (14.6) 403 (11.8) 2041 (13.9)
Total 5182 (100) 6134 (100) 3402 (100) 147181 (100)

(Figures in the parentheses are percentage) Source: Land Resource Mapping Project, 1986.
4.3.1 Rainfall and Climate

The ciimate range from humid tropical, where the temperature reaches 1o a high of 45°C during the summer,
fo fundra, where the temperalure remains below the freezing point throughout the year (DHM: 1997). The annual
average rainfall for the whole country ranges from 1,400 to 2,500 mm (CBS: 1998). In the hills, the skewness for
precipitation is greater, and it varies from 900 to 3,000 mm per year. About 80 percent of the rainfall in the country oocur
during the monsoon period, between the month of June to Sepiember (ives and Messerfi: 1987). The hotlest months
are March 1o Seplember, and the coolest month is January (Fig. 2.5).

44  Socioeconomic Realities Table 4.2: Population Scenario in Nepal
441 Population | AgeGroup | 1998 | 2000 (estimated)
The on ectmals for 1998, exfapaiated based on <14 96 10.4
populaton 15-64 11.24 133
1991 census, is 21.84 milion (Table 4.2). The average family sizein |, e ™ 08
the country is nearly seven persons per household (CBS: 1996). | Total 21.48 A5

During the last 20 years, the population of Nepal has been growing Figures are in millions Source: CBS: 1998
steadily at an annual growth rate of 2.08 percent (CBS: 1996). The current population in urban areas is estimated to be
about 12 percent (CBS: 1998). However, if the population growth frend is compared with the growth in food production,
i reveals that the former is about 1.9 percent higher than the latier (APROSC/JMA: 1935). Consequently, he number
of populaion below the poverty line is increasing at an alarming rale. Recent studies have indicated that, due o the
seasona nature, 90 percent of the rural population are under-employed in Nepal (APROSC: 1998). The lolal
unemployment is about 17 percent for the tolal economically active populalion (APROSC/MA: 1995).
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442 Administrative Structure

For administraive purposes, the whole country is divided into 75 districts, and 5 developmental regions,
consising of 10-20 disticts. Similarly, for local level planning, the county is divided into 3913 vilage development
commitiees (VDC) and 58 Municipaiifies (CBS: 1998).
4.4.3 Infrastructure Base

The road transport network serves only 56 districts (74%). The lengths of the blackiop, graveled and
seasona roads are 3533, 2662 and 4529 km, respectively (CBS: 1998). There are 39 airstrips, including an
inlamational airport in the capital city, Kathmandu. it has one raiway that runs a distance of 51 km. The country has
been able o provide digital telecommunication faciiiies in all district headquarters and major cities (CBS: 1998).
444 Economy

Despite a reasonable resource base, the growth in the economy of Nepal has not been satisfactory (MOF:
1996). Although the country has experienced 40 years of planned development, its economy is stagnated (World Bank:
1996). For 1997, the per capila income of the country was estimaled at US $ 208 (World Bank: 1997). The value of
Gross Domestic Products (GDP) was estimaled to be NRs. 233.5 bilion CBS: 1998).

The economy of Nepal heavily depends on agricuiture. This sector contributes about 40 percent to the folal
GDP and employs about 90 percent of the population (CBS: 1998). Mouniing populaion pressure on limited land
resources, and decreasing productivity affiicts agriculture (APROSC/JMA: 1935). Equally bleak is the prospect of the
industrial sector of the economy. Because of a narrow economic base, small domestic market, poliical instability, and
inconsisiant fiscal and monetary policies, the recent bids 1o iberalize the economy have not recorded any significant
success (Worid Bank: 1996). The cumulative effect of poor performance of agricutture and industry can be observed in
the growing trade defici. Economic Review (1997) reports that during 199677, the total rade deficits 1o India and other
countries were respectively, NRs. 20.4 and 53.13 bilion (CBS: 1998).
4.4.5 Poverty and its Dimensions

In conrast o Nepal's srong commitment (o abale poverty, its incidence is rapidly increasing. A recent
APROSC document based on well being and food sufficiency ranking provided the lalest account on incidence of
poverly in Nepal. According 1o this document, 41.6 percent people are ulra-poor, 29 percent are poor and.29.4 are
non-poor (APROSC: 1998). There are a number of policies adopled in the countries. However, neither have these
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efforts, like in most of the “structurally adjusied” developing countries (Simon: 1996), served as a precursor for growth,
nor have they led 10 any success in lowering the incidence of poverty (APROSC: 1998). The existing mass poverty is
not only widespread but it is a rural phenomenon, because about 30 percent of the poor are rural population. However,
the expanding urban centers have resulted in the profferation of sium areas, and a deteriorated standard of living
among the urban low-income dwellers.

The casle hierarchical system is one of the major factors associated with income inequality in Nepal. Lack of
opportunily forces the lower caste groups b play cuslomary and Fradilional roles in the society, which are very poory
paid. Consaquently, their disadvantaged position has perpetualed. The legal provisions are present fo do away with the
distinction based on caste. However, notable achievements are yet fo accrue at the grass-foots level (APROSC: 1998).

Various studies indicale that the income share of Nepal is highly skewed. A recent study revealed that the
income share for the bottom 40 percent of the population is 29 percent (APROSC: 1998). This figure is marginally
higher than 1974/75, when their income share accounted at 14 percent (AREP: 1986). On the other hand, during the
same period, the income share of the top 10 percent of the population increased sharply from 32 to 47 percent
Consaguenty, the Gini coefficient — the measure of the dispersion of income - increased from 0.37 to 0.42. However,
the national report on environment and development in 1992 provides a Gini coefficient of only 0.25 and stales that the
income distribution in Nepal is fair (NPC: 1992).

Table 4.3: Distribution of Operational Holding, Nepal

Poverly in Nepa is aiso fnked 10 the | Sizeof Holding(ha) |  Percentage of the Population
shortage of productive land. The distibuton of 0.15-05 460
operational holding is presented in Table 4.3. The 05-1.0 290
absolute poor in the Hils are defined as those owning 10-30 17.0

3.0 and above 8.0

less than 0.5 ha (over 60%), and in the Terai, those
owning less than 0.3 ha (about 30%) (NPCNEPAP:

1994). A composile profile of the rural poor presents that a homestead of just under 0.5 ha can hardly produce enough
to feed a famiy of 7-8 for more than six months of the year.

Source: CBS: 1998
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45 Ecological Realities

Box 4.1: What to Believe?

“The ecological problems have profound adverse impact on livelihood and survival of ...communities. Typical hill
watershed contributes total sediment loss of 21 ton/ha/year.... In a sub-watershed area of about 540 ha (e.g. Jhiku
Khola) the sediment in extreme transition is caiculated at 40 tonvha (Carver and Schreier: 1995). Consequently,
the yields of major food crops ...have either been stagnated ... or declined over the period of last one and a half-
decade (HMG/N: 1996). The most affected are the water resources, which have declined both in qualitative and
quantitative terms. Apparently, no serious measures have been put in place that can, if not reverse, check these
adverse processes (Natural Resource Management Sector assistance Programme (Project no.
NEPDK/MWMP/1997): 1997; Preface)

... Document contains the results of a six-year study on resource management problems in the Jhiku Khola
Watershed in Nepal. It examines trends in forestry, agricuiture, hydrology and socio-economic conditions and uses
Geographic Information Systems (GIS) technology to display the rate of degradation and outines options and
altematives to improve the resources conditions and management practices. A watershed approach was used and all
resource data was placed info a georeferenced GIS database. The trends and rate of degradation in forestry,
agriculture, hydrology, sedimentation, soil fertility, and socio-economic conditions were examined in detail and models
are used to project the impact of degradation on the long term productivity of the watershed. ICIMOD/UBCADRC
Project on Mountain Resource Management in Nepal, hitp://www.idre.org.sg/cbnmynepal/pantc.htm. June 1997

... Recently introduced community forest management practices has helped to increase the forestiand from 34.55-
3q. km in 1978/79 to 39.71-sq. km in 1994. Large areas of shrubland and grassiand have been afforested. This type of
community forestry program was introduced in this area by Nepal/Australian Forestry Project which has contributed
significantly in organizing Forest User Groups and plantation and management of natural forest... community forest
management practices is now common. Adhikari, M.(1997) Forest Resource Management in the Middle Mountains of
Nepal: A Case Study of Jhiku Khola Watershed, intemational Workshop on Dynamics of Land-Useland-Cover
Change in the Hindu Kush—Himalaya June 1997., Central Department of Geography, Tribhuvan University (COG/TU)
Kathmandu, NEPAL

...Housshold sample survey data shows that the agricuiture pattem has changed significantly during 16 years in the
study area. There have been remarkable changes in the type of crops grown and cropping intensity. There have
also been significant increases in farmer’s adaptation of new production technology, improved seeds, chemical
fertilizer, and pesticides. Improved accessibility, after the construction of Araniko Highway, to major market centers
such as Kathmandu, Banepa, Dhulikhel has shown its impact. Subsistence framing particularly in nearby areas of roads
has given away to heavy emphasis on commercial fruits and vegetable production as well as dairy products... Krishna
Karki (1997) Change in Agricuitural Land Use in the Middle Mountain of Nepal: A Case Study of Jhiku Khola
Watershed, Intemational Workshop on Dynamics of Land-Usa/Land-Cover Change in the Hindu Kush—Himalaya, June
1997. CDG/TU, NEPAL

It is belleved that Nepal's ecological condiions are rapidy degrading. The effects of the ecological
degradation and its causes have been researched in increasing incidence of poverly, large-scale migration of the
people living on the mountain and increasing incidence of diseases and ofher social problems. However, a definite
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relationship between the ecological degradation and these factors has not been established (Eckholm: 1978, Lak:
1982, ves and Messerk: 19686, Mahat et a.: 1986, 1967. However, such allempis are continuing (UBC Project
hitp:/Awww icire. ong. sg/cbnmvnapal/banic. htm). For example, a very recent report published in lale 1997 stressed thal, °...
the combined effect of ecological disorders has been massive, resulting in soil erosion and waler resource degradation
in thousands of small walersheds in Nepal® (DANIDA: 1997). it was discussed in detall in Chapler 3 that much of the
undersianding developed regarding the ecological realities is confusing. Box 4.1 adequalely demonstales the
fuzziness existing in the ecological research in Nepd.
46  Water Resources Realities
461 General

It is reported earfier that the vast water resource potentiality of Nepal stands in poignant contrast to existing
widespread poverty and underdevelopment. Nepal's rugged topography provides great potential to put this resource to
economically productive uses (Bhattarai: 1997). Despite this, the country presenty faces an acute shortage of
elocticily, irmigaion, and potable waler. NPC estimales that less than 30 percent of the country is electrified, drinking
waler is avallable 10 40 percent of the people, and just above 60 percent of the arable land receives reliable iTigation
(NPC/ NEPAP: 1994). Therefore, reestablishing a maich between waler resource characieristics and their use patiem
has become the fundamental requirement to enhance sustainable development and for betier stewardship of the fragile
Himalayan ecosystem.

In Nepd, the waler resource problems are experienced mainly in three ways: i) physical reducton in total
avaiabiity; i) degradation in qualily; and i) the impact on production and economic activities by the lack of, or
degradation in quality of waler, A number of circumstances are responsible for the unusual difficulies in abating these
waler resource problems.

462 Water Quantity

Nepalis drained by three major fiver systems and more than 6000 tibutaries (Sharma: 1972). According 10 a
study, river discharges average about 150 bilion m’ per year (Bhatlarai: 1997). However, the estimates on waler
resources poleniiality from theee rivers significantly vary in different studies (lIMi: 1997). The river discharges in Nepal
vary significanlly across seasons. The discharges in moet of the rivers and streams tend to diminish by as much as 100
fold during the winler season (DHM: 1991). Therefore, most irigation projects are developed (o provide relable water
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supply only during the monsoon season, primariy b reduce the risk of crop faiure, and 1o exisnd the monsoon
cultivation period. Figure 2.5 presenied the precipitalion, evapolranspiration, and waler demand/defictin Nepal.

Nepal's potental area for iigation development s esimaled at 2.18 milion heclares including forestiand, and
177 millon heciares exchuding it Considering the developed inkastructre, the iigaied area is estimaled at 1.09
million hectares or 62 percent of the potentialfigure. However, not a the developed area for imigation is brought under
imigation. The actual commanded area is significanty less than the polental, The actual imigaled area is 0.78 milion
hectares (72%) of which only 38 percent receive year-round iigaion (CBS: 1996). The Agriculture Perspective Pian
(APP) documents the annual surplus waler resources at 200 bilion cubic meters for surface iigation and about 12
biion cubic melers for groundwaler development (APROSCHJMA: 1995).

The combined annual flow of rivers also provides a theoretical hydropower potentiality of 83,000 MW from a
combined run-off of 6,396 m3 per second (Bhattarai: 1997). Out of this, 44,600 megawalts or 53.5 percent of the total
can be economically hamessed (NPC/ NEPAP: 1994). To dale, the country has an installed facility to produce 253 MW
of electricity (Bhattarai: 1997). Several prospective sites for installation of hydropower plants are identified, however,
due to a weak economic base, foreign aid dependent economic policy and extreme environmentalism, the country is
left with minimum choice for hydroelectricity development. Moreover, the government's policy 10 privalize the energy
sector and development of small low-cost power plants in people's active participation has faled fo receive the needed
popularity (Bhattarai: 1997). In recent years, however, a number of national and inlemational organizations are actively
invoived in the hydropower development in Nepal (Power in Asia: 1995). The use of waler resource is equally an issue
of bilateral significance between India and Nepal (Gyawali: 1991, Bandhopadhyay and Gyawali: 1994).

Only 38 percent of people received piped drinking waler from the organized (govemment and INGOs
regisiered with the government) sector until 1992 (NPC: 1992). Those served by waler supply projects received a per
capita supply of slightly over 62 litters per day.

463 Water Quality

The quality of waler is emerging as a new threat for environment and heatth in Nepal. In 1996/97, 3,200,000
people contracied waler bome diseases. There were 783 (more than two per day) fatalites resuling from waler bome
diseases (NPC: 1997). The drinking waler supplied fhrough the organized bodies is generally poluted IAPROSC/UIMA:
1995). A team of doclors found as many as 1200 e-coll per 100 mi of waler supplied from the municipal sysiem in
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Kathmandu Valley (The Rising Nepal: July 7, 1996). A study carried out by DISM! Inlemational in the middie hills area
during 1990 found 20-1400 E-coll countin most drinking waler sources (DISVI: 1990).

In the irrigaion sector, the most serious issue is the sediment load in the imigation waler. In addition, the
concentrabion of chemical and heavy metal is rapidy becoming a threat in iigation waler (Sharma: 1986). Despile this,
the environmental action plan of 1994 and environmental guideline published in 1996 have very inadequalsly defined
the need to maintain water quality in the country.

464 New Directions

Since 1986, with the publication of Building on Success — a HMGN and IUCN's joint pubiication on action
plalbala'labdmoeddevebpmnt(HMGllUCN:1%)-mdwimaddedenphasisdtef19w.MBnNepd
received an official invitation to participate in the Rio process, it has taken a number of measures in WRM (HMG/:
1992, HMG/N: 1994, NPC/NEPAP: 1934). For example: Two major water resource policies (HMG/N: 1992, HMGN:
1994) have been drafted; strct waler relalad laws and regulations are being designed; participatory frameworks and
environmental act and guidelines are introduced, large-scale irTigation projects — built and operated by the government
-aenowbehgha\dedoverbhpeopb.a\dazo-yeaPetspedveleforangMe(APP)isnwm
implementation (Khadka: 1997, IIMI: 1997, HMG/N: 1992, HMG/N: 1934, HMG/N: 1997, APROAC/JMA: 1935). These
mmmbmmmdmhmmﬂEmﬂY&mﬁme
hrmeﬂactsa'eyamocar.sirmmemcaouﬂooka\dhemdeofhpbmntaﬁonofpmgfmhaveremdmd
thesane(llMl:1997).I-lowevef,itisexpectedhatlhecomtry‘snhhpla\(1998-2003)mﬂdeldaoratemeonsome
of the unvesoived issues (HMG/N: 1998).

4.6.5 Water Sector Wide Policies and Regulation

The problems that restrict sustainable use and development of waker resources in Nepal must be seen, at the
outset, in the light of policies and reguiation that have so far been promuigaled. The need for adequaie waler
administration and legistation is evidenced by the ever-growing demand for waler, and by the importance of this secior
for social wetfare and economic development The policies and regulations in the waler sector in any country are
expecied 1o provide a definite guideiine 1 manage, primariy, the prioriies and preferences relaled 1o #s use. More
axplicity, he prerequisits for eflective waler use and development is an insfituional and legisialive framework able 1o
resolve conflicing demands and enforce standards (Young et al.. 1994).
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It is observed in different studies that the capability of a user o utilize waler depends on the legisiative
structures prepared in waker. Ferrell-Dilard (1991) conducied research b find out whether and 1o what extent legal and
administrative factors (e.g., constulions, stalutory law, common law, executive orders, and administrative rules,
regulations, and procedures) influence the adopion of response measures in waler supply sysiems. He observed that
the greater observance of legal strucires lead 1o greater responsiveness of the peopie loward WRM process.
However, in Nepd, the waler managers do not accord greater importance of these factors over other technical,
economic, and social considerations (Personal Discussion, MOWR: 1996).

4.6.5.1 National Civil Code, 1963 (Muluki Ain)

Muluki Ain is a general code of conduct that guarantees the right of the public to use water to salisfy their
various domestic and industrial needs. It prohibits any actions relating 1o the discharge of water and sewage into the
groundwaler acquifers. In the Section on Jagga Abad Game Ko Mahal (land development and settiement), it explains
the definite codes of conduct for settiement and right of the public lo use waler for various purposes.

4.6.52 Water Resources Act, 1992 (WRA)

WRA provides a basis for utlization and allocation of water based on national preference and priorities. The
act has vested the ownership of “al’ waler resource 1o the state. Although the ownership remains with the stale, for
various purposes, waler is given 10 the public for *free.” It also provides legisiative ground on water right, and priority of
waler use. Accordingly, drinking water is ranked as the first priority, followed by imigation, fisheries, hydropower
generation, coltage industry, industrial enterprises and mining, navigaion, recreation, and other uses. The act is
criticized for being drafted as a top-down instrument, which, to some extent, legally deprives general people to use
waler (Khadka: 1992).

46.53 Water Resource Regulation, 1994 (WRR)

WRR is a legal expianation of WRA. It provides guidelines ~ all fumished with needed formals — for efective
implementation of the waler resources act. It provides detaied information on how the license 10 use water can be
obtained and what specific activiies must be considered for its use. However, the regulation does not contain a
provision for graniing licenses based on waler use by volume and follows a point-source consideralion. Under point
source consideration, no matier how much waler is avaiable vis-a-vis demanded from one source, only one individual
or a group receives a license fo use iL



4654 krigation Policy, 1993, First Amended 1996 (IP)

Considering the fact that only 30 percent of the lotal irigable land area in Nepal receives iigation, i is
imperalive that feasible imigation schemes are identifled and developed. It is also essential that the prime role of user
farmers s recognized and their adequale participation is sought as the key 1o increase managerial and operational
efficency of imigation projects. The IP is designed 1o recognize these policies of the govemnment. P is amenable to both
the WRA and WRR, and contains a few special regulalory guidelines 1o involve people in irrigaion development, need
to inlernalize their knowledge and encourage an increased ownership of the irrigation projects implemented in the area.
4655 Irrigation Policy Implementation Procedurs, 1997

The implementation procedure is an ilemized, objective and systemalic elucidation, explanation, and
synthesis of IP and is amenable to WRA and WRR. This procedure is the first legal provision that is transtated for the

general users.
Box 4.2: Legislation Acts and Regulations: Water Resource Sector in Nepal
A few other legislation, acts and policies, which are directly related to the process of water resource
development and management, are enumeraled hereunder:
¢ Private Forest Nationalization Act, 1956 e Nepal Electricity Authority Act, 1983
o Forest Protection Act 1956 ¢ Intemational Center for Integrated Mountain
o Lands Act, 1956 (revised 1965) Development Act, 1983
o Nepal Industrial Development Corporation Act, 1958 o Trekking and River Rafting Act, 1984
o  Aquatic Animals Protection Act, 1961 o Solid Waste Management and Resource
o Land Survey Act, 1961 Mobilization Act, 1986
o Industrial Enterprises Act, 1962 (revised 1982) ¢ Royal Academy of Science and Technology
o New Civil Code, 1962 Act, 1988
o Forestry Act, 1963 ¢ Electricity Rules, 1988
o lImigation Act, 1963 o Village Development Act, 1990
¢ Town Development Committee Act, 1964 e Municipality Act, 1990
o Nepal Electricity Act, 1964 o District Development board Act, 1990
o Malaria Eradication Act, 1965 o Constitution of Kingdom of Nepal, 1990
o Contagious Disease Act 1965 o Pesticides Control Act, 1991.
o Canal, Electricity and Relaled Water Resource Act, e  Acton Utilization of Public goods, 1991
1967 e Waler Resources Act, 1992
Town Development Plan (Implementation) Act,1970 ¢ Vehicle and Transport Management Act, 1992
National Parks and Wild life Conservation Act, 1973 o Industrial Enterprises Act, 1992
Soil Conservation and Walershed Management Act, o  Electricity Act, 1992
1982
o Decentralization Act, 1982 o Fixation of Electricity Tariffs Rules, 1933
o _Natural Calamities Refef Act, 1962 Source: Various Reports and Documents




46.568 Nepal Water Supply Corporation Act, 1992

Only 38 percent of the tolal population in Nepal receive piped waler from organized sources (1996). Thus, itis
essential that technically, economically, socially and environmentally feasible drinking waler projects are identified and
implemented. This act equips Nepal Waler Supply Corporation with legal authority to develop water supply systems in
the municipaiies, collect service charges, and maintain sewage systeme. This legisiation does not caler 10 the need of
waler supply in the rural area, uniess their boundaries are coniguous 1o a city’s boundary.
46.6 Ownership of Water Resources

The WRA has vested ‘the ownership of waler of surface, underground or in whalsoever form available within
the country... to the govemment® (Section 2 (a) and 3, WRA: 1992). People can not use waler until they obtain a
license, or acquire it by paying a fee 1o the individual or an organization, which has taken a license to use water. Thus,
the quesiion of pubiici juris in waler resources s very strictly defined in Nepal. (Khadka: 1997).
4.6.7 Water Rights

The right to use waler must be obtained by aoquiring a icense from the govemment. The WRR has made
some definite guidelines as to how an individual or an institutionalized associaion's aspiring 1o survey or use a source
can obtain a license for these purposes. The WRR dlearly stales that *Any person or corporate body, who desires to
obtain a license for survey in water resources, shall have 1o submit an application stating all particulars relating to the
uwmbmmwwamc«uﬁmmwm)waspammgmdwm1993].

Box 4. 3: Particulars to be inciuded in the Application Forms

o Description of the project, e Number and types of consumers to be benefited
o Map of the project-site (main structures to be from the project,

shown), o Estimaled time and tolal cost for completion of
o  Sources of water and quality of water to be utilized, project (including survey and operation),
o Area of water resources o be surveyed, o  Other necessary matters
(Rules 12-12.1, WRR: 1994).

(Source: HMG: 1994)
Simiarly, *any person or corporale body, who desires 1o obtain a ficense for utiization of waler resources,
shall have 1o submit an appiication lo DWRC]..staling detal descriplion of the project (including a map of the project-

13 The regulation has also provided the direction how an informal association can be institutionalized.
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site..)" (Rule: 18). The descripion of the project must include a feasbility report, mode of finance, acquisition or
possession of houses and land and analysis of environmental effects, and other necessary matters.

WRC afler making rules
The D sure hat e ¥e Table 4. 4: License Fee

bolaly fullled issues — with or wilhout amendmenis — a8 | Types of Utilization of Water Resourcs |Fes (NRs
licanse according 1o the appiicant Rule 22 of WRR explcity Drinking water and domestic use 100
stales that “who has obtained license for ..utiization of mgaon 29
Agricultural use such as animal husbandry| 100
walsr resources..shall have the right o use the waler jand fishery

resource for the works as mentioned in the license 1o the Cottage industry, industrial enterprise and | 200

fishery
extent of water resources of such place and aea a8 |water transport 500
specified in the license®. The license needs o be renewed Entertainment use 500
Other use 500

before it expires. The license to use water is both saleable
and fransferable, but the icensees are required to submit an application to DWRC and obtain permission to do so.
Although explicitly drafled, the rule appears to be extremely complicated for a genera user.

4.6.8 Govemment institutions and Organizations

46.8.1 General

Various ministries, departments, and corporations are created under the broad administrative framework of
HMGN to carry out different activities related 1o waler resources in the country. Different legisialive bodies are also
formed at different levels of the administrative hierarchy fo regulate the functions related to WRM and waler supplies in
the municipality and rural sector. The box 4.3 summarizes the roles and responsibiliies of different agencies in Nepal.
4682 CentralLevel
National Planning Commission (NPC)

NPC is an apex body responsible for overall plan formulation, monitoring, and evaluation, and, in association
with the partner agencies, holds a direct responsibiity for betier resource management and development in Nepa.
NPC, as a ¥anslaling body, acts to convert the poliical will info achievable development policies. It operates as a higher
level convergent point, where the poliical will, national development policies and the need and aspiration of the local
level are blended o design projects.



The Commission, in association with the Ministry of Waler Resources, collects all WRM plans developed in
difierent distiicts and formulales the national WRM program. The commission aso works as a functionary of the
National Development Coundil, which is a constitutional arangement and a politico-administrative body responsible for
formulating nalional level policies. It aiso houses policy-level research, planning, monioring, and evaluation units 1o
oversee the comprehensive development of the waler resource sector. NPC is made responsible to oversee that all
major environmental indicalors in waler development, incuding maintenance of waler quality are adequalely folowed in
the county (NPCNEPAP: 1994). However, recenty the formation of a separate ministy for population and
environment has reduced its direct involvement in water quality control. NPC is not concerned with the grass-roots level
users, and refies exclusively on the information furnished by the line ministries.

Ministry of Water Resource (MOWR)

MOWR operates on the apex of waler resource management ministry's hierarchy. The ministy is responsible
for overseeing the all waler resources issues, including the observance of riparian laws in the country. It is involved also
in screening and awarding hydropower and irrigation projects, and in intemational riparian issues. MOWR has three
most important functions, policy making, coordination and overall monitoring and supervision of WRM activities.

Ministry of Population and Environment (MP!

MPE is a recently formed ministry under the HMG/N, and oversees the activities that were previously seen by
the Population Commission and National Environmental Coundil. It has recently published an Environmental Guideline,
which is designed 1o make corrective as well as legislative provisions for waler quality mainisnance. The guideiine is
the implementation procedure for the National Environmental Policy, 1996. Using proper policy tools, It also tries to
create a balance between population and resources that includes waler.

Mini He

Ministry of Health bears the responsibility for health awareness, providing medical services and coordinating
with he MOWR 10 sot waler quality standards and enforce them. It represents the National Commitise on Rural
Drinking Waler Supply and Sanitaion Project. It acts as a policy level office, and operales through distict hospitals and
the Public Health Section in the disicL
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Box 4.4: Agencles with Water Related Responsibilities

|_AgencyMinistry DepartmentiUnits Responsibility
National Planning  |CCNCR Environment Division |Coordination
Commission
Agriculture Agriculture, Agriculture Marketing Bio-technology, Land use-improvement and
Services, Livestock Development and |mmaganent. Agri-extension, Fisheries, Agricultural
Animal Health, Horticulture Production, Animal husbandry, Animal feed and
fodder, Fruits and vegetable development and
Communication National News Service, Radio Nepal, |Dissemination of water resources information,
Nepal Television (NTV), Gorkhapatra |awareness creation
and Rising Nepal
Finance Allocation of funds coordination of foreign aids
Forest Forest, Soil and Watershed Forest management, protection and Community
Management, Plant and Forest forestry Protection of ecosystems, Watershed
Research management, EIA, environment education
Population and Environmental policy development, coordinate
Environment |popuation and carrying capacity of water
Women and Social Enforce women's role in water resource
Welfare management
Health Services Health Services, Health and Sanilation [Public health and family planning Environmental
Jheallh, water borme disease control
Housing and Housing and Physical Planning, Town |Urban planning and development, Sewerage,
Physical Planning Boards, .Solid waste Sanitation and pollution control Collection recycling
Planning Management & Resource Mobilization |and disposal of solid wastes and sanitation
{improvement
Industry Industry/cottage and Village Industry lPdlution control; mineral mining and waste disposal
enforcement
Land Reform Land Reform management Land tenure, land surveying and mapping
Local Development |Regional and District Offices Integraled rural development, decentralization
Water Resources  |Irrigation, Water and Sanilation, Utilization of surface and ground water, electricity
Electricity authority, meteorology and |(energy), flood, and river control, meteorology/
Hydrology. Water and Energy hydrological information collection and
Commission dissemination_policy making and planning.
Works and Roads Inland Water Transport
Transports
Source: Various Ministries and Departments.




National Agriculture Coordination Committee (NACC)

The NACC is a coordinalion aangement hat looks aler pianning, implementalion, monitoring, and
evalualon of agriculiral development activifes in the country. The commitise is represenied by the heads or
representatives of the Minisky of Agriculure, Minislry of Waler Resources, Depariment of Agriculire, Department of
Imigation, Department of Livesiock Services, Agricultral Development Bank, Agricultre Inputs Corporation,

Department of Cooperative Development and National Cooperative Sociely.
ntemational) Non Governmental Organization 0

Many UINGOs are involved, as a partner of HMG/N or individually, in waler resource development. Their
involvement varies from installation of one drinking waler tap in a community o larger scale irrigation development and
power generation covering larger walershed basins. Generally in UNGO initiated WRM systems, the contribution of
farmers is comparatively less than in govemment managed systems. This may appear surprising, but most of the
IINGOs stil operate as handout providers. However, the functioning of local NGOs can be highly participatory.
Department of Irrigation (DOI)

DO, aiso at the central level, but under the Ministry of Walter Resouroe, is the major government department
involved in irrigation development of the country. Ever since its establishment in 1953, it has been instituted under
different Ministries at different imes. The DO is the central organization with five regiona, sevenly-five districts, and
nearly two dozen project offices. DOI operates through public contacts. However, often such conlacts are passively
maintained. (IIMI: 1997). The main functions of the department are:

a) toplan, design, and implement major and minor irrigation systems,

b} to oversee the sustained operation, maintenance, and management of the completed systems, and

¢) (loinvestigale, utilize, and license the available resources in the country. DOI also plays major role in

formulating the government’s iigation policy.

d) In addition, it provides flood protection, principally through the construction of erosion protection works

(APROSC/IMA: 1995).
Department of Water Supply (DOWS)

DOWS, aiso under the Ministry of Waler Resources, bears the responsibility fo coordinale and manage the
nalional policy and priorities for water supply and sanitation. It mainly funclions hrough Waler Supply and Sewerage
Board and its branch offices in the major municipaiies and through its District offices, YINGO, and Rural Waler Supply
and Sanitalion Fund Board. The DOWS is the ceniral organizaion and operales through five regional and 75 district

ofices. The main funclions of the department are:



a) toplan, design, and implement major and minor water supply projects,
b) to oversee the sustained operation, maintenance, and management of the completed systems, and

c) toinvestigate, utiize, and license the available resources in the country. DOWS also plays a major role
in the formulation of drinking waler policy.
Watsr Supply and Se rd

The Waler Supply and Sewerage Board is currently working in over 37 districts. Established according to the
corporation act of 1971, the board is responsible 10 ensure the supply of waler in adequate quantily (o the public.
Nepal Rural Watsr Supply and Sanitation Fund Board (RWSSFB)

The fund board operates through a modified format designed by the World Bank for JAKPAS project The

board works in association with Support Agencies and Support Organizations o implement small-scale, low-cost and
mmmmmmmmbmwwmmmmmm(mw
1993).

4.6.8.3 Regional, District and Local Levels
Regional Directorates (RDs)

Both DOWS and DOl each operale through five regional offices. The main responsibiities shouidered by
these directorales are 10 a) act as a converging office for the directives from the centre and need from the district and
local level offices, b) coordinate ifferent regional level ine agency offices, mainly agricuiture, and c) supervise irTigation
development projects within the region. '

District Irrigation Office (DIO)

The DIO is responsible for regular O&M of the iigalion systems of the districts. In many cass, the DIO
functions in association with the farmers’ organizations. DIO is apparently the most crucial agency and plays an
important role for successful implementaion of joint management sysiem (JMS) and tumover policies. In districts,
where the JMS is under implementation, the DIO is vested with the responsibiity of developing the capability of loca
WUAS and involving them in joint management along wilh the agency.

District Water Supply Office

The DWSO is responsible for planning, design, implementation and regular O&M of drinking waler projects in
the district The DWSO is required 1o funclion in associalion with the waler users’ organizations. in addition, the office
oflen mobiizes users for system development, tap-stand localion, coet-sharing arrangements, hand over, and
subsaquent supervision of drinking waler pic



District Water Resource Committee (DWRC)
Under the new policy ramework, WRA has provisioned that there shall be a DWRC in each district. DWRC

issues ficense in pursuant 1o section 8 (1) of the WRA fo individuals or groups aspiring (o use waler resources within
the country. As can be noled in the bax below, users’ representation in DWRC is not sought. Apparently, any water
resource decisions taken at the district are kept confidential. The minutes of the meelings are not accessible o the

public.

Box 4.5: Composition of District Water Resource Committee (DWRC)
o  Chief District Officer- Chairperson o Representative of the office relating to utilization
o  Representative, District Agriculture Development of Water resources other than 2) to 6)Member
Office- Member ¢ Representative, District Development Committee-
o Representative, District Forest Office- Member Member
o Representative, District Drinking Water Office- e Local Development Officer- Member-Secretary
Member o [f any work relating to water use concems more
e Representative, District Imigation Office- Member than one dis!ricf. thejomt meeting of DWRC of .dl
. R tative, Office of the Electricity Project run ?anMdlsMawwwumawWe
by HMG/N in the concemed district- Member

Water Resources Utilization Inquiry Committee

The WRR has provisioned an inquiry commitiee 10 oversee disputes that can arise while using water
resources. Again, it can be noticed that the dispules are arbitraled without farmers’ or the users’ representation. This
commitiee is represented by representatives from Ministry of Water Resources as chairperson, and District Development
Commitiee and Regional Office of the National Planning Commission as members.

District Agriculture Coordination Committee (DACC)

It is a coordinating body at the district level, and assumes the responsibiity to increase the production and
productivity in the district. The commitiee is composed of DADO as the Chairperson, and District Irigation Officer of
Imigation Office, District Manager of Agricuitural Inputs Corporation, District Manager of Agricultural Development Bank,
and District Cooperalive Officer.

District Office (DO)

District Office holds the law enforcement responsibilily in the district. The Chief of the District Office acls as the
head of the DWRC and oversees issuing of the lcense for survey and the use of waler. In addition, as an enforcement
agency, it can bring anyone before justice, who ignores to observe WRA or WRR or the nalional code of conduct



Local Development Office (LDO):

LDO acts as the link agency between the local politicians and the govermment. The district level program —
including that for irrigaion and drinking water development — gets approval through this politico-administrative body. It
also operales as he converging point for the policy and directives going 1o the grassroots and the need and aspiration
going o the centre.

Municipality/Millage Development Committes

Municipaiiles and Vilage Development Commitiees (VDC) are the lowest pofitical units in Nepal. A
municipaiity normally denoles a city and VDC, a village. The decentralization policy pursued by the country has
increasingly bestowed grealer autonomy fo municipaiies and VDCs. This includes deconcentration of intemal
resource generation and mobilization authorities. The municipalities and VDCs collect land revenues and in a few
cases, the service fees for the utiization of water (Shukla and Sharma: 1995).

4.6.8.4 Water Users’ Association (WUA)

WRA has made a provision that enables users 1o form an association to collectively use water resources. The
WRR also provides definite guidelines 1o form a consumer’s group in its rules 3, 4, 5, 6, and 7. To form a group, at least
seven persons, selected from among the concerned users, must tender application lo the DWRC along with a copy of
statute of the group and a fee of Rs. 100. Most of WUAs independenty prepare their operating policies. There are,
however, a couple of efforts underway o insure consisiency in the formation and statute of the commitiees (NPC: 1994,
APROSC: 1997). The IP in its section 2.3 aiso has provided legal basis for the formation of a WUA in imigation
development schemes/projects (HMG: 1997). It has also dlearty stated that at least 20 percent of the total members in
any WUA should be women.

WRR has made it dear that the formation of a waler users’ organizaion is a prerequisite 10 implement any
projects/schemes for water management and development. In most cases, WUAS are vested responsibily right from
the identification 0 a susiainable O&M of the schemesfprojects. Accordingly, WUAs have 10 be involved in all aspects
of survey design, consruckon, servios fee collecion, operaion and mainienance and confict resokuion. However,
such involvement varies from project 1o project and, much also depends on the dynamism of WUAs in the projects.



4.69 Cost Recovery
Legisiation on Service Fee

Three policies and legal provisions have laid specific guidelines regarding the service fee. Sections 3 and 4 of
WRA dearly stales that no person is entiied to use waler without obtaining a license from the govemment, and the
licensee is kable 1o pay a charge or annual fee for uliizing waler (HNG/N: 1992). The rules 29, 30, and 31 of WRR have
made basic provisions relaing 1o service charge. The reguiation stales that an annual service fee must be paid 1o the
HMGN (HMGN; 1994). The regulaion has made provisions 1o form a three-member Service Charge Fixation
Commiiee (SCFC). It consists of a person nominated by HMG/N as chairperson, a person nominated by HMG/N from
among the consumers as member and a person nominaled by HMG/N as member. The regulation has granted
flexibility 10 the SCFC 1o fix procedures for service charge fixation. in small drinking waler projects, such service fees
are less likely 1o be implementad. In such projects, the users put some cash up-front fo buy small accessories and
contribute labor on as and when needed basis. The MWOR reports that the drinking waler projects are much more
financially reslient than irrigation development projects (IIMI: 1997). However, the collection procedures and rales are
stil being refined based on the experiences gained from actual practice. So far, there is fitie or fragmentary information
documentad regarding service charge collection in Nepdl.
Municipal and Industrial Cost Recovery

There is neither a separate policy nor an agency 1o look after the cost recovery for industrial and municipal
use of water. Moreover, construction costs incurred in drinking water supplies in the municipaiies are not
reimbursable. However, the Waler Supply Corporation of HMG/N collects Lariffs from the househoids connecied with
the faciities. There is no precise record on how the Lariffs are fixed and collected, but it is assumed that the costs are
based on the actual O&M requirement and a small proft mark-up (IIML: 1997). The drinking waler seclor is extensively
led by subsidies and chariies, but an initial labor contribution or a maximum of 12 percent of total cost sharing is
nomally practiced all over the country (IIMi: 1997).
4.6.10 Budget Process

The budget processes of DOl and DOWS are complex, as i is done at multi-evels, at all of which dfferent
people exercise various authoriies. in addiion, as DOI and DOWS operale through different administrative structures
in different disricts, this leads 10 an intricale chain of processes at various levels. The budget processes of DOWS and
DO are complex aiso in the sense that these constiule the loans and grants that are directly channeled lo different
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projects, and the HMG/N allocaions for imigaion and waler supply. The budget of the former is prepared for the entire
project duraion, presumably with very illie involvement of the local people and local level facilitators. These are
centrally fixed and consultanis hired by the concemed donor carry out moet of the budgetary procedures. With a brief
review of the progress made by these projects in the previous year, the DOl and DOWS channel the budget for the
subsequent year. For the latier, the DIO and DWSO must take a prior approval of respective sectoral programs with the
District Development Commitiee. Such programe are reviewed at the centre and, with or without modifications, the

budgets are approved.
Box 4.6: Chronology of Institutional Interventions in Water Resources

1951: Establishment of Ministry of Forestry.

1952: Royal Land Commission formed to promote national land reform.

1956: Enactment of Forest Nationalization Act.

1956: Commencement of national economic planning with the First five-year Plan (1956.62).

1961: Enactment of Forest Act.

1965: Third five-year Plan (1965-70) launched to lay emphasis lo increased food production, land reform,
forest management, and urban sanitation.

1970:  Fourth five-year Plan (1970-75) formulated, o lay emphasis on the development of special areas of national

1974: Department of Soil and Waler Conservalion established: renamed in 1981 Department of Soil Conservation
and Walershed Management (DSCWM).

1975: Fifth five-year Plan (1975-80) launched with emphasis on land use planning.

1980: Department of National Parks and Wildlife Conservation set up.

1980: Sixth five: year Plan (1980-85) commenced with greater consideration to environmental programs.

1980: National Commission for the Conservation of Natural Resources organized with the objective to
coordinate the activities of DSCWM and natural resource management.

1981: National Commission of Population established (now Population Division under the NPC).

1982: Environmental Impact Study project initiated to study the environmental consequences (EIA) of selected
development projecis

1982: King Mahendra Trust for Nature Conservation (NGO) established with the mandate to promote
conservation and management of natural areas and wildiife.

1982: Nepal Environment Conservation Group (NGO) established.

1982: Water and Energy Commission established.

1983: International Centre for Integrated Mountain Development (ICIMOD) founded to address mountain
development issues of Hindukush-Himalayas.

1983: The International Union for the Conservation of Nature and Natural Resources (NGO) established a
project office in Nepal to prepare National Conservation Strategy for Nepal.

1985: Seventh five-year Plan (1985:90) initiated.

1987: Environment and Resource Conservation Division established within NPC.

1987: Environment Division established in the Department of Soil Conservation and Watershed Management.

1989: Panchayat system replaced with a multiparty system, and the interim Government introduced the
Municipality Act, District Development Commitiee Act and Village Development Committee Act. New
administrative units given various environmental management responsibilities.

1990: Council for the Conservation of Natural and Cultural Resources established under the National Planning
Commission.




Box 4.6: Chronology of institutional interventions in Water Resources

1990:

1991:
1991:

1992:
1992:
1992:

1992:
1992:
1992:
1992:
1993:
1995;
1996:
1996:
1997:

1998:

Constitution of the Kingdom of Nepal promuigaled with a strong commitment to environmental
protection. The right to use waler bestowed on people
Environmental Section established in the Department of Irrigation.
Ministry of Forests and Soll Conservation renamed Ministry of Forests and Environment for greater
prolection and management of the natural environment.
Structural modification in Department of Agriculture
Agro-ecological region concept adopled by the Ministry of Agriculture.
Schemes prepared under the leadership of the Prime Minister to revitalize the National Conservation
Society.
Nepal Participated in ICWE Conference in Dublin
Nepal participated in the Rio Summit and endorsed Rio agenda.
Capital city of Kathmandu recognized as first metropolis in the country.
Water Resources Act endorsed and accepled in the parliament
Eighth Plan started with a strong commitment on irrigation and water resource development
Arun Project Cancelled
Ministry of Population and Environment Form
Ministry of Women and Social Welfare Formed
The Ninth ptan launched with strong emphasis on waler resource management, development,
environmental problem mitigation
The Ninth Plan's Water and Irrigation Emphasis published

Source: Various Reports, Government Documents, and the headline news cuttings.
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4.1

Water Right and Watsr Use License: The WRA provides that “the ownership of waler of surface, underground or in
whatsoever form avaiable within the county... is vested in the government’ (Section 2 (a) and 3, WRA: 1992). The
right to use waler can be obtained from the govemment by acquiring a license (Rule 22 of WRR). The license o use
waler is both saleable and ransferable. The public awareness regarding waler rights is very limited and confined only
1o recent projecis'. There is a provision on licensing procedures; however, the rule is silent on water sharing by volume

Conclusions
Based the above review the following conclusions have been drawn:

Water is a Finite Resource

from the source.

Water Quality Maintenance: No govemment authority has been made responsible 10 look afler and maintain waler
quality. The environmental action plan of 1992 and environmental guideline published in 1994 are more or less silent
about the quality of waler in imigation canals with some basic discussion of drinking waler. However, the national code
of conduct (1963), WRA (1992), Solid Waste Management and Resource Mobiization Act, 1987 and WRR (1933)

have laid down a few definile guidelines for waler quality maintenance.

14 The awareness of the people toward the acts and regulations has been assessed in chapler 7 of this thesis.




Research have estabished that despite frequent insiluional changas, the changes in the institutiona structure has not
encourage betier efluent management and betler uiiization of waler resources. This was also observed o be
economically demanding and dedrimental. in perspeciive, it has been noliced that the changes in the institutional
structure do not follow a logically thought out and specified palh. The creation of instituions is more influenced by the
administralors’ and poliiciang’ requirement than the requirement of the general people and, specificaly, the
requirement of waler resources.

River Basin Management: Environmental Action Plan (1994) has provisioned some definite policies for inlegrated
river basin wide management. The issue has remained in constant discussion among policy makers. Nevertheless, no
detailed plans have been made yet about river basin management

Water Resource Monitoring: The WRR has made DWRC responsible for moniloring of walsr resources in each
district The DWRC is the responsible body to ascertain whether the licenses are properly being used or not. According
to the policy, the government will establish a delalled geographic and management information system, which will be
updated and institutionaiized based on the requirement. The govemment makes, while evaluating WRM projects, a
detalled assessment of changes in IRR, imigated area and responsibility of WUAS. It has been clearly established that
monitoring would be institutionalized and the needed guideline for future program implementation would be made
available. However, none of these legal provisions are currently being implemented. Monitoring efforts, on the whole,
seem very weak. The problems appear largely in the sources of data collection at the project level, dala authenticiy,
information flow from the project 1o the centre, data recording and analysis at the centre (lIMI: 1997).

Water Service Needs: Future waler requirements are expected 1o rise consisiently in the al WRM projects.
Urbanization and industrial actvities are increasingly influencing many projects, which, in tum, have compiicated the
demand-supply situation of waler for all purposes. Given increasing compedition, more atiention is needed o address
walsr service needs.

4.1.2 Institution for Water Resource Development

WUA Formation: WRA avails opportunities 1o anyone aspiring 1o use waker resources on an institutional basis through
WUA, which can be formed and registered locally with DWRC. WRA, WRR, and IP provide a legal basis for the
estabishment of such WUAs. The binding document and regulation of functioning of an individual WUA would be
vesied in the organization itsell. The WUA would prepare a constituion, which will be amenable o WRA, WRR,
WSSBA, RWSSFBA, IP, and others.

institutional Framework: Various ministies, depariments, and corporations have been crealed under the broad
adminisiralive framework of HMG/N to carryout different functions related to waler use in the country. Various legisialive



bodies are aiso formed at different levels of the government hierarchy, from central 1o local levels, 1o reguiale the
functions related 1o imgalion and waler supplies. Many INGOs are also involved, as partner of HMGN or by
themselves, in waler resource development.

institutional Asrangement It is indicative that there are various agencies crealed at different levels that caler 1o the
issues of waler resource utiization, however, a converging instituional framework formed based on organizational
consensus in waler resource development is lacking. More precisely put, policies and institutions exist, but an overall
framework and stralegy are not properly developed. it is aiso indicative that the essence of WRM and various ine
agencies’ roles are yet to be properly interfaced in the policies and subsequently followed in actions. There is a need to
develop a common understanding regarding the atiainment of the ultimale objective of improved WRM ~ may it be in
the form of increased agricultural outputs or improved health of the rural people.

Coordination: Although there are various institutions created under the HMG/N to operate in the waler resource sector
at different levels, there does not exist a coordination plan o provide effective support 1o the general people for the
utiization of water resource projects. The National Agriculture Coordination Commitise and the National Drinking
Waler, Health and Sanitation Committee, formed 1o coordinale planning, implementation, monitoring, and evaluation of
walsr resource development activites in the country, are inactive. The coordination problems are more critical at the
districts and at field levels. The District level coordination commiliees for both drinking waler and irrigation are defunct

DWRC Operation: The role of DWRC is limited largely 1o issuing licenses to the water users in the districts. There exist
many opportuniies and need 1o make these commitiees active with greater responsibiity 1o reguiate the provisions
given in various acts and legisiation. However, as Chapler 6 presents, the role of DWRC has been il defined. As the
members of the DWRC are civil servants with administalive duties, they are not very concemed with its activities.
Seemingly, DWRC appears 10 be a very confusing arangement in the waler resources sector. The envisaged
coordinalion appears 1o be severely constrained by the debate of what authorities 1o refinquish and how much b
relinquish (Guthman: 1997).
413 Women's Role in Water

Itis evident from the review that apart fom a small provision in WRR to involve 20 percent women in water
development system, there are no legal provisions for women's role in WRM. Recently, a few noticeable atlempts have
been made, including creaion of Women Farmers' Division in Ministry of Agricullre and inception of a project on
Women in WRM by WECS.
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4.74 Wateris an Economic Resource
Service Fee Collection; There are concrele policies and legal provisions that have laid specific guidelines regarding
service fees, both ISF and Drinking Waler Fee. The IP, 1936 in its article 2.6 and WSSB and RWSSFB have provided
detalled guidelines on service fee collection. The charges are presumed 1o meet the O&M costs of the iigation
systems and the real value of waler. Unless the projects are operaled and managed by the agencies, WUAs are fuly
authorized 1o fix service rales, collecion, and utiization. However, the collection procedures and rates are stil being
refined based on the experiences gained from actual practices. For most of the rural waler supply projects, the service
charge is collecied in the beginning inclusive of a small O&M fund. Experience shows that the collection of ISF and the
charges collecied up-front, in general, are comparatively lower than the required minimum O&M cost
4.1.5 Capacity Assessment

As can be sensed from the review presented in this chapter, a dearly thought-out program, and stralegies o
include users in the planning, design, implementation and O&M of WRM activiies is lacking in Nepal. In addition, even
when a provision is made, the concept of people’s involvement is taken as an obligalory and coercive component
rather than a partnership-building initiative. Most striking of al is that the capacity of the people and their real
polentialiies have been ignored in water management initiatives.

Creation of WUAS, implementing programs through women are a few, but very important milestones in WRM
seclor in Nepal. However, It appears that the involvement of people in WRM is an administraive necessity rather than a
self-induced process of cost and responsibility sharing. inadvertently, this has led to the emergence of a distincty visible
hiatus in the planning process (IIMI: 1997). Al of the new WRM approaches have strong participalory components in
them. Yet, none of the efforts is homegrown or seeks b inlemalize the existing knowledge of the people. Most efforts
resort in designing a separate participatory component that is often aien to the socioeconomic and environmental set-
up of the concemed community/area (ves and Messeri: 1989, Jodha: 1990a, lIMJ: 1997).



CHAPTER FIVE
' INTEGRATING THE SOFT AND HARD SCIENCES:
METHODOLOGICAL OVERVIEW

‘There is no magic way of organizing or conducting research. (At best, research oufcomes are not
fully predictable.) Whether waler resources research be conducted in groups, by individual scientist,
or along namrowly defined disciplinary lines, the skifl, intuition, and dedication of the researcher are
major determinants in the success of the effort” (Long and Field: 1974:12)

51  Background

Chaplers 2 and 3 of this ressarch addressed that any waler resource management (WRM) ressarch must be
able lo gather right information, and should involve major stakehoiders in the analytical framework. Simiarly, these
chaplers argued that all analysis techniques should be based on an ileralive process, and the findings must be in a
consiant knowledge of the subjects of the research, so that subjective judgments or chances of it can be avoided 1o
their best. The design of this research has tried 1o accommodale all of these understandings. First, it has depended on
local-level stakeholders — primarily walershed residents - o generate, analyze, and synthesize all information. Second,
all analyses presented here evolved out of different forms of interactions between the ressarcher and stakehoiders.
Third, both the hard and soft analysis techniques have been applied using a multi-aclors and muli-lool methodical
framework.
5.1.1 Objective of the Chapter

The main objective of this chapler is 1o present the research methodology used in the thesis. Specifically the
objectives of this chapler are:

o fojustify the use of multiple methods, tools and analysis techniques.

e 1o provide the concept, approach, and steps invoived in the assessment of actions, atitudes, and
preferences.

52  Study Strategies
521 Study Assumptions

Uniike conventional research, this thesis was not staried with any fixed hypotheses 1o prove or o disprove,
because pre-hypothesizing could have suppressed the crealivily, and increased the rigidity of the ressarch. Similary,
hypothesizing could have limited the opportunity for an in-depth participalory analysis. in addition, hypothesizing could



aso have cons¥ained the use of Participalory Rural Appraisal's (PRA), which appreciates the formulation of
hypotheses by discussing the given conlext of the research with the real beneficiaries (Chambers: 1997). This conoept
in PRA is based on cybemelics, which i defined as *a sef of ideas about the dapendency of any systems on the flow of
informafion, especially informalion about differences between the ideal and actuel (Grandslaff et al.: 1987.8). Thus,
unli the aciual is discussed, formulation of specific hypotheses could disiort the research. The study, however,
formulaled a few assumptions basad on the conceived objectives. These assumptions were formed as broad negative
expiicalions, because it has been argued earlier that the elaments of sustainabifty can be beter isolated if the study is
initiated by addressing the confext of unsustainabilty.

1. People’s actions do not support better management of water resources, indicating that their water resource
activities are unsustainable.
e People disregard environmental considerations in day-to-day utilization of water in the community. The
waste management and water management can not be differentiated, as both are nonexistent
¢ People do not make adjustments and they are unwilling to accept tradeoffs or socioeconomic changes.
o  Community waler management is an “as-it-occurs’ process. The water resources are often unplanned and
are entirely nature dependent. Communities do not organize themseives to better performance.
o WRM endeavors—if they occur—are gender sensitive. Normally, men are involved more than their social
counterpart, women. The management of water is viewed as men’s responsibility.
o Waler is managed as a free good and no economic value is placed on it. As laws of economics would
explain, as a free good the water is managed inefficiently.
o The management of waler is characterized by widespread ignorance and little ingenuity can be traced that
can be utilized for designing better water management efforts.
2. People do not support the WRM principle goals and their general outiook on water is similar.
3. People can not prioritize waler resources activities, as they are not aware of what is required.
5.2.2 Integration of Hard and Soft Sciences
ives and Messerfi (1967) and Hewilt (1968) have given some insights inlo a few desirable conditions 1o

conduct research in the Himalaya. Some of the relevant points are discussed in the bulleled text below:

15 PRA is aiso known as Participatory Interactive Development (PID) or Participatory Leaming and Action (PLA).
Although PID or PLA reflect latest contextual modification in participalory research, the abbreviation PRA is used
in this thesis due o its popularity. (Chambers, R. (1997) Whose Words Really Counts (Putting the first last),
Intermediate Technology Publication, UK)
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o The authors argued that while conducting research “plural problem definitions and plural solution definitions” are
properly realized. This is a very valid argument, however, this researcher argues that there are numerous
soluions available to the scientific community, but the context of problem are relatively less known and may
never be fully understandable. In this token, a research may fall inlo the trap of problem scenario generation.
Thus, it is essential that only those problems, calegorically pointed out by the concemed stakeholders, be taken
into consideration. Similarty, the problem definition may not be applicable in the context of capacily assessment
research.

) nmmmmsqammwswwmwmmmmmwm
management options, all existing capabilities should be appropriately taken into consideration. The authors
claim justifies the involvement of major aclors in the study design.

o There also exit a need to property define the resource characteristics of Himalayan water. Itis essential that (as

discussed in detail in Chapter 3) water is defined based on the human-resource interaction, which is situated
and unique for the Himalaya.

o The authors argued that clients' (Non-paying members) actions, attitudes, and preferences are properly
identified. However, this research argues that all concemed stakeholders' (paying as well as non-paying)
actions, attitudes, and preferences needs lo be identified. A research in the Himalaya should not be limited to
either clients or facilitators’ point of view, but it should be able to put both groups in a single platform so that all
issues could be discussed.

o The wmorsarguedmatausablesynmesisdhardandsoﬁsdenceisessmtialtoconductsmdiesinme
Himalaya. This researcher fully supports this assertion. An extensive discussion on the significance to merge
two streams of sciences is provided in a latter section of this chapter.

o The author fully agrees with the authors that the room for homegrown wisdom is made. However, as the
resead\notedinChaptera,mosﬂymeusedsumwmmwisdaniscalﬁnedtosmy'suwesses'ramef
than “failures.” It is argued here that it requires a deliberale commitment to study from both the perspectives

o The researcher agrees with the authors that flexible research, those providing enough ground for contextual
modifications, is conducted.

mthMpzmethhdhm2Mﬂis
essential 1o integrate the following in the context of the research: a) Himalayan development and WRM, b) successes
and faiures of previous approaches, and ¢) physical and social aspects of resource and capacily assessment Itis aiso
arguad here that the integralion of these aspects requires a new thinking and analytical capabiity. The research argues
mmmmmmmwmmmmwmmmmmswasam
phenomena.



Holings (1995:13) has argued in favowr of a simiar approach while making his case for the adapiive
approach to management. However, a6 it has been discussed earfier, the purpose of this thesis is not fo prove or falsily
any parficular management approach. The researcher does not wish 1o black-bax this research as that subscribing o
the *science of whole or science of part” Yet, in broader context, the siralegies adoplad in this research may appear
closer 10 the *science of integration of parts.” The research was started with the nolion o welcome surprises and
regarded that the Himalayan water resource sysiem may appear as a moving target Admitiedly, no matter how
rigorously it is tried, unless the people in the small watershed involve fidly and consider themselves as an inlegral part
of the process, the knowledge of the system remains incomplete. Any resemblance of the approach of this research
and Holings’ adapiive approach 1o management is merely coincidental, not least of which is the fact that the inductive
approach, conceptof a uid sodiety, and rekance on peopie's knowledge are a few of the emarging contexts where the
science is currently paying attention.

This also leads 1o the argument of whether quantitative or qualitative analysis is more appropriate for WRM
works (Woods: 1995). Admitiedly, there are benefits 1o both subjective and objective analysis. While the former helps to
consolidale knowledge based on consciousness or perception, the latler helps lo consolidate knowledge that is
quantifiable or measurable (Bookchin: 1990). However, it needs to be undersiood that the qualification and
quantification of a set of variables are only the starting point of a scientific investigation. Conversely, it is much more
important 1o concentrate in the process of how such qualification and quantification could be synthesized o build logical
undersianding (G. Young, Personal Communication: 1996). Understandably, the quantiy of data, may it be objective or
subjective, is considerably less important than their rebabily, relevance and usabilty.

52.3 Multi-actor and Multi-approach Research

WRM research is a complex process. Therelore, it warrants the use of a combination of fools, involve many
aclors, and generale dala covering a specrum of human and physical variables. it is more strongly feltin the Himalaya,
where the complexity of WRM research requires it 10 be carefully inlegraled with the mountain specificites (Jodha:
1991).Ttnlad(dmmwmbdbuwwdmdrmmmusadam
MW«W).NWWWUMW.m)hWRMM
fameworks (ves and Messeri: 1967, Jodha: 1991, Chalice: 1994). Methodology adopled in this research
acknowledges thess limitalions (see Chapler 2).



Box 5.1: Distinction between Hard and Soft Science

The hard science is considered as those dealing with natural substances, while the soft science deals with
human beings. Hard science is substantive while the soft science is operative. While the soft science includes
disciplines like law, economics, geography, regional planning, the hard science includes climatology,
meteorology, physics, chemistry, geology, geomorphology, etc. The sciences, however, can be interpreled
differently according to their application (Singh: 1992).

integration of science and use of mulliple tools in WRM is increasing. Burgenmeier (1933) observed the need
1o incude more directly the social, political, legal aspects and environmental concerns in WRM. He argued that the
exclusion of soft elements often results in wrong decisions. Thus, inclusion of soft elements is essential and it requires
subjective knowledge based on experience, intuition, and common sense. Similarly, Cowaler et . (1994) argued that
waler being a physical resource, using only social perspective in its analysis might be misleading. in this sense, the
th&rmmﬂbemnaawdemummmdwscdasvdasm
behavior are complex, unprediciable, and aways multiple.

However, as Chambers (1978, 1997) argued, the research agenda for WRM is more inclined to the priorities,
skils and concems of professionals involved, than the priorities of the peaple or the outcome. Chambers posited
'...mdy,mmmmﬁesmmaedbswmwwondmdpeopbﬂmbymepreowupaﬁonof
professionals’ (Chambers: 1978:390). Thus, the outcomes of WRM research are oflen “micro-myopic [and neglects
the waler resource system, which is]..an obsession with one small scene 1o the neglect of its suroundings’
(Chambers: 1978: 381). In the same conlext, Myers (1991) strongly sialed that the hydrologic investigations remain
incomplete if they are not adequalely inlegraled with the water utiization of the local people (Myers: 1991). Saaly
forwarded his interpretation as:

‘No theoretical consideration of scales of measurement in the social sciences is likely to be as

practical and implementable as one which derives from those habits and activities of people which

make a scale likely and useful in that area.” (Saaty: 1973: 21)

As an answer (o Saaly’s concem, Chambers posited that WRM research is incomplele uniess it salisfies:
*working with and learning from rural people, holisic appraisal, opportunity orientation, crealive lateral thinking (without
being cramped by discipinary rigor), and due assessment of pracicabiily” (Chambers: 1978: 383-384). As an
exiension 1o Chambers’ work, this ressarcher believes that people not only possess skils to provide information but

also a strong analylical and synthesizing abilly.
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Haley and Thompson (1985: 370) presenied that the *principle of reciprocily” is required in WRM research.
The authors argued that the blending of science and technologies could bring the essence of reciprocly. The authors
contended thal culture and nalural resources are the two sides of the research, and they must be harmonized. A simiar
sentiment s ariculaled in the Rio Agenda (1992). Chapler 35,11 of the agenda presents that

*..the key objective of the sciences should be fo improve and increase the fundamental
understanding of the linkages between human and natural environmental systems and improve or
integrate the analytical and predictive tools required to understand betler the environmental and
development processes by conducting research to integrate physical, economic and social sciences

in order to understand better the impacts of economic and social behavior on all aspects of the

environment and of environmental degradation.”

In this token, Bhattarai (1997) conducied a study based on Analytical Hierarchy Process (AHP) to identify the
most appropriate scale of hydropower projects for Nepal, and found that due to scanty availability of data, mutticriteria,
and multi-approach methods are suitable for studying WRM in Nepal. He aiso argued that such research must also
involve actors with diverse WRM preference and objectives. Thus, it is argued here that both beneficiaries and those
who plan, design, and implement WRM activiies must be included in the research design. Atlention is also increasing
to divide the users based on their social strata and gender (Gale: 1992, Neupane: 1993, Neupane and Young: 1997).
These studies reason that the societies are very stratified and exclusion of any strata can only provide fragmented
understanding. Considering the general socioeconomic situation that characterizes the Himalaya, the ultimate dlients of
any program of sustainable WRM are astonishingly diverse, and “inferrelationships between all the actors of economic

and political power flow are remarkably complex’ (Thompson and Warburion: 1985: 121).

This review demonsirales that research in WRM originales from two extremes. From one stream, scientists
seem 1o be concemed with the integration of social and hydro-engineering sciences and their methods of research.
Simiarly, from the second sveam, he demand-supply and temporakspaial relationships of waler, and their
interrelationship are taken as the main agenda for integraion. Fakenmark (1995) argued that mult-aspect research
involving both demand and supply side is essenial 1o siudy changes in micro-scale waler cydes (Fig 2.2). She also
argued that boh time and space consideralions are needed o master waler resource use and distribuion. Thus,
nakural and sodial sciences become the indispensable parts of sucoeesiul applicaion (Falkenmark et al.: 1960:10).

in the same conlext, the analysis for capacily assessment must focus on the interaction between siow and
fast phenomena, esseniially by relaing the focus of the research with long-term changes in silualed variables. Equally,



there exists a need to acknowledge that the problems are fundamentally cross-scale in both space and ime. Therefore,
the research not only should be multidiscipinary but also cross-scale along temporal and spalial axes. This thesis
recognizes the need and applicability for such bases, which is reflected in its design and analyses.
53  Research Method
531 Basic Approach

This research was conceived with a broad assumpiion that the people’s capacily in WRM can be studied by
examining small watershed level waler use practices and, in thal, by understanding the various adjusiments and
accepled tradeoffs. However, following a detalled discussion with the small walershed community, attitudinal and
preference analyses were also included in the research design. Box 5.2 provides the small watershed communily's

o Fig 5.1: Capacity Assessment in Perspective

Box 5.2: Perception on Capacity Assessment

The community indicated that the true assessment of
their capacity would require detailed assessment and
analysis of Kama or Karya and Jankari (Action and
Awareness), Bichar (Attitude or thinking) and Chahana
(Preferences).

(Participatory Analysis: 1995-7)

The research has comprehensively adopiad the Dublin principles, but other broader contexts of WRM have
also been used in the thesis. Such broad concepts indude: sustainable WRM, equity, and social justice as the modality
o intemalize people’s knowledge in WRM (Milchell: 1989, Barbier: 1967, Gale: 1992, Rio Summit: 1992, Woods: 1985,
Neupane and Young: 1997). Figure 5.2 presents the detalled design of the research.

This research has atlempied 10 investigale the actions, atiitudes, and preferences of major grass-roots level
stakehoiders in WRM. Through the action assessment, it alsmpls 10 provide an insight info activities that distinctly
demonsirale their knowledge or ignorance in various aspects of WRM. These activilies have been careluly drawn
based on the four principles oulined by the Dublin Conference (Box: 2. 14). it also renders an opportunity 1o analyze the
Dublin Principies and generale community’s understanding on issues refaling 1o the principles.



Fig 52: The Detall Design of the Ressarch
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The attitudinal assessment attempis (o understand the major siakeholders’ adherence toward different WRM
principles, sub-principles, and sustainable WRM (Gale: 1992, Neupane: 1993, Neupane and Young: 1997). it has also
heiped to identfy the degree of perception variabity exisiing among involved actors. Simiarly, the preference
assessment atlempis (o substantiate the perceplion variability, and provides the priority of the most crilical activities felt
suitable or desired by the selecied stakeholders.

Box 5.3: Key Elements of the Methodology

o Refinanentdtheemceptdcapadlymtil- Identification of the sub-principies in the context of|
WRM and logical analysis to identify the majo| small watershed.

components within it b Identification of major actions and awareness that
P Identification of the major actors responsible for WR supported or contradicted with the sub-principles
in the small watershed jo Identification of the degree of adherence of different

j» Adoption of the four principles of sustainable WR actors toward sub-principle and principle goals
(IWCE: 1932) as the main platform for the thesis Identification of preference of different actors toward
b Participalory analysis of the principles. r the WRM goals.

532 Thematic Coverage

The thematic coverage of the study is limited to drinking water and iigation; however, the entire water
resource sysiem is represented in the analysis. The research has focused exclusively on surface water. It has been
discussed eariier that this research does not represent the time of extreme stress.

533 Multi-tool Approach

This research is based on a combinaion of techniques. These lechniques include Participatory Research
Technique (PRT), Likert method of attitude quantificaion and anaysis, and Analytical Hierarchy Process (AHP)
approach,
534 Study Area®

This research was carmied cut in a small watershed area of the Gerkhu River", situated in the Middie
Mountain of central Nepal.
53.5 Field Work

Box 5.4 summarizes the context and theme of exploralion in #wee ssasons.

% A detailed description of study area has been presented in Chapler 6.
7 Hereinafter, the term, Gerkhu Khola, or small watershed has been used to refer 1o the selected walershed area.
Khola in Nepali language means a smail River.
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Box 5.4: The Fleld Seasons, Themes of Exploration and Achievement

Field Work Themes of Exploration and Achievement
Season | Salection of the research area, narrowing down of the problem, consolidate the research question
(Summer and formulate the preliminary design of the research, rapport building, oblaining research
1995) authorization, synthesis of action, attitude and preference as important components of capacily
assessment and become aquatinted with the area.
Season Il Participatory rural appraisal, identification of the major actors, detailed action assessment,
(Summer demand and supply-side observation, measurements and quality analyses of water, taking
1996) detailed account of waler use, discussion conceming the most important indicators of sustainable

water use (collaborative principle analysis), synthesis of sub-principles of sustainable WRM,
sharing of the findings, identify the limitation of action analysis

Season il Consolidation of the findings of the second season, attitudinal analysis, perception variability tests,
(Summer, sharing the findings, AHP model formulation, preference assessment, sharing of the information,
Spring 1997) | final synthesis

5.3.6 Secondary Data Collection

The conceptual basis of this ressarch was developed through an extensive review of the literature on water
rmMmmmMmtmum,mWaymmm
management and development (Fig.: 5.2). Thus, secondary information was crucial lo synthesize the problems and
avaiable soluions. Secondary information was collecied by reviewing previously published reports, documents,
jounals, books, official records, on-ine documents, dissertations and theses, UN archives, and seleciad gopher

5.3.7 Primary Data Collection

A combination of techniques was used 1o collect primary information. Such techniques included Participatory
Research Techniques (PRT), questionnaire survey, direct observation, and measurements. The research exiensively
relied on group discussions held with selected key-informants and volunieers, and general group meetings involving all
stakeholder groups. Al the central level, the researcher met a few govemment officials and asked them o clarify some
policy issues periaining to capacity assessment.

Equally, the shudy took extreme precaulion whie generaling — through PRA and other techniques — and using
data, since the availabiity and quality could affect the output. In overal, the data were generaled by using causa,
judgmental and exirapolative methods. However, informalion generaled through al methods was discussed for their
reliabiity in group-meelings.
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5.3.8 Justification for Participatory Rural Appraisal (PRA)
*...[PRA is a process] that employs a range of methods, tools and techniques specifically selected to

enhance the understanding of rural condilions, with particular emphasis on tapping the knowledge of

local inhabilants...° (Grandstaff et al.: 1987:6).

The researcher argues that there exists a strong theorelical similarily between PRA's core principles and
important components of WRM (Chambers: 1997, Humble: 1995, Mason: 1934). While arguing the inlegration of hard
and the soft approaches, the ressarcher argued that the process of research is much more important than
quantificaion and qualificaion of any variable. The argument is based on the conviction that a flaless research
process could maximize the utiity of tools and techniques adoplad in the research, on the other hand, the effectiveness
of tools for quantificaion and qualification alone would not provide a condition for best results. However, the mutual
dependency among the wo can not be avoided. The same stalement can be used 1o justify the use of PRA in this
ressarch. PRA concentrates more on the collection process than specific variables (Chambers: 1997). In this conlext,
PRA argues for optimal ignorance, which signifies it is betler not 1o know what is not worth knowing, and appropriate
imprecision, which signifies that precision of data is not desired as long as it adequalely represent the existing situation
(Chambers: 1967).

The review indicaled that the use of PRA in resource management studies is rapidly increasing. Carson
(1967) successfuly integraled aerial photography lechnique with PRA in a remote hil of Nepal. Conway (1967)
conducted a detaled agroecology survey of Northem Pakistan using PRA technique (1967). Pinney (1991)
successfully integrated the Geographic Information Sysiems (GIS) and PRA for land planning and natural resource
management in Sub-Saharan West Africa. Wickham (1993) and Kindon (1993) used PRA techniques o assess the
indigenous knowledge of Balinese farmers. Both studies concluded PRA as a useful good tool in studies that atiempls
o intemalize local people’s knowledge in eximal management approaches. Many walershed management studies
have intagraled PRA with hydrological research (Monigomery et al: 1995, DANIDA: 1997). In Nepal this technique has
been used very successiully in irTigation management (ICON: 1993c), drinking waler project development (JAKPAS:
1994), walershed condition analysis (APROSC: 1997), ekc.

103



539 Selection of Actor Groups

‘Capacily assessment should involve the key stakehoiders ~ those who can influence (both
negatively and posilively) the resulls of a proposed infervention, and those affected by the ouicome.
Stakeholders could include formal and informal decision-makers, beneficianies, oversight bodies,
managers, technicians, and other govemment staff involved in the effective functioning of the systems
and organizations. They can aiso include members of the private sector, as well as the public sector
(shareholders, for instance). These aclors could be directly affected (those who stand fo benefit or
lose the most) or indirectly affected by the tasks invoived. The involvement of direct stakehoiders

should receive first priority. (Source: hitp:/imagnet.undp.org/cdr/CAPMET~1.HTM: 1994)°

The stakeholder analysis in the small walershed area initially led fo the identification of a total of nine actor
groups. The andlysis was based on the UNDP guideiine (Box: 5.5) However, during the group meeting, four actor
groups — middie farmers, academic secior (leachers and researchers), privale sector and policy level - were dropped.
The community, who was made responsible for the identification of the key stakeholders, reasoned that these actor
groups do not fit into the framework of locaHevel WRM. It was laler reaiized that the identification of individuals
belonging bo these aclor groups would be impossible (Bhattarai: 1997).
Box 5.5: Questions To Help Identify Stakeholders

o  Who influences policy and decisions? e Who are the task managers?
o Who could contribute resources of any kind thatcan |¢  Who is likely to be mobilized for or against what is
help better management? intended?
e Whom the management would affect (positively or |¢  Who can make the task outcome more effective
negatively)? through their participation or less effective by their
o Who has no *voice," for whom special efforts may non-participation or outright opposition?
be needed? e Whose behavior has to change for the effort to
o Who are the representatives of those likely to be succeed?
affected?

(Source: http:/magnetundp.org/cdrtVCAPMET~1.HTM )

Considering the possbilty of faully identifcalon of the people engaged in the farming and non-farming
seclors, and identificaion of aready separaled members of the family, as part of the household, due atiention was
essential, The researcher resoriad 1o the users, who identified the individuals belonging 1o different groups. The major
stakehoider groups idenified are presenied and defined in Box 5.6.
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Box 3.8: Actor Groups

Actor Group Identification Criteria

Small farmer Wmdwmmm.mmmmwmamesasmmm
source of livelihood, and possessed < 0.5090 ha of land®

Large Farmer Members of watershed community, who were involved in agricultural activities as their basic
source of kivelihood, and possessed > 0.5090 ha of land®

Off-farm Workers  |People involved in activities which are not agricultural that generated monetary retum

Women Women, especially from women headed households or those who received permission to
participate from their husbands or parents.

Local-level staff Extension agents and officers of offices with distinct programs in water resource, Members of
DWRC # working at the district level.

NGO Workers Members of the local NGO, implementation staff and officers of I/NGO operating within the

district but having directly or indirect program related to water within Gerkhu Khola.

*NPC Classification, regardiess of land-type or productivity * See chapter 4 or 6

5.3.10 Sample Design

The research was based on both the sampling and selection of respondents. For the action analysis, the
respondents were sampled only from among the small walershed community. In order 10 represent the entire small
walershed area in the analysis it was divided ino upstream, midstream, and downstream areas. The samples were
drawn by using a multistage, stratified random sampling method.

the respondents were asked o volunieer
themselves from among the actor groups. This was
very effaciive, because the tolal number of persons
volunisering were more than the required number
of 15 in each group. Box 5.7 provides the croes-
sectional involvement of actor groups in different

For atiiudinal and preference analyses, Box 5.7: Involvement of Actor Groups in Various
Analysis
Actor Group Actions | Attitudes | Preferences
Small Farmers v v v
 Large Farmers v v v
Off-farm Workers v v v
Women v v v
Local-level Staff NA v v
NGO Workers NA v v
NA Not Applicable

anayses. In order 1o reduce sampiing bias in

alitudinal and preference analyses, e respondents were selected from among the sampled respondent in action
mmnwmmmummum@wdmmmmsm
main criterion for selecion. Except for occasional refreshments, no incentives were given 1o the respondents o
paricipaie in he shudy.
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The sampling design for action analysis was based on the population census of Nepal (CBS: 1991). The
average income of the houssholds was taken as the basis for sampiing and the level of error was permitied at 10
percent. The following formula was used o calculale the sample size.

2 _.s_'_)z Where, n = required size of the sample
"= ﬂs S = standard deviation of income of the district
L. (Z ;)2 Z = Value of the normal curve at 10 percent levei of error
N ex = efror permitted in the study (10 %)

N = Total Households in the district

Based on the calculation and rounding up, the total number of respondents for action assessment was
identified at 120. For atfitudinal and preference assessments, the sample size was maintained at 15 for each of the
identified ackor groups. Thus, in the three types of analyses, a tolal of 300 individuals were interviewed. Box 5.8
provides the total number of respondents in different aclor groups selecied for analyses.

Box 5.8: Respondent Numbers by Actor Groups for Different Analysis

Actor Group Action Analysis | Attitude Analysis Preference Analysis Total
Small Farmers 9 15 15 73
Large Farmers 2 15 15 57
Off-farm Workers 27 15 15 57
Women 23 15 15 53
NGO Workers NA 15 15 0
Local Level Implementers NA 15 15 K.Y
Total 120 90 90 300
NA Not Applicable

5.3.41 Questionnaire

Separale questionnaires were prepared for each type of analysis (Samples provided in the anex). The
quesionnaire for action assessment was provided with closed questions. Similarly, for attitudinal and preference
analyses, e queciionnaires were prepared with slandardized scales. The respondents were asked 10 select a
paricular point on the atitudinal scale (based on Likert technique), or preference scale (based on AHP). The
quesionnaire prepared for al analyses conlained quesons based on various prindiples and sub-principles of ICWE
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(1992). Before the inlerviews, prelests were conducied for all types of questionnaires. The pretests were augmenied
with detailed discussions with the stakeholders and necessary modifications in he questionnaires.

The questionnaires prepared for all three types of assessment had 1o be very carefuly designed based on
the Dubiin principles and the sub-principles ideniified al the small walershed. The most difficult task was 10 phvase
these questions in a language that would nol be 100 difficult for the ackors 1o understand. These questions had fo be
mmmmdhawmmmdhmddmdmdmm,hmmmbm
multidimensional interlinkages of he principles, phrasing of a question became very difficult. In order 1o solve these
mummwwbmmmammmhmmmw;«amm
of the question were designed, probably at the cost of dala rigorts.

54  Actions Assessment

o The action assessment was based on participant observation, PRA, and semi-structured questionnaire survey.
In order o establish proper rapport with the inhabilants of the basin and understand the basin characteristics,
initial preparation was essential. In order to acquire preliminary knowledge about the small watershed,
information related to WRM was collected from district level offices in Nuwakot.

e A participatory mapping lechnique was initially used to prepare a detailed map of the small watershed,
emphasizing all rivers, channels, springs, irrigation canals, drinking water systems and waste disposal systems.

e Al the actor groups were identified and were briefed about the purpose of the research. The Dublin
principles were brought to the attention of the small watershed community®. The participatory analysis of
the Dubiin principles resulted into 12 sub-principles, three for each principle of sustainable WRM.

o The sampling process and PRA were used o appraise detailed physical and socioeconomic situation of the
small watershed.

o Checkiists and formats for detailed waler use study at the household level were prepared, and a detailed
data collection was carried out.

o Information was collected on issues related lo use of waler, awareness of supply and management of
wpplydwhgmonmsoonseason.Beddes.adetailedmtofmmods,wdms.waterhamsﬁngto
conserve waler, was taken. The physical characteristics of major sources, waste management during the
monsoon, incidence of waler-relaled disease with their possible causes and extent, consciousness about
the quality of waler and uses of water by qualily were also studied. Similarly, information was also collected
on the tradecffs and adjustments, agricultural paiiems (low waler requirement variety, change in planting

"Amudagm&awdmuawmm«aﬂubmwdﬁyh
context of a main question.
 The process is dealt in detail in Chapler 7.
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time, change in the cropping pattem), use of the stored waler for productive purposes, use of river water
and technologies applied or used. Participalory approach was used to collect samples for the Biophysical
and chemical analysis of waler samples.

o The information obtained was analyzed by using descriptive statistics and qualitative techniques. The qualitative
analyses included critical documentation of environmental, social and economic implications of water use
processes. To the extent possible, the human-waler use syslem was placed in the context of physical
processes 1o critically identify the ingenuity and ignorance of the people. Subjective analysis also heiped
develop a logical backing for the design of the attitudinal and preference assessments.

5.5 Attitudinal Assessment

One of the major concems of WRM lies in the people’s wilingness b0 accept changes that any new
management approach would propose (UNEP: 1988, Gale: 1992, Neupane and Young: 1997). The degree o which
the people support such changes depends, among others, on prior knowledge about consequences, and their
atitudinal preparedness to support the departure from existing practices. Careful assessment of attitudes could
demonstrate the exisience or non-exisience of such preparedness.

Attitudinal research is gaining popularity in WRM (Kranzer: 1988, UNEP: 1988). This cuts across the
developed and developing countries and, so far, such results have been very useful to implement, or fo explore various
issues concerming WRM programs. A study conducted in the eastem USA used attitudinal personal interviews with key
infomants in seleclad communiies 1o ascertain perceplons of the groundwater resource, and attitudes to
contamination and protection of drinking waler supplies. The study performed subjective conlent analysis and
concluded that a strong linkage exisis between the source protection, the inleraction of hydrogeologic characteristics,
and the local percepiion of those characleristics. (Powell: 1991).

Kranzer (1966) atlempled 1 inlegrale the socioeconomic and psychodynamic variables 1o study the
residential waler conservalion behavior and identified the important variables that are influential under crisis. He
concluded that WRM suffers from the analyic separation of the behavior of the users and the local-level agents. He
posited that the psychodynamic (stallc and dynamic consideration for WRM) factors are most important in prediciing
and assessing conservalion behavior.
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5.5.1 Steps Invoived in Attitudinal Assessment

o Sharing of the results of the action assessment demanded the assessment of detailed attitudes of the actor
groups toward WRM principles and sub-principles. This requirement was shared with the actor groups. The idea
was adequately accepted. In a separate group meeting, the adherence model used by Neupane and Young
(1997) in Daraundi River was shared, and later accepted with a few modifications. It was also agreed that sub-
principles derived through action assessment would be used as the basis for attitudinal assessment.

o Affitudinal assessment questionnaire was prepared. Each question had a five-point scale (+2 0 -2).

o A meeting of al members was considered important. The meeting was also used to explain the scale used to
collect data and the mode of analysis.

e As an extra precaution and to assure the validity of the judgments, the questionnaires were reintroduced to the
same respondents at an interval of two weeks. An additional perception validation was considered appropriate,
which was done by using a judgment validation test. The lest involved asking the individual's opinion about the
conduct and utility of the research and immediate random readminstration of some of the questions.

o In order lo avoid sampling bias, each respondent was requested to avoid discussing his/her answer with anyone
alse. In addition, the questionnaire administration was done as discreetly as possible (Fig: 5.3).

Theory Behind Likert Scale Analysis

The theory behind Likert scale analysis is unique but equally simple. It heiped to quantify the atitudes of the
individuals loward the specific conditions of WRM (Likert: 1967, Gale: 1992, Cooley and Lohnes: 1992, Neupane and
Young: 1997). The quantified scores are then compared with each other using siatisical methods.
Analysis

The analyses of the alfitudinal data involved two major steps. Firstl, it involved a process to find out the
atitudinal adherence score — the extent to which different actor groups accepled or rejecied difflerent sub-principles.
Secondly, it involved a process 1 find out the extent to which the perception varied among difflerent actor groups. The
oblained responses were analyzed by scoring + (plus) 2 fo + 1 for each adherence and - (minus) 1 o -2 for each
awrespmso(aoxs.s).Thenawquaa\sewaswwm.mmmwiswypopuam
nakural resource managers (Gale: 1992) and has been successhully used in WRM (Neupane and Young: 1997).

The adherence soores for all acior groups were separalely entered into an Excel worksheet An Excel Macro
was writien 10 add all adherence/aniithelical responses and then 1o normakize the scores (o a percentage (100) figure.
The normalizalion was esseniial 10 improve the consistency of scores and 1o make them mathematically comparable.
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Thus, the scores of each sub-principle ranged between -100 and +100 (adherence score). In he same manner, the
scores of each of the four principles become the sum of the four associaled principles (minimum - 400, maximum +
400). Respondents’ tolal adherence values - Sustainable WRM Score - thus become the summation of the scores
oblained for four principies.

Box 5.9: Ranking of Content for Each Principle.

Content

The response is antithetical to the sub-principle.

addressed.

Aspects of the response imply that it would work against the sub-principle, which is not expiicitly

The response has the potential to work for or against the sub-principle, which is not explicitly
addressed, or it has neutral potential for affecting the sub-principle, which is not explicitly addressed.

+

addressed.

Aspecis of the response imply that it would adhere to the sub-principle, which is not explicitly

+2

The response expilicitty supports the sub-principle.

Source: Modified after Gale 1991:230, and Neupane and Young: 1997

The mathematical expianation of the above discussion can be written as:

F=Fd +F2+F3 Where:

P =Pst +Ps2 +Ps3 F is the total score of the principle I: Finiteness of Water

W = Ws1 + Ws2 + Ws3 P is the total score of the principle |l Participatory and User's Involvement
E=Es1 +Es2 +Es3 W s the lotal score of the principle lll: Women's Role in Water

Eis the lotal score of the principle IV: Economic Value of water

Fs, Ps, Ws, Es... ““W Box 5.10: Schema of Final Score Computation
scores of the respective principles Principles | Total Score Obtained | Range | Adherence Score (%)
The total adherence score for SWRM =
il I F 300 (F/300) * 100
Box 5.10 summarizes e schemaof |— " P w | EAE
" W 300 1300) * 100
final computation. =
" E 00 | (E/300)* 100
Tolal SWRM 400 | (sWRW400)* 100

As for the perceplion variabilly test is concemned, it was observed that 2 test of the scores oblained by
different actor groups would suffice. The (1 XK) method of x2 test was found most appropriate for this purpoee.
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Formula to Calculate %21 k Method (McNemar: 1969:245-66)

Columns | ColA ColB CalC CalD ColE
Gows || I Ai+B: B)A+B BA) AvB:
A Al B1
B A2 B2
c
D . .
2a-a | 2B N 28) (A+8) 2254 )A+B)

The formula is given by: 22 = N2* (A+B) [2B?) (A+B) - 2B%) (A+B))]
Where: A, B, C.... are the categories of positive or negative explications under various sub-principles
N is the number of total responses

The research modified a model developed by Gale (1992), and Neupane and Young (1997) for perception
variabiity comparison and used it lo compare the perceptions of different actor groups (Box 5.11). The model
hypothesizes that if the raw scares of the two aclor groups were statistically similar, & wil imply that their perception and

incination toward the WRM sub-principle are similar.

Box 5.1 Model for Analysis of Perception Variability

Actor Groups Large Farmers | Off-farm Workers | Women Local-evel Implementers | NGO Workers
Small Farmers R/A:H, RIA:H RIAH, |R/AH, R/AH.
Large Farmers X RIAH. R/A:H, |R/A:H, R/A:He
Off-farm Workers X RIAH, |R/A:H, R/A:He
Women X R/A:H, R/A:H.
Local Level Implementers X R/A:He

Ho: There is no significant difference among actor groups with respect to WRM preferences, indicating that they have
a similar outiook. R: Reject Hypothesis, A: Accept Hypothesis

5.8  Prefersnce Assessment

*All activites can not be implemented.” This statement is perhaps one of the most used statements in current
WRM discussions. However, there is a dearth of a systemalic attempt or a design methodology to properly
demonsirale how aciiviles could be beet prioriized to reflect the preferencee of all major siakeholders involved in
implementing WRM programs/projects. in realily, often, the programs come as a bundle and they are implemented as
per the design rather than the preference of stakeholders (Nielo et al: 1997, Abaza: 1993). However, it must be

112



appreciated that chances of success of programs can dramalically improve if they can be maiched with the preference
of the stakeholders. More precisely, activiies planned for a communily must incorporale and reflect the concermned
stakeholders’ priorily choices. Logically, preferring and priorilizing are aiso an integral part of capacily, i.e.. capacily o
prioriize an implementaion approach and specific activities.

This fact was further consolidaled when the vilagers expressed that the assessment of actions and atfitude
are capable only 1o describe the present and an ideal situation. However, these would fal 1o present a set of activities
most desired by the people. In this context, Saaly and Keams (1985:17) conlended * ... complex problems of choice
require information, organization of thought, and the use of logic, intuition, and experience.” Consequently, the research
decided 10 assess the preference of the major stakeholders.

The most difficult point o embark in the analysis was the choice of a proven methodology. The research
initially thought about using fuzzy programming technique 1o find the preference of people. However, it was later
dropped because it would leave very fitle opportunity for the stakeholders to participate in the analysis. The second
choice of the thesis was Mult-Atiribute Utiity Theory (MAUT). The usefulness of MAUT is studied by many (Saaly:
1980, Simonovic: 1996, Bhattarai: 1997). It offers polentiaity 0 structure main theme, sub-theme and to diagnose the
nature and extent of intemnal value contraversy, which is a needed input for aplion invention. Following discussions held
at various academic institutions®, it was decided that an approach based on Analytical Hierarchy process (AHP)
technique, would be used for preference assessment The use of AHP has been appreciated in the situations where
sufficient data and a reliable dalabase are often unavailable. Assessment of preference is analogous to this situation.
As Saaly (1960) stated:

‘Most people decide foday with “seat of the pants* judgments or by mathematical modeis based on

unverifisble assumptions that draw conclusions without adequate validation. Typically, individuals

make these choices on a reactive and frequently unplanned basis with ittle forethought of how the
decisions tie fogether fo form a single integrated plan. The entire process of deciding what, when, and
whether to do certain tasks is the focus of priorily seting.”

AHP relies entirely on value judgment. It is less mathemalically demanding and can be applied where people
have itle or absolulely no mathemalical knowledge. It is a tool that assigns quantitative values 1o quaiitative judgments

» Thig issue was discussed with concemed experts in IIASA, Austria and at the department of applied economics at
Wolongong Universily in Australia. Considering the nature of the issue, it was suggesied that use of MAUT and
any tool developed within it (ELECTRE, MAHP or AHP) as most applicable in the context of the research (1996
and 1997).
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and makes them comparable with one another (Bhattarai: 1997). AHP produces functional value of the utiity-function
rather than the funciion itseif with the involvement of various actors and with due consideration of relative importance of
their concems. AHP also provides a polentiakity of integralion with the PRA. Use of this technique, however, warranied
mwmmm.mmmmbmawmmmm
avoid researcher’s subjective judgment

Box 5.12: Analytical Hierarchy Process

The Analytical Hierarchy Process (AHP) uses subjective judgment for structuring and solving muiti-person, multi-
criterion and multi-ime period problems, Structuring problems hierarchically allows for the identification of multiple
actors and interests while resulting in prioritization of impacts and/or preferences through pair-wise comparisons by
those who have a first hand knowledge to the system. The AHP allows for a margin of inconsistency (or
intransitivity) of preferences and is equally suitable for scenario construction and policy selection. The technique
draws upon the human ability to conceptualize problems as sets or systems of interdependent factors while
simultaneously decomposing the problems in terms of those factors, which are perceived to have the highest
The Analytic Hierarchy Process is a powerful and comprehensive methodology that provides the ability lo
incorporate both qualitative and quantitative factors in the decision making process. The AHP uses a hierarchical
model comprised of a goal, criteria, several levels of sub-crileria, and altematives for each problem or decision.
The AHP's flexible and efficient hierarchic framework guides the decision making process. Because all parts of the
hierarchy are interrelated, it is easy to see how a change in one factor will affect the other factors. By laying out
decisions in this format, many types of data can easily be incorporated, differences in levels of performance can be
accommodate, tradeoffs among things that look different can be identified.

( Adopted from: Saaty, T.L (1980), The Analytical Hierarchy Process, New York: McGraw Hil, Saaly and Keams:
1995 and Expert Choice 9.5 Help Manual: 1998)

of Analytical Hierarchy Process (AHP
The AHP is based on a few axiomatic foundations (Saaty: 1986).

o The reciprocal property that is basic in making paired comparisons

o Homogeneity that is characteristic of people's ability for making paired comparisons among things that are
not too dissimilar with respect to a common property and, hence, need for arranging them within an order
preserving hierarchy

o Dependence of a lower level on the adjacent level.

o The idea that an outcome can only reflect expectations when the latter are well represented in the
hierarchy.
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From a set of pair-wise comparison makrices, a set of local prioriles are derived, which express the relative
impact of a set of elements on an element in the level immedialely above. This can be best done by using basic makrix
madawwmm.mw.mmmubymmwm(bymﬁwmm
elements in each row and taking their nth root where n is the number of elements). These values are then normaized
10 unily by dividing each entry by the sum of al entries. When this is performed for each column then these are
averaged across the rows. These solutions not only provide the priority rank but also the relative intensity of choice of
one alternalive (o the other (Saaty and Keams: 1985, Saaly and Alexander. 1989).

The AHP is the estimation of priority weights of a set of criteria or alternatives from a square matrix of paxr-
wisacotmaisonA=[a].Mismdﬂveaﬂandredmaisoanntispabcﬁywnﬁdenmisredmm,
ie.a=1aforij=123...n

The final normalized weight of its i-th factor, w: is given by

w, =a“'(§.a"’) Vi=123..n.

In the real iffe judgment, an eror is likely occurrence. The suggested Eigen value method computes w as the
principal right Eigen value of the malrix A, or w satisfies the folowing system of n inear equations:

Aw= A max w, Where A max is the maximum Eigen value of A
This is to say that:
qu“’;
=
= —_— Vi=123..n
w, 7 max 23..n

The natural measure of inconsistency or deviation from consistency, called consistency index (Cl) is
defined as:
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The consistency index of a randomly generaled reciprocal matrix from scale 1 10 9, with reciprocal forced, for
each size makrix called random index (RI) is presented in table below,

Box 5.13: Random index (Ri)

Matrix Order

1 2 3

4

5 6 7 8 9 10

0.00 | 000 | 0.58

0.90

112 | 124 | 132 | 1.4 1.45 1.49

Source: Saaty, T. L. (1985: 34)

The consistency ratio is defined as the ratio of Cl o Rl for the same order of malrices, ie. CR =Cl/RI. A

value of CR < 0.01 is typically considered as an acceptable imit.

Box: 5.14: Description of AHP Scale

Intensity of Importance Definition Explanation
1 Equal importance Two activities contribute equally lo the objective
3 Weak importance of one over another |Experience and judgment slightly favor one
activity over another
5 Essential or strong importance Experience and judgment strongly favor one
activity over another
7 Demonstrated importance An activity is strongly favored and its dominance
demonstrated in practice
9 Absolute importance The evidence favoring one activily over another is
of the highest possible order of affirmation
2468 Intermediate values between adjacent |When compromise is needed
scale values
(Saaty: 1980)

The other task intrinsic 10 the AHP is the synthesis of the judgments throughout the hierarchy and
computaion of the overall priorities of the aleratives with respect 1o the major objective. As Saaly and Kems stated it
“priorities are synthesized from the second level down by multplying the local priority (miakrix ol value) by the priority of
their cormesponding criterion in the level above and adding them for each element in a level according o the criteria it
aloct (1985: 34). The pair-wise comparison is simply the assignment of comparalive value according 1o Table 5.14in a

respective makix celis.
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Fig 5.6: The Model for Preference Assessment (Analytical Hierarchy Process)
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564 The AHP Levels

Design of a hierarchical model 1o address a decision -making problem was relatively easy compared o the
process involved in conceplualizing the enfire model with the people. It was essenial that this problem be propery
addressed before drawing the hierarchy model. Thus, there was more art involved in this process than science.
However, relevant reference was essential. The ieralure survey resulied that there are hardly any hierarchical modeis
available in the waler resource secior (Bhatiarai: 1997). This study is perhaps a new avenue that AHP has ventured
(See AHP newsgroup AHP@hermes.dirc.gwu.edu or hitp:// www.experichoioe.com).
The Objectives

The objective for this study is primarlly concemed with the identification of the most appropriale WRM
approach in the small walershed area by synthesizing the priority response given by the major stakeholdar groups. It
aimed to identify the most suitable implementation modality in WRM.
The Actors

The second level in the hierarchical model constitules various actors having direct influences in the decision-
making and management but conflicting preferences. For simpilcity, the same actor groups identified for the atiitudinal
analysis were used in the study. Box 5.5 provides a general description of actor groups and the justification for their
selection.
Main factors and Sub-factors

The third and fourth level of the model contains the activities that are essential in WRM. The factors are the
rephrased stalements based on the Dublin principles. Box 5.15 summarizes the faciors and sub-factors according to
their objective funcions.
Devslopment Altsrnatives

in the last and #th node of the model, three allematives identified through participalory analysis are provided.
The essence of the new choice is 10 identify, whelther the waler resource planning should continue as it is now, the
users should take a greater control of the waler resource in the area, or the govemment should take a greater control.
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Box 5.15: Factors, Sub-Factors, Statsment Objectives, and Objective Functions

Factor Sub-factor Program objeciives Objective
Function
Finiteness of Water ater Quality  [Toimprove the quality of water or measures to  Maximize
fesiore it in the area

Water quantity [To increase the tolal quantity available of water
both by improving access and increasing su
Technical To improve the suitability of the package that the
Suitability Jarmers can handle easily

articipstory Approach Politica To design with least political interference Maximize

Users’ InvolvementiSuitability
Fqual To increase the opportunity to pian, manage and Maximize
ppportunity Ise
Equal Access Toinaeasemeawesstomefafesharea\dalsoyaximize
the local level planning
Conflict To reduce conflict Minimize

Significance  [To increase the image of walershed, better
ition at the district level bureaucr:

Women's Role Empowerment  [To provide more power to women through
ucational measures, training elc.
Access To improve access of women in planning, water Maximize
use, implementation

Responsibility  [To provide women with more responsibility Maximize
conomic Valusof  JAbilitytopay  [Toimplement program by duly understanding the Maximize
ater jability to pay, enforce progressive charge

|Ilmg\ess o [To proper scrutiny of who are willing to pay Maximize

ting programs based on
bstractability and nonexcludability

o institute a process that can better assess who Maximize
10 pay how much and how much modality
ay be siowly introduced

56.2 The Steps Involvod in Preference Analysis
The specific activities performed to assess preferences are provided in the bulleted list below.

o In order lo seek the consent of the actors before the design of the hierarchical goal for preference assessment,
it was duly shared.

o A few volunteers were requesied from among the aclor groups. Extensive discussions were held with the
volunieers of the actor groups to identify the goal and major altematives for WRM in the area (Box: 5.15). The
md(makmmm)mdmﬁvu(m“mmmbmummm
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derived because there are similar approaches being proposed and implemented in the area (DANIDA: 1996).
Similarly, the goal and altlematives were critically analyzed 1o coincided with the national goal and broad policy
framework of WRM in the country. This consideration was needed primarily to make the assessment process
and its outcomes compatible to the national waler resource policies.

The subsequent step was to identify faciors and sub-factors that were in conformity with the Dublin Principles.
This was performed by enlisting ail projects and activities planned by the Ministry of Water Resources in the
country’s Ninth Plan. The concise list was then grouped under the four principies of Dublin. From the other end,
the selected members of the actor groups were asked to prepare a list of the major programs and activities that
the people wanted to have them implemented in the area. The two lists were then coilectively processed to
delete the repetitions. Another round of meeting narrowed the list into single sub-factors. The sub-factors were
then renamed and put under the factor. While doing so, distinct refationships between factors and sub-factors
were properly evaluated. Considering this ,the hierarchical tree was prepared (Fig. 5.4)

A pair-wise comparison questionnaire was prepared.

An actor group meeting was called lo pretest the pair-wise comparison questionnaire. This venue was also used
to explain the relative comparison scores. The process was later observed as very difficult in a few actor groups.
This necessitated the development of a new technique for questionnaire administration. Finally, it was decided
1o use a pie-diagram (provided in Expert Choice Software 9.5). This technique is also in conformity with the
methodology of PRA.

As not all respondents were present at the meeting, this required making individual explanation to all
respondents prior to the administration of the questionnaire.

As an extra precaution, the questionnaires were reintroduced to the same respondents at an interval of two
weeks.

Some judgment validation was considered appropriate, which was done by readministrating questions.

5.6.3 Processing and Reporting

The processing of compleled questionnaire and the pie charts was done by using Excel and Expert Choice

Pro 9.5 for windows (Box: 5. 16). An Excel Macro using visual basic was developed 1o analyze the individual
information. The individual preference scores were then buked separalely for each actor group using the geometric
mean. The calculated vakues of geometric means for all actors were inked 1o Expert Choice 9.5 and a detalled analysis
was performed separalely for individual judgment, aclor groupe’ preferences of factors and sub-factors, and analysis of
the most preferred approach o WRM. Toward thig end, a sensilivily analysic was performed by changing the weight or
influence of key actors.
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Box §. 16: Expert Choice Software

Expert Choice software is a multi-criteria decision support ool based on the Analytic Hierarchy Process (AHP).
The AHP is a powerful and comprehensive methodology for making decisions using both measured data and
judgments from the decision maker(s).
It offers a syslematic framework where the elements of the problem in a hierarchy, judgments, and derived
priorities for action can be entered. It allows breaking down of a decision into smaller parts, proceeding from the
goal fo criteria to sub-criteria and so on down to the alteratives of action. In making the judgments the elements
of the problem are looked at in isolation: one element compared against another with respect to a parent element.
Simple pair-wise comparison judgments throughout the hierarchy then allow to derive the priorities of the
elements. Expert Choice then synthesizes all the judgments into a unified whole in which the group altematives
are clearty prioritized from best to worst.
(Modified After Expert Choice Review: 1998)
5.7  Conclusion

The iterative process adopied in the research design was based on the integration of the hard and soft
sciences (Box 5.1). It was based on PRA, participant observation, Likert analysis and AHP based analysis. The overall

data collection and analysis then became as provided in the ist below:
Box 5.17: Data Collection and Analysis Schema

Overall Goal: WRM must be sustainable and satisfies all the principle and sub-principle criteria to
benefit population.
Principle):  Fresh Water is a finite and vuinerable resource, essential to sustain life, development,
and the environment
a)  Actions (demonstrated through both real practice and awareness):

i) Aware about, and care about to the water resource set-up in the area

i)  Use of efficient practices

i)  Adjustment with the fluctuation in water quantity,

iv)  Regards to other resources when using water

v)  Activity carried out to improve the water Qualily

b) Aftitudes (based on the inclination).

i)  Waleris the center o all resources and, in that, its availability depends on the resource
structure necessitating that the unsubstitutabiiity of water is duly realized.

i)  Quality of water affects the total availability and, in that, it must be recognized that if
deleriorated it is only partly reversible.

i) Finiteness of water is not technologically dependent but, on the appropriate technology
that the immediate users can locally manage, necessitating that the kimits to technology
are duly realized.

c) Preferance (demonstrated through the relative importance of activities on):

i)  Waler Quality
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Principle I

b)

c)

Principle: lll
a)

b)

)

Water Quantity

i) Technical Suitability
Water development and management should be based on a participatory approach,
involving users, planners and policy-makers at all levels
Actions (demonstrated through both real practice and awareness).

)

)
i)
W)

v)

Collective works done

Involvement in the present planning structure

involvement in the present budget preparation structure

Legal responsibilities followed

Right to water is duly followed and shown appraciation to others’ rights.

Attitudes (based on the inclination):

i)

i)

i)

Knowledge about the current planning structure is uniformly available to all and, in that,
all have been given an equal opportunity to contribute

Conlinuous participation is key to the success of WRM programs.

Equity and transparency, especially for cost sharing and allocating access, are
adequately maintained in all WRM initiatives.

Preference (demonstrated through the relative importance of activities on):

i)

i)
il
W)
v)

Political Suitability
Equal Access
Equal Opportunity
Conflict
Significance

Women play a central part in the provision, management, and safeguarding of water
Actions (demonstrated through both real practice and awareness).

i)

i)
i)
v)
v)

Due consideration to the time devoted by women in collecting water

Degree of help given to the women

Women allowed participating in WRM initiatives

Women's participation in training and other activities and comparison with men
Comparison between two waler projects constructed by male and female group
(efficiency, cleankiness, system performance, and upkeep)

Attitudes (based on the inclination toward):

)
)

)

Realization tiat women are being over-burdened in terms of water resources use and
management

Women should have equal access in Decision Making and Planning and should
receive greater responsibilities in WRM.

Empowering women fo parficipate in all levels of waler resources programs.

Preference (demonstrated through the relative importance of activities on):

i)
i)
i¥)

More Responsibility to Women

Empowerment of Women
Giving more Access to Women
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Principle IV

b)

c)

Water has an economic value in all its competing uses and should be recognized as an
economic good
Actions (demonstrated through both real practice and awareness).

)

Realization of wage and opportunity lost (total number and their causes)

i)  Investment in waler resource development
W)  Contribution in WRM
v)  Personal initiative
v)  Appreciation and value of time saved by using different practices
vi)  Use of water for productive purposes
Attitudes (based on the inclination):

)
i)

i)

Water must be treated as an economic good having an economic value.

Equity in distribution and cost sharing is essential and, in that, a participatory mode of
assessment of true value of water and contribution is essential.

Progressive system of cost sharing based on the amount of use and total waste

disposal is essential.

Preference (demonstrated through the relative importance of activities on):

)
i)

i)

Willingness to Pay
Ability to pay
Need for Better Assessment
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The Case Study, Syntheses and Conclusions
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CHAPTER SIX
GERKHU KHOLA WATERSHED: THE STUDY AREA

*Any ecosystems no malter how resiiient, can be pushed to a point of no retum’ or more exactly, to a
threshoid beyond which limiting factors become so severely operative that recovery, in periods
meaningful in the human time scale, becomes impossible.” (Raymond et al.. 1973:48)
6.1 Background
This resaarch selected a small walershed (definiion provided in Chapier 1), Gerkhu Khola in the middie hils
of Nepal Himalaya. The researcher’s familiarily of the area and its relalive neamess 1o Kathmandu were important
bases for selecting the are for delalled study.
6.1.1 Objectives of the Chapter
This chapler introduces the area where this research was conducted. The chapler summarizes the socia,
sconomic and environmental seling of the studied walershed; and crificaly examines the organizational and
instituonal setup and their interactions with the people ving in the walershed. The main objectives of this chapler are
as follows:
e tointroduce the demographic structure and socioeconomic setup of Gerkhu Khola Watershed
e lointroduce the established organizations and institutions in the area
o 1o briefly describe the level of development in the watershed
¢ tointroduce the general setting of the problems.
62 Physical Setting
Gerkhu Khola Walershed is a small walershed silualed in Nuwakot Disrict, approximately 90-100 km
northwest of Kathmandu (Map 6.1). The selecied walershed is spread over an area of about 19.11 sq. km, which is
approximalaly 160 part of the total area of Nuwakot district (LRMP: 1984, Field Verification: 1955). The area is localed
3.7-m northeast of Trishuli Bazaar and 10 km from the District Headquarter, Bidur.

Adminisi alively, the area extends north-soulh in the Ceniral Developmental Region. Physiographicall, the
area is siualed in the middle Himalaya (Lesser Himalayas). Geographical coordinales of the small walershed are
between 275 fo 27° 57" lalude and 85°F 1o 85" 14' longiude. The area is bordered by Fhalangu walershed in the
North, Chokade Danda, and Bageswori VDC in the East and South, and Trishui River in the West (Map 6.2).
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Map 6.2: Gerkhu Khola Watershed, VDC Boundary Ma
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Map 6.4: Gerkhu Khola Wate M.
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Map 6.6: Digital Elevation map: Gerkhu Khola Sub-watershed
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The elevaion of the area axtends from 535 1o 1678 meters. The lowest point is at the snout of Gerkhu Khola,
which is also the southwestem end of the walershed. The highest point separales the walershed with Fhalangu
Watershed. The compicaled lopographical features of the small walershed area are presenied with the help of a digia
elevation model (DEM) (Map 6.6)

621 River System

Gerkhu Khola walershed area is identified with reference 10 three rivers — the Trishul, Fhalangu, and Gerkhu
Khota. Al ivers have distinctive socioaconomic importance o the communiy. The Gerkhu Khola and Fhalangu are
small rivers and they fead into the Trishul, which is a major tributary o Narayani River system (Shamma: 1972). Figure
6.1 provides comparative discharge dala for the thvee rivers (DHM: 1993).

Fig. 6.1: Mean Monthly Discharge of Major Rivers 1971-1996
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Source: DHM: 1993

The Gerkhu River originates in ward-number 7 of Bageswori VDC. The mean monthly discharge as recorded
during the fleldwork, for upstream, mid-sream and downstream reaches of Gerkhu Khola is shown in figure 6.2 (Field
Survey: 1995-7).Fhalangu walershed area borders Gerkhu Walershed o the North. The Trishuli originales as
LMMMaMhLMW\;dMWW.TﬁsMMM mies along the East to
west drop of Langtang Himal before joining with Bhole Khola at Syabrubesi (Sharma: 1972). The river then flows
southwards and joins with Trishull Khola originating from Gosain Kunda al Berawall before eniering the Nuwakot
district. The sub-basin area under study is situaled along the southwestward sloping strelch in Nuwakot District
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Fig. 6.2: Gerkhu Khola Watershed: Discharge Measursment Data
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Source: Field Survey: 1995-7.

Five minor rivulets, Ghatle Khola, Betang Table §.1: Slope Class of Gerkhu Khola Watershed
Khola, Dhobi Khola, Guhe Khola and Kapre Khola, | SlopeClass | Siope% | Area(ha) | Coverage %
drain the watershed. They are. The drainage density | 03 - -
of the area is over 90 percent (Map 6.5). In the ] 315 .
upstream areas, Gerkhu Khola flows in a small gully. i 1530 600 3.4
However, in the middile and downstream area flood v 30-60 918 480
plains can be seen. The average width of flood plain v >60 383 206
¢ 50 e, o ¢ e oo |0 [ |
especially loward the southem end of the walershed, Ref: Map 6.4, Source: Ministry of Survey: 1997

it is over 160 meters (Field Observation: 1995-7).

Across the flood plains, the river appears randomly braided and meandering. The alluvial deposit along the river is
extensively culivaled. The landscape of the small walershed grades from barren mountains with itie or no top soiis in
the North 1o generally lower-alttude but high relief termaces southwards. However, the landscape around the Gerkhu
Khola does not change much. The local reief throughout the region is high, and slopee all across the small walershed
are over 10-25° (Field Observalion: 1995-7). About 20 percent of the tolal walershed area has 15 percent siope (Map
6.4, Table 6.1). The rest of the area is sisep 10 very sieep sloping with narrow terraces buik for cultivation or for grazing.
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Map 6.8: Land Use Map of Gerkhu: 1996
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63 Climate

Even within a small area of 19.11 5q, km, the climale in the walershed area ranges fom tropical 1o lemperals,
as the altitude increases toward the North. On the same day (May 27, 1996), the lemperakure varied by 13 in two
reforence points less than 9-km apart (Pedomeler Reading: 1996). Whie the temperature at Gerkhu Tar recorded
37, the lemperakure at Chokade Danda was 24'c. The annual tamperalure of the nearest two siaions, Trishu
Aquacultre farm and Panchsaya Khola Sheep Farm at Bhaiche, for 1971-1992, is 21% (DHM: 1983). The mean
annual temperalire of the selected sub-

Fig. 6.3: Hydrological Relationship between the Landforms

basin varies fiom a low of 1.6° ¢ in the
north 1 a high of 28° ¢ in the South
(DHM: 1997). The researcher tried 1o
produce firsthand data on temperatre | | Attude

' i i | Note: The dark colour signifies the precipitation in the form of snow. The aows indicate
and rainfal but some of the equipmentin | b " ¢ _um“:wﬂbﬂm snow. The arrows

;8 W

Cultvated Land

one of the temporary stalions was stolen,
and the plan had to be abandoned.

(After Young, G. (1997) Invitee Lecturer Series, CRRC, WLU)

Fig 6.4: Mean, Standard Deviation, and Exceedence Limit of Precipitation (Gerkhu Khola)
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Annual precipitalion in the selecied sub-basin totals approximately 1850 - 1900 mm and the mean deviant is
about 22 percent (DHM: 1997). In the North, the winter rain somefimes fallsin the form of snow, but this race amount
does not conkrbule signifcanty 1 the total run-off (DHM: 1997). The figure 6.3presents that the area receives
precipitaion both in the form of rainfall and snow and there exists a disinct hydrological relaionship between different
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landform in the area The distribution of rainfall varies in both temporal and spatial lerms in the basin. About 75 percent
of the lotal precipitation oocur during the monsoon season in the small walershed.

6.3.1 Soil and Vegetation

The Gerkhu Khola fies within the meta-sediment zone (DANIDA: 1996), which is composad of thick sediment
of mesione, quartzite, slale, sandsione and black and green phyliles (Ohta et al.: 1973). The area generally has a
very low infitralion rale and the sit content of the sol is very high. So depths vary and the topsoi along the hills is
relatively thinner. However, the deposits on the flood plains, according 1o the vilagers, gain depth after every rainfal of
flash flood. This implies that annual topsoll loss in the area is very high. A UBCACIMOD project in the Jhiku Khola,
MSammm.kmwmamamtkmauWﬂmdm
m«.umdﬁsmmmmmmabbbmmmmmm
(Box: 4.1) (htip/www.idrc.org.sgfcbrvm/nepalipantc.htm.). Some of the hydrological variation, especially the total
discharge and the usabiity of waler are directly related 1o the lopsol loss (Participatory Estimales: 1995-7). The
walershed community atributes the deciine in the agricultural production 1o this phenomenon. However, during the
fieidwork, spanning three seasons, the researcher did not record any direct signs of human disturbance that could be
related o the lopsoil degradation. The topsoil erosion, however, demonstraled a distinct effect on the shifing of the
river. Visibly, the right-bank along the flow of the river expanded by 12 cm during 1995-7.
6.3.2 Landuse

Out of the total areain the selected sub-basin, 70 percent is under direct productive and residential use, which
mwmmwmwmmwmmwmmumtmaﬁmmmq
expressed as a ralio of people per hectare of culivaled land, is about 9:1 (Participalory Estimate: 1996). Similarly, 8
percent land is reporied 1o be under forest (parkicipalory Esimales: 1997). There has been a large-scale encroachment
during the past by llegal setflers (Tabie 6.2).

mmwbmmmmmmdmmwmm1wm
1996. It is comparable from Maps 6.7 and 6.8 thal there has been a significant change in the landuse practices. The
MWMMNMhMWNMWﬂMhMMMdM
walershed, some forest can be seen. The bush, pasture, and shrub paiches can be seen at different places, which are
the reminiscent of the forest area. The south-cenkral area is covered with 10-20 percent of nakural forest Similarly, a
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few forest palches are emerging in the central area due o exiensive reforesialion and conservalion efforts. Especially

the crown denaiy of the paich over Gerkhu Tar has  [Table 6. 2: Landuse Pattem - Gerkhu Khola
increassd by amost 30 percont, The reet of he  LLand Use Arsa(ha) | Percentage
forest pockets e somimanaged and prods et Land (Lowtand) 870 455
Sehaps hal of ok potil capaciy, Cutvaon 2120 (Upand) 174 9.1
and grazing are pracioed on amost 50-75 percent Terrace Cultivation 131 6.9
Forest land 159 83
of the land and, alfough there are a fow smal ” 75
landsiides, the catchment area is relatively stable Grazing Land 128 6.7
with few gulies o visile landsides. The qulying i [Total 1911 100

Source: Participatory Estimate: 1996
more common in grazing and teraced lands.

Various ethno-acological measures can be seen used 1o avoid such problems, but some of the ecological problems
appear 1o need some extemnal support. Water and land are the two resources available o the people in the watershed
to embark on their development.
6.4 Socioeconomic Setting®
6.4.1 Demographic Description

The total population of Gerkhu Khola is about 7176, which is divided in 1249 households (PDDP/UNDP:
1997). An analysis of 120 randomly sampled households revealed that the population is divided into 51.4 percent
males and 48.7 percent females. Extrapolation of the district level stalisics reveals that the annual rate of population
growth during 1971 and 1981 was 2.9 percent per annum, while that for 1981 1o 1991 was 0.9 percent (CBS: 1938).
Joint family, sharing the same household, i one of the common characleristics of the area. respective of the reaches,
the total male population is higher than females. The average famiy size is reported to be 6-8 persons. A mild positive
correlation is observed between the reaches of the Gerkhu flowing downstream and the size of the household.

Peaple of varied ethnic background inhabit the area. The main ethnic groupe iving in the area are Brahmin
and Kshetris, who also are the higher caste people. Tamang is the second largest ethnic group in the area. The
occupaional (scheduled) casie consiilute 9 percent of e tolal residents in the small watershed. The population in the
area differs sighlly in lerms of spoken language. Languages of both Tibetan and Indo-Aryan origin are spoken in the

21 The Analysis presented here has been based upon the indicators of development as outiined by Adeiman and
Mortis (1968).
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area. However, due 1o the educalion system and increasing use of the Nepali language, the minor languages are
siowly disappearing, aithough peculiar vemaculars and special accents stil persist (Field Survey: 1995-7).

Table 6. 3:General Demographic Characteristics of Gerkhu Khola Watsrshed
Particulars Upstream WMid-stream Downstream | Total (Average)
Sampled Households 45 40 35 120
Total Population 302 308 n 887
Population Male 161 (53 %) 162 (52.5%) 142 (51%) 465 (52.4)
Population Female 141 (47%) 146 (47.5 %) 135 (49 %) 422 (47 .6)
Average HH" size 6.71 740 7.90 (7.39)
Ethnic Group (Percentage of Population)

Brahmins/Kshetris 32 27 4 (70)
Tamangs 7 10 6 (19.3)
Occupational Caste 4 3 4 (9.2
Others* 2 . 1 (2.5)

Source: Participalory Estimates: 1995-7, * Household, # Giri, Shrestha, Awasthi etc (Figures in parentheses are %)

Sixty-seven percent of the people in the small walershed are within the economically active age group. The
economic acive group has been defined as people belonging 1o age group 11-60, assuming that this group
aconomically conlribute foward the fotal household income. About 74 percent of the economically actve popuiation are
engaged in agricultre. The figures for involvement in of-fam aciities and unemployment are posiively correlated
dmglhesouhwemndope('l’&bﬁ.-i).Lz*ofohramloynuﬂopporhﬂﬁeshlheaaaiswidentmeba
mounting work force per hectare of arable land, underemployment or disguised unemployment is widespread
phenomena. The educaied popuiaion in the small walershed is aiso afflecied by the problems of underemployment
and unemployment Due 1o the unavailabilly of job opporiuniies and the degradalion of producive assets, large-scale
short or longer-ierm migraion (1-2 per household) is reporied among the youths to Kathmandu and other productive
areas in the county. It is obeerved that more than one person per housshold migraled for short or longer-term.
Stagnaled economic aciivily was ciled as the main reason for such migraion. However, education and medical
trealment were also reporied as main reasons for migralion (Participalory Esimales: 1995-7).
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Table 6. 4: Population Characteristics in Gerlthu Khols Watershed

Particular Upstream | Midstream | Downstream | Total
Economicalty Active Population Percentage 62 " 66 67
% Eco Active Population. Engaged in Agriculture 82 75 62 74
% Pop. Engaged in Off-farm Employment 5 1" 20 15
% Total Unemployment of Economically Active 13 14 18 16
Population

Source: Participalory Estimates: 1995-7

Considering the suggesion given by the
. Table 8. 5: Educational Status in Gerkhu Khola
villagers, the level of Wer. counied for he
e d only Particular Male% | Fomale %
persons over 5 years. Similarly, individuals who could literale 7 P
not read or write in the local language are categorized as | General literate “ 17
itorate. Out of the lotal, 32 percent of the population is | High-School 20 4
iliterate, constituting 23 percent male and 77 percent |Above High-School 3 2

Source: Partici imales: 1995-7
fomale (Table: 6.5). ree: Participatory Estimates

64.2 Land Holding

The local economy is aimoet exclusively based on agricultre, which employs more than 65 percent of the
households in the sub-basin (Participatory Estimates: 1995-7). Inequaity in income i pervasive; the Gini coefficient -
as measure of disparity - is 0.42 (PDDPAUNDP: 1997). The disribution of land holding is more skewed and the Gini
coefficient of this variable was 0.51 (APROSC: 1994). The distribution of land in the selected watershed (Tabie 6.6),
however, is less skewed than the distict figures (Parlicipalory Estimales: 1995-7).

Table 6. 6: Land Holding
mu:uuo«uxipmmdw Caleqories | Ownership ha. | % Population
-  and less 0 2
Small 001-05 0
IMedium 05-10 37
 arge 10-50 19
>50 2
(Participatory Estimates: 1995-7)
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The average holding in the area is 0.95 hectare per household. The average land holding for upstream,
midstream and downsiream areas is 0.96, 0.94, and 0.92 ha, respeciively. There is no significant difference between
the land ownership in different reaches of the rivers. However, the ownership by lowland and upland varies along the
river slope. From upstream 1o downstream, the percentage of lowiand in the total holding increases gradually, and it
decreasss for the upland case. The renting out of land is significantly higher in the lower reaches when compared to the
upstream areas. However, the recent policy adopled by the government, which recognizes “the ller of land as owner®
has put this variable into the category of sensitive information. 1t was reported in the group discussion that about 33
percent of the land in the downstream area is rented out. It was also observed that most of the renting-in farmers were
from the upstream areas.

Land sharing among sons through inheritance adversely affects the production process in the area. Terrace
farming is a common fealure in the study area, and holding is divided into small parcels. Along the riverbank, however,
the land extends in an exiensively cultivaled, single long southwestward sloping stretch. It was also reported that the
farm size of the people iving in the downstream area is gradually diminishing, while that of the peopie living in the
wmmmbmm.&mmmmwmnwwsmmzmmmmm
(Paricipalory Esimales: 1985-7). The appreciation in the land value, disintegration of joint family, avalabilty of waler
and off-farm income opportunities, eic., are Gited as the main reasons for seling or buying land. Simiarty, the increased
economic activilies in the downstream area have downgraded agriculture as less profitable option.

6.4.3 Agriculture

The cropping intensity (Cl) of the area is 182. C! is a measure of the extent of land utiization and it is
caiculalad a the raio of area of land in crops 1o total area of agricultural land times 100 (APROSC/UMA: 1995). If a
farmer ¥ansplants paddy in entire area and wheat in % of his holding and keeps the rest of the land as fallow, the Cl
would be 1.75/1 *100 = 175. it was, however, observed that in some parts of the area having assured irmigation,
normally developed and operaled by an individual or a group of farmers that the cropping inensity can be increased 1o
up to 300 (Participatory Estimates: 1995-7). The yield rales are moderale in comparison 10 the average yield rales in
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Table 6.7: Crop Rotations in the Area

No of Crops Low land Upland
1 Paddy - Fallow Barley - Fallow, Potato - Fallow, Millet - Fallow, Maize/Soya
2 Paddy-F allow-Paddy, i -Fallow, Maize-Puises-Failow,
Paddy-Wheat-F allow, ize-Ollseed-Fallow, Upland Paddy-Pulses-Fallow,
Paddy-F allow-Maize, pland Paddy-Oilseed-Fallow, Upland Paddy-Maize-Fallow
Upland Paddy -Mustard
3 Potato-Maize-Paddy ize-Millet-Potato (homestead area)
t-Paddy-Early Paddy pland Paddy -wheat-maize
mt-Maize-Paddy

Source: Field Survey: 1995-7

6.44 Livestock

Livestock is an indispensable component of the sub-basin ecosystem. The livestock invenlory in the
walershed area is provided in table 6.8. The grazing density of the area for the entire small walershed is about 10
livestock units2 per hectare of grazing land. Most households let their ivestock free-range. The area around the waler
sources is normally used as grazing land.

Table 6. 8: Average Number of Livestock Holding

Livestock Upstream Midstream Downstream Walershed Total
Breed Local |Improved | Local | Improved | Local | Improved | Local | improved | Livestock
Cattie 2.30 283 0.06 3.08 254 259
Buffalo 2.30 - 1.78 0.29 1.45 0.52 2.01 225
Goat 2.76 223 0.06 1.78 230 235
Pig - - -
Total 1.66 6.62 0.51 6.31 0.62 6.92 121

Source: Participalory Estimates: 1995-7, The figures are number of heads.

6.4.5 Urbanization and Industrialization

The exient of urbanization is slow, as within the two neighboring districts only one officially recognized urban
area exists. Simiarly, the extent of industrializaion is also very siow. However, the hydropower project and increasing
tourism along the north-soulh comidor have aliracted a few manufaciuring industries at the district headquarters and

2 ONE LU is equivalent (0 0.9 buffalo, 0.8 cow and 0.4 sheep or goat (APROSC: 1994)
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along the Kathmandu-Rasuwa highway. The entrepreneurship development program of the govemment agencies and
NGOs appear 1o make soms notable efforts, yet these do not yield the desired results as proper financing and support
services are inadequale. However, a sizable proportion of the community depends on off-farm employment.

Telecommunicalions faciliies exist only in Belrawali and Bidur-Trishull areas. As the electrical-ine runs along
the highway, the electriication is imited 1o this “ribbon” area. Despite neamess b the Trishuli-Devighat Hydroelectricity
project, slectricity is available only 1o 40 percent of the people iving in the watershed area.

6.4.6 Social Indicators

The small walershed is characterized by a vast social and cultural pluralism. The houses of the lower caste
people are normally found on outskirts of vilages. These people are very difficult to be persuaded o be invalved in any
developmental work. Even in this study, the representation of people belonging 1o this casie group is negigible. These
mwevwwMMawmm.mmmmuMMaMWd
alegiance 1o the people iving in the vilages. Oflen the participation of these people depanded on the voice of their so-
called masters. Despile several allsmpis, the study coud only involve three people belonging 1o this group in smalt-
farmers and off-farm workers’ calegory. The local apprenticeship of blacksmiths and cobblers go by chiidren leaming
from parents within the caste-bound cusiomary roles.

Because of the population concentration in the lower area of the small watershed, the education faciities are
also esiablished in this area. There are two colleges localed within a few hours of walk from the area. Besides, there
are 3 higher-secondary schools and 10 ther calegories of schools present in or in the walking disiance of the small
walershed. Although the summary of the education faciities and proximity o Kathmandu provide a positive impression,
the buk of the local populaion i ilerale.

There is ane basic health service unit witin the walershed area. However, the majory preferred 10 go 1o
Trishuli Bazaar 10 receive health services. The crude fertiity rale of the area siood at 4.3 per cent during 1961;
however, as the oul-migralon i very high the real population growlh rais is 2.9 percent per annum (Participalory
Estimales: 1995-7).

6.5 Institutions and Organizations
This section elaboraies on the characleristics and funclions of exisiing insiluions and organizations.
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6.5.1 Locally Evolved institutions

Although people reported the exisience of many local instuions, functioning aimost entirely through internal
command with limited exiernal demand, most of them are either no longer in operation or are siowly being abandoned.
The institions which were abandoned and having a disiinciive relationship with WRM in the area included: Mana-
Pathi Saine sysiem (iradional barter sysiem of labor, waler and other resources abandoned due to the integralion of
the local economy with the naional economy), and Panch system (local arbitration system on waler resources and
other disputes abandoned due o the poiitical influence in arbitraion). However, there are sl some locally evolved
institutions operating in the area.
6.5.1.1 Perma System

The Perma System is an institutionalized exchange of labor among villagers to meet their requirements
during the peak sBason, thus easing shortage of labor. This practioe follows a mutual agreement basad on a definite
rolation according to the moisture content of the soil and other cultivation activities. In the local language, this process is
reforred as *Jalra Jane or Mela Jane." This practice is also used for canal maintenance and for voluntary labor
contribution o make water-related structures. Men, women, and children all participale in Jatra or_Mela. Such
gatherings are also used for social purposes, and 1o take important community-relaled decision. Participation in Perma
is less common among members of higher social status. These households oflen employ lower income families as
wage labourers or keep Hall. This is characterized by a unique patron-client relationship existing within the society.
While the lower income group receives wages for their work, the decisions— despile being taken in the absence of the
higher income group — often favor the higher income households (Participalory Estimates: 1995-7). However, this
practios is siowly being abandoned in the area. The large farmers are itie affecied by this, but the small farmers suffer
serious labor shortage during the peak seasons.
6.5.1.2 Aama Samuha (Mothers’ Organization)

It is group of women within the walershed united togelher for the development of the village. The group is
currently actve in forest management, waler, health, and sanitaion. The group is aiso observed o be focusing on the
gambiing and drinking problems within the walershed area. They have fled a petiion with the District Office and are
willing 1o make the small walershed area liquor and gambling free (Field Survey: 1935-7).
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6.52 Local Institutions with Some degree of External Supports
These are locally evolved institutions, which have now been integrated with the extemal systems. Some of
these still operale as traditional institutions.

6.52.1 Watsr Users’ Association (WUA)

There are six formal and informal WUAs in the Gerkhu Khola Watershed. Five of these were formed on
behest of the government and NGOs when drinking waler or imigation systems were proposed or built in the area. The
sixth one is locally evolved (Field Survey: 1995-7). Currently, only three of them are in operation. One of them was
recenty formed and i is entirely represented by women. The recently formed commitiee has prepared a written set of
rules to operale their system. Other commitiees function without any writlen agenda. (Field Survey: 1995-7). WUAs
ensure that the drinking waler systems are functioning properly, and arbitrale small waler use conflicts occurring in the

area.

Similarly, during paddy season, farmers get together and, as a group, collectively tap Gerkhu Khola for
imigation purposes. These groups cease 1o operale when the irrigation is no longer required or immediately afler the
monsoon begins. These informal groups also help solve disputes among the group members. Apart from arbitration in
such conflicts, these also reguiate the use of irigation waler among the users. These groups are informal and lack any
writien form of agenda for operation. The efforts are underway 1o assign some of the canal maintenance work %0 a local
NGO. The NGO will be responsible for coordination and supervision of such works.

6.52.2 Conservation/Consumer Socleties

Conservation/Consumer Socieies conserve nalural resources through local participation. Its function is to
ease govemment dependency in forest, waler, and walershed conservation. Recently, DANIDA has initialed a
watershed management program in the area and they plan fo creale community development commitiees o
implement various walershed management activites (DANIDA: 1997). There are a lolal of six community forestry
groups with over five hundred members in the walershed area. The fotal area of forest handed over to the farmers
adds up 1o 280 hectares (District Forestry Ofice, Nuwakot 1996).
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6.5.3 External Organizations

The existing organizaions are operaled and managed by the outsiders with imited or sometimes no
participation of the local community. These may or may not be situated within the small watershed boundary, but
assume a distinct role in WRM within Gerkhu Khola.

6.53.1 General

As the selecisd walershed falls within the broader administralive structure of the district, the District
Development Commitiee (DDC) oversees all development activiies inside the watershed. The DDC operates both as a
pokiical and administrative body (Chapier 4). The Local Development Officer, the chief, also serves as the member
secretary for the District Waler Resource Commitiee (DWRC) (Chapler 4). The research atiempled to assess the
functioning of the DWRC. However, it was not possible because no one in the DWRC could tel anything about its
functions or its activiies in the past few years of operation. Due 1o some unknown reasons, the access o the DWRC
minutes was also denied. Interestingly, some of the members were not even aware about the existence of, or their
membership 1o this legal body.

Simiary, the District Water Resources Inquiry Commitiee (DWRIC) and the District Agricultire Coordination
Commitiee (DACC) are also defunct There were altogether three major waler resources disputes in the area that
required extamal arbitration. All of these cases are being looked afler by the District Court, as opposed o the DWRIC
(See Chapler 4). Similarly, the DACC has not heid a meeting in the last three years. This commitiee is very vital to the
implementaion of the Ninth plan in the counby.
6.5.3.2 Agriculture

There is one Agricultural Service Centre (ASC) localed in Falale within the selected sub-basin that provides
agricultural extension support. The District Agricuiture Development Office coordinates the ASC's work. This center is
equipped with a few small agricutural implements that farmers can borrow by paying a nominal service charge. This
cenier provides exiension services on irigalion management.
6.5.3.3 imigation

The Distict rigaion Office (DIO), localed in Bidur, oversees the irigation development activities within the
walershed area. The office is staffed with one Senior Engineer, two Assistant Engineers, seven Overseers, and a
number of clerical staff. The Office has been mandaled 1o take charge of all projects inilialed by the DDC and those
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sanctioned $rough various bilateral and multiateral agencies. So far, this office has surveyed the prospects of
developing permanent imigation syslems in the area for over 10 times (Participalory Estimates: 1985-7). However,
neither a detalled plan has yet been produced nor have any new programs been implemenied in the area. The studies
have established that any irrigation development activity in Gerkhu Khola wouid not be sufficient for the entire smal
walershed. In addition, the effort (o harness waler of Fhalangu or Trishuli Khola for irrigation would not be feasible
(UDA: 1968)

The Agricultural Development Bank provides a subsidy of up to 95 percent to any group of farmers aspiring to
develop an irrigaion project on collective basis. The remaining five- percent amount must be bomne by the users as a
loan and subsequently repay it at an interest rate of 16 percent. The project proposed by the villagers, however, must
be lechnicaly and financially feasible. Being a bank, its selection criteria are strongly enforced. Ofen, the bank
collaborates with the DIO while implementing irrigation projects.

6.5.3.4 Drinking Water

The district is served by a District Drinking Waler and Sanitation Office (DWSO) located at Bidur. The office
has amandaie o plan, contract, build, train and hand the system over to the beneficiaries. The office is staffed with one
Senior Engineer, Two Assistant Engineers, Six Overseers, One Technician, and a few clerical staff. The office also
handles all the drinking water and sanitaion projects in the district. The VDCs, however, can have their own program
and can exiemally hire al required technical siaff. Interesting as it may sound, the DWSO reported to have lost a
significant number of drinking waler projects 1o NGOs and the Rural Waler Supply and Sanitaion Fund Board
(RWSSFP). Both NGOs and the RWSSFP operate with their own agenda and their requirement for initiation of drinking
waler projects is different and more effective than the DWSO. It has developed three drinking waler projects in the small
watershed and is currenty assessing the feasibiity for 2 new systems.

6.5.3.5 Local NGOs

There are over 35 bilateral donors, INGOs, and NGOs working in the district (Box 6.1). The majorily of these
UNGOs have *some” program(s) implemented in the district indirecty, all of these programs are supposedly helping
the small walershed area. Mot of thece are formally registered with the District Office. The list provided in the box is not
exhausiive. It is observed that anyone can come and work in the district as a nationally regisiered NGO. There is no
proper record keeping sysiems or NGO coordination office in the District
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Box 6.2: List of Donors, INGOs and Local NGOs

DonoriNGO Sector
Agriculture Research and Extension World Bank
Drinking Water [RWSSDFB), UNDP,WHO, UNFPA, Water Aid, OXFAM, Nepal Red Cross
| ivestock Development Project ASDB
Community Forestry IkSDB. UNFPA, Australian Development Assistance, GVS

Health, Family Planning

UNICEF, UNFPA, USAID, Australian Development Assistance, Save lfj
Children/USA, Marry Koh! Foundation, Nepal Children's Organization, Nep
Red Cross, CARRIER

Watershed Management, Forestry  [FAO-UNDP, DANIDA, FINNIDA

Women Development UNICEF, Manushi, Eco-Himal

E ducation USAID, Australian Development Assistance, PACT, OXFAM, South Asia
Partnership, CERED, CARRIER

Fisheries JapanesalJICA, JOVC

Participalory District  DevelopmentJUNDP, Save the Childran/USA, LUTHERAN WORLD

kocial mobilization

|igation SNV, ASDB

Cultural Heritage France-Nepal Cultural Club

Child Development INepal Children's Organization

Source: District Office, Nuwakot: 1997. A list of abbreviations and acronyms is provided in the appendix.
Box 6.2: Name. Location, Objective and Performance Rating of Locally Evolved NGOs

Name Objectives Performance Rating
Gerkhutar Yuba Club, GerkhutarSaving mobilization; sports, traditions and culturejSatisfactory; collaborativel
Gerkhu VOC, Ward No. 3, Nuwak development training for women; is effective
[Esid. 1984) anagement; primary heaith; adult education
Suryodaya Social Club, GerkhutarSaving mobilization; sports, traditions and culturefSatisfactory; collaborativel
Gerkhu VDC, Ward No. 3, Nuw: il development training for women; ort is effective
(Estd. 1990) anagement; primary health; adult education
Laligurans Social Welfare ClubPopulation and envionment, communi tly established,
Bitlab, Gerkhu, W.N. 5, (Estd. 1996) facilitation; forestry; local resource mobilization ' review could not

education

Bageswori Yuva Club, Chokade}- (defunct)
W.N. 4 (Estd. 1991) 7
Source: Paricipalory Analysis: 1995-7
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Besides four locally evolved NGOs are operaling in the area, Box 6.2 summarizes their name location,
objecives and performancs as observed by the people in the area. Evidently, none of the locally evolved NGOs are
currently invoived in WRM. However, all NGOs have been assured 10 be indluded in the DANIDA inifaled walershed
management projectin the area. In thatfront, all of he NGO members demonstrated a very high enthusiasm.

6.6  Major Problems in the Area

Accessibiity is pointed out as the main botfleneck for development programs within the area. Lack of
wmwmmksmmmmamrdsmmwhm&gwmt&nhnmh
prime faciors that aggravale the existing problems in a number of ways. These factors also undermine the major
developmant'litidhleshataehplaoa.P«sishrmdmddmvmmdvadiitefacyhascwobordedbw
seif-esteem among the people, thus causing perpetual underdevelopment

Ahid\levelofout-nig'aﬁonprevds.idcati'\gagovk\gdegteeoflifemstenmproblw\srdaled
particularly to food, shelter, health, and production. The migration is often the aflermath of the cumulative effect of lack
of income opportunity, and socio-cultral problems. Despite large-scale out-migration, currently about 8 persons
depend for their ivelihood on each hectare of cultivable land. Lack of replenishment of soil nutrients has arested the
aopybﬂsCammﬂy,ﬂwpacqailawnmﬁmdbodhasdec&wdbMp«eamdmmreqtiremenrn.ltis
observed that only 7 percent of the total household could produce enough food for the whole year. For over 92 percent
of the total inhabitants in the area, the produced food is sufficient only for up to six months (PDDP/AUNDP: 1997). The
people in the walershed adopt different ways 10 cope with this insufficiency. Out of the total food deficient households,
&thbMawmmsm.mmumm%wmtmmm
differant sources, and the rest resort 1o seasonal migration 1o support their families (Parficipatory Estimates: 1995-7).

The tolal income per housshold for the entire walershed is Rs. 28,572 per housshold. The per capila income
of up, mid and downstream residents are NRs. 3772, 3323 and 4105, respectively (C$ 1= NRs. 42)- These figures do
not include the price of the commodity consumed and bartered inlemally or among the neighbors. The farmers
discussed the differant ilems 1o record their rue income in about two group discussion but in both they falled to reach a
consensus on value of such consumpiion or ransactions. The main ilems included in the reported figures are sales of

2 The food sufficiency was calculated on the basis of tolal calorie required per person per year and the total caloric
value of the total production in the area (APROSC: 1994).
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agricultural produce, ivestock product, income from coliage industry, wage or salary, occupational income and
pension, ¥ade or business, and assel sales.

Likewise, the walershed has yet 10 wilhess any growth in non-agricultural activies needed 1o help relieve
pressure on the agricultral seclor. The real unemployment is as high as 16 percent of the tolal economically active
population. However, the underemployment is as high as 50-55 percent (Field Survey: 1935-7). Often, the off-fam
eamings of the agricultural poor are comparable 10 or less than their on-farm eamnings, which is an incentive to not work
(Field Survey: 1985-7). The infant mortality rae, as of 1987, was 180 and the chid mortaity rale was 208 per thousand.
Chronic under-nutrition affects up 1o 80 percent of the chidren (CBS: 1993). The group discussions held at various
levels justified these figures.

6.7 Conclusions

There is an urgent need to rethink the process of development in the walershed. It is very apparent that the
locally evolved instituions are siowly withering away, or are being ignored by the villagers. The most striking example
can be noticed at the imigation canal maintenance. During the survey period, the farmer’s collective way of imigation
management was being handed over 10 the Suryodaya Social Club, which is a locally evolved NGO.

However, a critical thinking of this issue would generate multiple interpretations o this observation. It could be
the vilagers’ way of evolution, i the fundamentals of adapiive management are taken inlo consideration (Hollings:
1995). It could be the villagers’ way of institutional adjustment in order to become more responsive (Abaza: 1994).
Similarly, it could be the pressure of modemization (Asafu Adjaye: 1996), of it could be a desire for change expressed
by the smal walershed communily (Blaire: 1996, Desai: 1996). Similarly, it could be the recent pressure of the
DANIDA funded project in the area, which has a modus operandi that only allows vilagers 1o receive support through
NGOs (DANIDA: 1997). The most crecible explanation is the latier. However, the resource structure and management
stralegies of the vilagers are definitely changing. This depariure may appear as unsusiainable o many, or it may
appear as a unique way of adjusiment. Any one of these it may be, any eflort of WRM in the area must take a careful
consideration of theee changee characierized by exisiing sustainable or unsustainable processes, and the ingenuity or
ignorance of the people.
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CHAPTER SEVEN
UNDERSTANDING ACTIONS

“There is no opportunily for either the questions or the answers in this “citadel of expertise,” to be

influenced et alone decided by those whose ives are most directly dependent upon mountain

lands. An apt description of these mainstream studies is “technocratic” in the broad sense. They

presuppose a style of work requiring technical procedures and language worked out by

speciglized professionals in well-established fields. They usually articulate closely with

professional organizations... Without doubt, this is the prevailing style of scientific endeavor

today. In its home situations, & has developed powerful and persuasive ordering of knowledge. It

is no coincidence that the particular lechnocratic views that predominate today emanate from the

most powerful and wealthy states. Yet it surely takes not great wisdom to expect that these

formations of enquiry will channel study into a particular view of ‘the facts,” or ‘relevance’ and

acceplable resulls.” (Kenneth Hewitt: 1989: 23)
7.4 Background

It is described in the preceding chapler that a unique socioeconomic and physical set-up characlerizes the
Gerkhu Khola walershed. Inasmuch as the area appears to be comparable 10 other small watersheds along the middie
mountain belt, both physical, human systems and their interactions are different and difficult o be generalized (ives and
Messerfi: 1987). Such situaled interrelationships, within the human-physical system, are characterized by a set of rules
that is socially and cufturally defined (Lovelace and Rambo: 1966). These rules are shaped by the way in which human

beings define their roles and actions (Kama or Karya) toward waler.

Apparently, as these social laws are mostly unwritien, their observance depends on the physical set-up, and
the concemed community’s social, economic, and environmental understanding related to waler (Baland and Platteau:
1996). The researcher posits that people’s capacity for WRM s reflected in the way they observe these unwiition laws.
Conversely, capacity assessment becomes a process 10 explore what are these laws, and o what extent and how
unwritien, but socially defined rules are being obeerved by the people (Hopkins: 1997). Such assessment can provide
benefits at two distinct levels. First, i can provide a useful basis (o idenify the existing realities of waler use. Second, it
can help 1o define a ground for comparison and compatibility assessment of extemal WRM decisions with such local
conventions. Arguably, if found incompaible, such extemal atiempts can be easiy tallored or modified o make them
fiting 1o the local situalion.
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74.1  Objectives of the Chapter

This chapler examines the capacity that can be observed in the actions and practices of waler use in the

area. The main objectives of this chapler are:

o to present the outcome of participatory analysis of Dublin Principles

o to discuss major activities that support or reject principies of sustainable WRM (ICWE: 1992).
o lo summarize the realities associated with WRM in the small watershed.

1142 Process

The action analysis was crucial both as an entry point and an icebreaker to the study. Equally, it was heipful to
substantiate the need for atitudinal and preference analyses. Initially it was believed that a structured survey based on
four principles of Dubiin supperied by Participatory Rural Appraisal (PRA) would provide the needed bases o assess
actions, atitudes, and the preferences of the people in the area. However, when this preconceived idea was shared
with the villagers, it required partial modificaion in the research design, which includes a participalory analysis of Dublin
Principles.

Although most of the description given in this chapier is based on the participalory research, in order 10 apply
different stalistical techniques, a sample of 120 households was randomly selected. The description of different actor
gmaﬂhmﬁnmﬂﬂbmﬁdh@wﬁ&ﬂnw@m&yd&mﬁﬁmwﬂiﬂb
investigate the demographic and socioeconomic situation, which is presented in Chapter 6. In order to provide the
representation of entire watershed, samples were chosen from up, mid and downstream reaches of the Gerkhu Khola.
Box 7.1 provides the total number of samples collecied from different reaches, and vilageshamiets within the smal
walershed area.

The division of small walershed into up, mid and a downstream reach was done based on DANIDA's
classificaion (DANIDA: 1997). The tolal number of respondents belonging fo the small farmers’ group is higher,
because other groups were not present in some of the hamiets. Only 23 women could be sampled because the
number of women-headed households are very few within the area. Moreover, many women, aithough sampled, were
not given penmission 1o paricipate in a detaled inlerview by their relaives and parents. However, they were alowed 10
attend group meelings. All the informalion collected in the field was processed immedialely and the results were shared

|t was iniially phrased as the assessment of balance, tradeoffs, and adjustments.
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with the community members. Any unsubstanfated and invalid questionnaires were discarded or readministraled.

Consequenty, six questionnaires, out of 120, required readminstration.

Box 7.1: Total Number of Samples Across the River-Reach and Administrative Area
River Reach Village Ward Number, VDC Sample Size
Upstream Regmitar 7, Bageswori 8
Hile 7, Bageswori 7
Ange 7, Bageswor 7
Upallo Gerkhu 2, Gerkhu 13
Nepal Tole 2, Gerkhu 5
Tharitole 2, Gerkhu 5
Total 45
Midstream Bitlab 5, Gerkhu 27
Chinne 7, Gerkhu 6
Daregaunda 1, Gerkhu 7
Total 40
Downstream Gerkhutar 3, Gerkhu 26
Keurini 1, Bidur Municipality 9
Total 35
Grand Total 120

72 Participatory Analysis of Dublin Principles
121 Approaching the Analysis

The participatory analysis of the Dublin Principles was approached in several rounds of group discussions.
Unfortunalely, early meelings were very poorly attended. However, these meelings were used as a platiorm to
disseminale the objectives of the research and the conoept of sustainable WRM. Apparently, such introductions were
not very new 10 the community, as a DANIDA sponsored project was doing something similar in the area during early
1996. To increase the credibiity of the research in the small walershed, an assistant female sociologist was hired from
the area. Her mobilization dramatically improved the communily’s response, concentration, and seriousness loward the
research. The stepe followed in the analysis are provided in Box 7. 2. Melacard method (Box: 7.3) was used 1o analyze
Dubiin Principles. The sub-principles thus generaled, guided the enfire research.
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Box 72: Staps Involved in Participatory Analysis of Dublin Principles

Steps Activity Process and Outcomes

1. Initial discussion to inform  [The research was partially accepled by the communily. The basis of
about Participatory Analysis |sustainable WRM conveyed to the people

2 Female sociologist was The credibility of the research improved. The people became responsive
| hired

3. Second round of meeting |The research was discussed in detal. Actor groups were divided and the
was called purpose of such grouping was explained {o the people

4 Brainstorming exercises | The participating individuals were distributed color-coded Metacards and asked
to write their impression on the way waler should be managed in their area.
Actor groups listed their opinion on WRM. The cards were collected and all the|
color-coded cards were kept separately.

S. Revisit the households The sociologist was asked to randomly visit the discussants to evaluate their
level of participation in the exercise. With a limited exception, all the{
discussants had adequately participated in the group discussions.

6. Selected actor group A few volunteers were then called from the participating households. Twelve|
members/researcher/ volunteers agreed to participate to help group all the collected responses under
Sociologist meeting specific principles. The grouped responses were carefully analyzed for any

repetitions, discarding them whenever found. All responses were summarized|
and grouped under Dublin Principles

7. |Group discussion The final grouping was followed by another community meeting. The meeting
was very well attended and all of the summarized statements were
unanimously agreed, with a limited number of questions or suggestions.

8.  |Separate actor group Discussion of the meeting conclusions. All questions and suggestions were|

|meeting duly incorporated in the broad stalements.

9.  |Selected aclorsiresearcher |Phrasing and rephrasing of sub-principles (rather than rewording or
|meeting remodifying of the principles per s, the meeting decided to elaborate the|

| principles by adding sub-principles)

10.  |Group Discussion Discussion of the sub-principles and arriving at a consensus

11.  |Validation of agreement  {Adherence Analysis (presented in Chapler 8)
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Box 7.3: Metacard Method®

Metacards are small 9.5 X 25-cm cards of different colors that are given to the respondents in a group. The
respondent may choose to draw a diagram or write a few words on the topic of discussion, however, one card must
only hold one idea. The color provides the basis to wrile/draw similar ideas in the card of one particular color. Often
iliterate persons seek help of a literate person. This thesis had taken the help of schooichildren, who could stay in
the group, but would not be able to influence the discussion. (Ashe, J (1979) Assessing Rural Needs: A manual for
Practitioners, VITA, Mt. Rainier, USA. Carruthers, |. and Chambers, R. eds. (1981) Special Issue on Rapid Rural

Appraisal. Agricultural Administration, 8 6.)
25¢cm

Box 7.4 provides the sub-principles as analyzed, and phrased in the small walershed. The stalements
provided are ransiated from Nepali; however, effort has been made 1o preserve the essence of Nepai definitions.
Principle |

Thecormmilyfaltmatifwdstamwib,itstuldberegadedaseantrdbdo&mrewces(Ka
Pani afai euta shrot ho tara yasko upalabdhata e aru shrot haru ko upalabdhata ki pravabit gareko hunchha). Here the
prwasa,'cenbtadbahaswues'refersbhplaoadwabrhmeovefdrewxcaset-upa\dmwphas'sonm
dependence of the usability of other resource on waler. Secondly, as the quality and quantity of waler are inlerrelated
issues, the communily felt the need o draft a separale sub-principle 10 atest the qualitative significance in the finteness
of waler (Kha. Pani ko Suddhata ra Pani ko Upalabdhata ek aapas ma bhar pame kura hun, Pani ko suddhata
bigriema, tyaslai jstako festai banauna sakidaina). They also strongly felt that water, if degraded, is difficult to reverss to
its original quality. This sub-principle led 1 the issue of technology and its limitation, and it was drafted as a separate
sub-principie under first principle (Ga. Pani ko upplabdh matra ra suddhata prabidhi tarka ma bhar pardachha. Tara
mmﬁmmammmm).mwmmammmm
set of tachnological measures that is accessible, affordable, and locally manageable.

2 This thesis relied largely on this method of data collection. It is easy and heips in preparing unstructured reports
qMaﬂdﬁdmﬂy.Tﬁsmﬂwdthuse.Mhmmaﬁmmddwdmmt
projects. For example: Drinking Water Project Planning with rural women (JAKPAS: 1995), Forestry Assessment
(APROSC: 1995), and irrigation development (ICON: 1993, 1994, 1935, IIMI: 1997)
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Box 7.4: Principles and Sub-principles of Sustainable WRM

Principles

Sub-Principles

Fresh Water is a finite and °
vuinerable resource, essential
to sustain life, development |e

Water is the central to all other resources and, in thet, is availability depends
on the structure of other resources.
Quality of water affects the fotal availabiiity and, in that, it must be recognized

and the environment that if deteriorated it is only partly reversible.
« Technological suitabilily is the key to the finiteness of water. Awareness about
the sppropriate technology is essential.
Water development and o Knowledge about the cumment planning structure should be uniformly available
management should be based fo all and, in that, all have been given an equal apportunity to contribute.
on a participatory approach, |e Continuous participation is a key to the success of WRM programs.
involving users, planners and |»  Equity and transparency, especially for cost sharing and allocating access,

policy-makers at all levels

must be adequately maintained in all WRM initiatives.

Women play a central partin |e

the provision, management
and safeguarding of waler .

It must be recognized that the Women are over burdened in terms of water

resources use and management.

Women should have equal access in decision-making and planning, and
should receive greater responsibilities in WRM.

Empowerment of Women is essential fo enable them to perticipate in all levels
of WRM programs

Water has an economic value |e
in all its competing uses and
should be recognized asan  |e
econhomic good

Water must be treated as an important good having an economic value
recognizable and understandabie fo both the providers and receivers.
Equily in distribution and cost sharing is essential and, in that, a participatory
mode of assessment of true value of water and value of contribution is
essential

A progressive system of cost sharing based on the amount of use and tolal
waste disposal is essential.

(Participalory Andlysis: 1995-7)
Principle i

Under this principle, the vilagers fekt that an extent 1o which a user would participale in WRM is oflen
determined by hisher understanding and knowledge of the existing planning process that is pertinent 1o the area (Ka.
Jalshrot sambandhi karyakram, yojana banaune kramama sabai ko sahabhagita ra pahuncha hunu pardachha). The
second aspect was unanimously agreed and it covered the argument that a conlinuous participation in WRM programe
is essential for any WRM program 1o succeed (Kha. ni sambidhi kniyakalap ma sabiko nirantar sahayag awasyak
hunchha). The third important point considered under this principle wss the need (o maintain equity and fransparency in
al WRM programs (Ga. Pani ko yofana banaunda ra Sniharuko karyanwayan garda, pardarshita ra bandfand garda
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sabiai pugne hunu pardachha). The people sirongly believed that ofien their reduced interest and participation are due
1o the lack of transparency and equity stuciure in the proposed programs or activities.
Principle Il

The synthesis provided that the community had a sraightforward answer toward the third principle. They feit
that once the women's role in waller resource was properly recognized, it would automatically resolve all issues that
surround it (Ka. Mahia le pani sambandhy karyaharuma puryaeko yogdan ko kadar gamu pardachha). The community
also emphasized the need for the empowerment of women 1o enable them 1 betier plan and manage water (Kha.
Mahila kai pani sambandhi karyakram ma bhag kna sakchham banaunu pardachha). The other aspect emphasized by
the people includes increasing the roles of women in WRM planning and decision making (Ga. Mahila ko sahabhagta
yofana banaune ra tarjuma game karya haru me badaunu pame awasyakta chha).
Principle IV

The community strongly felt that waker should be regarded as an important good having an economic value.
However, they annexed this assertion with staisment that its value must be agreeable both fo the users and to those
who assess its value (Ka. Pani euta Mulyawav vastu ho ra yasko mulya .nirdham gama awasyaka pani chha, tara so
mulya upabhokta ra sambandhit nikaya duai lai manya hunu pardachha). The communily indicated that the economic
value of waler could be realized only when equily is maintained in cost and benefit sharing. (Kha. Lagat mulya ra
upayog ma sabai ko barabar ko sahabhagita hunu pardachha). The community aiso perceived that a progressive
system of cost sharing based on the use of water and generaled afffuence must be maintained (Ga. Pani ko mulya
nirdharan garda proyog ko malra ra pradushan gareko matra bichar gama atyantai awasyak hunchha).
7.3  Water Supply, Demand and Balance in Gerkhu Khola

The researcher adopted a conventional approach o analyze the waler resource condition in the area
Accordingly, all avallable waler related information was collecied from the district-evel offices 1o prepare a lentative
supply-side situation in the small walershed. Similarly, 1o prepare the demand-side situalion, all demand requests and
feasibility studies conducied in the past were gathered. While there was some information avallable on the supply-side,
very scanty information could be collecied on the demand-side. This is indicalive of the fact that most of the efforts
curenty underway in the small walershed area are supply driven.
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131 Water Supply Structure

The information collecled from govemnment offices provided that the waler supply skucture (refers o the
natural sources of waler and their possible use as supply sources) of the area is characterized by extreme degree of
variabiity, fluctuation, and uncertainty. Accounts of such fluctuations and variablity are presented in Chapler 6. The
sscondary information synthesized to 37 sources, excluding Gerkhu Khola, which could be potentially used for drinking
waler and small-scale irrigation.
1.3.1.1 Quantity and Quality of Water

The communily contradicied with the secondary information synthesis and suggesied that only 27 sources,
as against 34, are feasbly exploitable. In order to reevaluate this assertion, all the sources were visited and their
respeciive discharges were measured during July of 1996, The ressarcher found thal, as provided by the communily,
only 27 sources had enough discharge [over 0.1 (iters per second) Ips] fo put into any form of productive uses. The
physical analysis of water provided that the total discharge, measured during the month of July, ranged from 0.11 o 10
ips.

Tables 7.2 and 7.3 indicale thal, based on the present population count, the physical avaiabiiity of water
exceeds 890 liters per person per day (ippd)=. If the data for the Gerkhu Khola is excluded, the tolal quantity reduces to
470 ippd. Even if the tolal quantity is considered against issues iike, placement of the sources, available lechnology,
and financial abiity, the available water quantity exceeds all standard criteria 1o salisfy the need of the community?.
However, if the available waler is put through a quaiitative scrutiny, the availability drastically decreases 1o less than 12
lppd.

The biochemical analyses were caried out of all sources and the oblained results were compared with the
waler quality indicators given by WHO (1964), Ministry of National health and Welfare of Canada (1989) and US
Environmental Protection agency (1992) (Table 7.1).

2 The fluctuation of water is duly considered in the figure and the discharge of Gerkhu River is included.
7 The social minimum of water according to WHO standard is 40 lppd (WHO: 1984)
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Table: 7.1: Drinking water Standards

Aspects \ Agency WHO (1984) Canada (1989) EPA, USA (1992)
Microbiological
Total Coliform /100 ml 0 0 0
Particulate matter
Turbidity (NTU") <{-§ <15 1
Pollution Indicators
pH Range 6585 6.585 6.585
Hardness 500 500 -
Aesthetic Indicator
Color (color indicator) Hazen (15) Hazen (15) Hazen (15)
Odor (threshold) - Inoffensive 3
Inorganic
Aluminum (mg/) 0.2 0.2
Iron (mg/) 03 0.3 03
Chloride (mgf) 250 250 250
Sodium (mg/) 400 $00 250
*NTU Nephelometric turbidity unit

Source: WHO (1984), USEPA (1992), Minisler of Nalional Health and Welfare (1989)

The laste and smell of waler were salisfaciory in only one source. The sanitary condition around the waler
supply sources was generally unsalisfaciory. The color of waler varied from hazen (Color Indicalor) to murky-feddish.
Throughout the monsoon, the waler carried a strong taste and smel (Fleld Survey: 1996-7). The anaysis aso
indicated that the turbidity of waler — a measure for the dissolved particulale matier — were sightly higher in all cased
than the allowed limit of 5 NTU. This high value could have been due 1o the effect of an early monsoon rain. However,
the values for inorganic poliulants were within the allowable imits in all sources. The biological analysis indicaled 20
sources having an average of 7.2 e-coll in every 100 mi of water (Field Survey: 1995-7).
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Table 7.3: Summarized Bio-chemical Analysis of the Sources

SN Name of the Source Tusbicity | Water pH | Auminum | Iron | Sodium | Chiorides | Hardness |Ecoli/ 100
NTU mpA | mg | mgh | MgA |[CaCO3mGA} mi
1 [Tirtire Dhara 800 | 7.0 012 | 038 [22000 | 255 52 13
2 Kunako Dhara Muhan 600 | 750 008 | 040 |23500| 223 510 5
3 Leteko Dhara 700 | 720 013 | 040 |200.00| 243 500 3
4 Patle Khola 900 | 8.10 017 | 043 [200.00 [ 211 490 7
5 |Patle Siran 1000 | 7.50 014 | 032 | 22000 224 490 2
6 Patle Khet ko Muhan 600 | 7.30 041 | 030 |240.00 | 237 510 5
7 Patie Khola- Puchhar 700 | 740 014 | 030 [250.00 | 27 470 12
8 JArchale Khola 400 | 720 010 | 024 | 22000 | 213 480
9 [Thati Khola 500 | 760 012 | 020 |250.00 | 219 490 9
10 Dans Khola Puchhar 600 | 720 044 | 015 |[190.00 [ 228 500 2
11 Niglini Khola 600 | 7.30 015 | 045 |200.00 | 245 450 5
12 [Gairikharka Puchhar 500 | 720 008 | 020 |21000 | 238 420 3
13 Rittha Bote' Dhara, Gain 900 | 7.30 047 | 042 |225.00 [ 241 460 4
14 [Saune Pani Danda 400 | 690 048 | 030 [170.00 | 257 420 17
15 [Gairikharka Kalomalo Tole | 5.00 | 7.40 020 | 021 [160.00 | 243 460
16 [Gairikharka Chhanga Khola | 3.00 | 8.00 042 | 0.6 | 130.00 | 251 420
17 Pans Khola 400 | 790 041 | 047 [12000 | 232 400 2
18 Amara ko Bot Mune'Dhara | 8.00 | 7.90 016 | 022 [110.00 | 243 460
19 Baskote Kuwa 700 | 690 023 | 009 {23000 232 430 15
20 Pitiab Siran Ko Kuwa 800 | 680 045 | 012 | 22000 | 235 450 2
21 Pallo Gogane 500 | 780 021 | 031 [190.00 | 265 460 11
22 Wallo Gogane 500 | 760 016 | 022 | 190.00 | 246 420
23 Paudare Khola Siran 300 | 740 010 | 0.42 | 190.00 [ 245 400
24 Boxe Khola Siran 400 | 7.70 010 | 0.5 |150.00 | 212 450 1
25 [Jaluke Gairi 900 | 7.60 012 | 047 [160.00 | 222 460 7
26 Boxe Khola Mul 500 | 7.90 012 | 0.16 |170.00 [ 221 450 1
27 Keurini Khala 700 | 720 014 | 0.18 [ 17500 | 210 480

Source: Lab Report of Enpho, Nepal: 1936
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132 Landuse Changes During 1984-1997

The landuse patiem of the small walershed has significany changed over the past 23 years. A comparison
of landuse mape of 1984 and 1996 (LRMP: 1984, Department of Survey: 1997) using Mapinfo shows that the forest
area in the small walershed has shrunk by as much as 27 percent (Maps 6.7 and 6.8). During the same period, about
seven new sefiements have emerged in the area® and the walershed's inleractions with the urban area have
tremendously increased. It is described in detall in Chapler 6 that the lourism and other economic activities have
increased in the area, which has made agricuture as a less a profitable option.

Similarly, the cropping patiemn has changed from a tradiional-rainfed based o irrigation-dependent
Consequently, the structure of food and eating habits has also changed from rice and millet o rice and wheat. Many
small trals and paths have emerged and, in virtually all of the small walsrshed area, human actions and inleractions
have increased. Consequently, the dynamics of the supply-side of waler have been seriously distorted in the area
(Participatory Analysis: 1995-7).

71.3.3 Supply Sources
1.3.3.1 Sources of Drinking Water

On the whole, 36.4 percent of the total population used tap water for drinking at the end of 1997 (Table: 7.4),
one percent used ifrigation channels and seven percent used traditional drinking water taps (Dhunge Dhara). Similarly,
ariver or stream was used by about 13 percent and the remaining population used a well or a spring. Out of those
respondents, who were currently using tap-waler, two third received support to develop drinking waler sysiems from
govemnmental, UINGOs or bilaleral sources. The rest developed their syslems by mobiizing intemaily generated
resources. The average annual availabilty of tap waler ranged from 5.8 10 11 months. Normally, when the taps dries
up, the households rely on other allemative nalral sources. The tap-household raios for the up, mid and downstream
reaches of the river are presenied in Table 7.4,

3 The sub-walershed community disagreed and reporied that those settiements, considered new by the govemnment,
were present in the area but they were only recently given an administrative recognition. Administrative
recognition is the process of surveying and providing land title certificates to recognize the formal ownership
(Muluki Ain: 1964).
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Table 7. 4: Percentage Distribution of Primary Drinking Water Sources
Upstream | Midstream | Downstream Average
Tap-waler %7 425 400 %4
Flrrigaﬁon channel 00 0.0 29 1.0
Traditional drinking water taps (Dhunge Dhara) 1.4 100 0.0 70
River or Stream 89 125 1741 128
Well/Spring 833 35.0 400 428
Total 100.0 100.0 100.0 100.0

(Participatory Estimates: 1995-7)

Seemingly, for every 14-15 houssholds only one tap was avalable. The distance from the centre of the
villages 1o the tap-stand vary considerably in the up, mid and downstream reaches of the river. The average distance
for the whole small walershed was about 193 meters. All of these taps drew waler from separate sources. It was
reported that only two drinking waler sysiems has been developed in the past five years (Participalory Estimates: 1995-
7). However, the community perceived that the tap-water supply situation would change afler a DANIDA funded project
begins full operation.

Table 7. 5: Tap-Household Ratio, distance and Average Months of Use of Tap Water
Attribute Upstream | Midstream | Downstream | Gerkhu Khola
Tap-Household Ratio 1:14.1 1:19.2 1:10.2 1:145
Average Distance (pedometer reading) meters 13 276 190 193
Average Months of Use 6.5 58 1.0 78

(Participalory Estimales: 1995-7)

7.332 Imigation Sources

ltis described in Chapler 6 that agricultre is the economic mainsiay in the small walershed. Despile this, the
area did not have any formally inkialed imigalion facilies. However, farmers used a number of locally evoived
tachnologies 10 deal with the iigalion needs. As these techniques reflact on the farmers’ response b uncertain and
variable waler resource condiions, they are deecribed in a latier secton of this chapler. A number of feasbiity studies
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have been conducted in the area,
Tablel. §: Temporary irrigation Canals in the Area

however, none of them were
Temporary Earthen | Upstream | Midstream | Downstream | Total
implementable. As table 7.6 suggests, Structures

there are a few lemporary imigallon |ty b Constructed | 2 3 1 6
structures bulk, managed, and operated Calloctively Construcied 5 2 7 "
individually or through a group. by 2-5 households

1.3.4 Water Demand Structure | Collectively Constructed 1 2 3 5
The waler demand stuchre in | bY 2 6 households
a gven aea can be caculaled by (Participatory Estimates: 1995-7, Field Survey: 1995-7)
adding up the area's collective demand for irrigation, drinking waler, dleaniiness, sanitation and others (Biswas: 1994).
The total imigation demand in the area is estimated at 3 cm per heclare per day during April - July (Late Paddy
Season), 2 cm per hectare per day during October - December (Wheat Season), and 2 cm per hectare per day during
February - March (Early Paddy Season) (UDA: 1988, Luna Consultancy: 1990). The discussion with the vilagers,
however, provided a sense that the imigation requirement varies in the area, and i normally depends on the local
farmers’ preference on the kind of crops fo be planded. A rough estimation provided a range of requirement between 4
to 5.5 cm per hectare per day during lale Paddy Season, and 3 cm during Early Paddy and Wheat Seasons.

It was possible, however, 1o more accuralely estimate the waler requirement for household purposes. The
average waler use by the houssholds is siighty below 450 Ippd (Figure 7.1). This calculales to a per capita figure of 65
ippd. This igure is 25 Ners higher than the WHO (1984) recommendation of 40 lppd and may be used as a basis fo
implement fure projects in the middle Himalaya. it was also reporied that 53 percent of the total waler is brought home
and the rest is used at the source.

Out of the total quantity, 28 percent of the tolal waler is used for drinking and household chores. Similarly,
about 22, 24 and 26 percent is used respectively for laundry, bathing, cleaniiness, and livestock raising. Reportedly, out
of the tolal quantity brought home, as much as 60 percent is used for livestock purposes and the remaining amoun for
drinking and chores. Thus, & is essential 1o realze that the freshwaler need for Ivestock raising is a mare important
issue fo the commundy than the demand for drinking waler. The importance given 1o the freshwaler need of ivesiock
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could be atiributed 1o the fact that it contribules as much as 37 percent 1o the annual household income (Participatory
Estimales; 1985-7).
Fig. 7.1: Proportion of Water Quantity Used at Home and at Source, and Quantity Used by Activity

Waler Requirement 442.8 litersidayihh

(Participatory Estimates: 1995-7)

7.3.4.1 Present Use of the sources

Contrary 1o the reports provided by the District Offices, out of the 37 sources, 26 were currently in productive
uses (Table 7.2). The only unused source was located on a private property at Gerkhu Tar Di. The area is fenced and
not accessile 1o the people. As Table 7.2 suggests, at present the sources are being used for drinking, ivestock
rearing, and irigation or in combination (columns on present and future use). This abservation gves a sense on the
problems relaed fo the formal database in the district. X also suggests that ltfle opportunily is now remaining for supply-
side management in the area.
7.342 Use of Water and income Structure

The findings revealed that there exists a posive comelation between the income of households and the
quantity of water used. As Table 7.7 presents, the quaniity of waler use fluckuated by as much as 300 percent for the
household with more than NRs. 75,000 of annual income compared fo those with less han or equal o NRs. 25,000.
Interestingly, the relationship doee not change if the figure is extrapolaled o reflect per capita income vis-a-vis quanlity
of water. Simiarly, the average distance between the tap-stand is aiso coneiderably shorter for the peopie with a higher
income (mostly Large Farmers) compared 1o those with lower incomes. in flre studies, accessibilly b tap-waler, and
quantily of walsr used may be adopled as a viable and mare accurale indicator 1o classily households inlo different
strata.
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Table 7.7:Relstionship between Quantity of Water and income (NRs.)

Housahold Income (Per Annum)

Attributes <25,000 | 25-35,000 | 3550,000 | 50-75000 | 75,000
Total quantity of water used (L/h./day) 263 319 461 565 734
Raiio between Brought home: Used atsource | 1:1.2 |  1:1.1 1.09 109 107
Average distance from the tap-stand (meters)”| 261 235 180 165 113

* The figures are for the dry season. In the rainy season springs emerge in many parts of the area and
substunSally decrease the distance. (Participatory Estimates: 1995-7)
7.34.3 issues Related to Water Quality

The incidence of water-bome disease in human beings and animals was taken as a proxy indicalor to
delermine the waler quality problems in the area. As Figure 7.2 indicales, morbidity due fo waler-borne diseases was
very high in the area. On an average, every household suffered from 2.7 episodes of diarthea, 1.32 episodes of
dysentery, 0.48 episodes of worms and 0.64 episodes of typhoid cases per year. The distribution of occurrence of the
diseases was uniform across the river reaches. Out of these figures, S0 percent of the cases were reporied fo be
serious in nature and the remaining were minor illnesses. However, in a country where the annual water bome
morbidity is only four in every 100 peaple (WHO: 19684), the finding at the small watershed must be regarded as

significantly higher than the national average.
Fig 7.2: Average Number of Episodes of Water Borne Dissases by type (per HH) and incidence by Sex

4%

3%

5%

15%
10% 1
5% -

Worm Dysenty  Dienthes
| OMan SWomen |

Typhoid

[EWorm BODycentry QDiarhes B Typhod|

12 months (1995 June -1996 May) (Participatory Estimates: 1995-7)
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Figure 7.2 also indicales that the incidence of diarrhea and typhoid are higher among the women. In contrast,
the incidence of worm and dysentery are higher among men (Participalory Estimales: 1995-7). It is not that peaple in
the small watershed are unaware about the situation. They are very aware. This issue was one of the most discussed
topics in the group meetings. The people are aware of the need for boiing of waler, but they flally reject it based on the
assertion that the cost of fuel could be even higher than that required for medical treatment. Simiarly, at times when
they are working on their flelds, it is not practicable to camy waler fom home. They bluntly put that they would rather
carry more agricufural implements and tools than waer.

Table 7.8: The Reasons for Wage Loss in the Arsa (1st order only)

Upstream | Midstream | Downstream | Small watershed

Water Relaled lliness 378 30.0 343 34.03
Job is not permanent 33 3.0 286 323
Economic activily in the area 178 5.0 28 21.87
Other llinesses 114 100 143 11.8
Total 100 100 100 100

Average Days of Wage Loss and Corresponding Values

Upstream | Midstream | Downstream | Small watershed

Average Days 1 17 9 12.33
Economically Active Members/hh 4.16 5.24 521 487
Average Wage Rate per person (NRs./day) 90 100 120 103.33
Total loss to the family income (NRs.) 41184 8908 5659.2 6228.53
E’ercentage of total household income 23 3%.2 174 253

(Participatory Estimates: 1985-7)

The problem of waler qually was also analyzed based on reasons given by the vilagers for wage loss (Table
7.8). 1t is evident that waler-related liness is a major factor for wage-loss in the area. Waler-relaled iiness resulied in a
loss of a much as 36 percent of the total household income. The average days of wage-loss due I waler-relaled
finess was more than 12 during the period of June 1995 to May 1996. Based on this figure, the annual lotal wage-loss
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for the eniire walershed calculates 10 NRs. 16.5 milion. Consequently, the per capila loss of income due o waler-
related ilinesses approaches NRs. 975 (Participatory Estimales: 1995-7).

It is evident from Table 7.9 that because of these diseases, more than 82 percent of the houssholds had o
forego some income for atlending the sick members in the famiy. On an average, the opportunity cost fo each family
was about 4 days of job loss of the attendant. In addition, the average medical expense of the sampled houssholds was
more NRs. 1000. ¥ the opportunily cost of the atlendant and medicines are added o the figure comesponding o the per
capita loss, the tolal per capita loss due fo waler-borme disease approached more than NRs. 1200 (~ US $20 or 10
percent of the national per capila income estimals).

Table 7.9: Consequence of Family Member Suffering from Water Related llinesses
Upstream | Midstream | Downstream |Small watershed
Added responsibility 91.1 80 YA 82.73
Average days of Wage loss of attendant (days) 5 3 3 367
Value of Wage Loss (NRs.) 450 300 360 370
Medical Expenses (NRs.) 980 1370 764 1038
lPemenlage of total Household Income 387 55 23 389

(Participatory Estimates: 1985-7)

The finding of this thesis contradicts the research conducted by Auffrey (1994) in The Philippines and Malawi.
Unike Auffrey’s conclusions, this study found no relationship between waler-relaled morbidity and the women's
educaiion or tolal housshold income. It, however, is in conformity o Feecham's work (1978). Lke Feecham's
conclusions, this thesis found that walar akone is not responsible for waler-bome disease morbidty. Evidently, if this
were not the case, the total number of disease incidences would have been similar in all three river reaches.
Consequenty, hygiene s not aflecied by avalability of waler o, for that matier, by the proximily of a household 1o a
waler source. Justifiably, the avaiability of clean waler reduces the total number of days in ilness. Waler-related
iinesses also depend on the mabillty of the vilagers. The number of waler-bome diseases was reporied 10 be higher
by almost three folds among those who frequently raveled in and out of the walershed.

The livestock sector equaly suffers from the waler quality problem in the area. During the fiscal year of
1995/, about 82 percent of the morbidity in Ivesiock reculted from waler-relaled problems in the area. The District
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Velerinary Office’s out-palient register recorded 51 percent of the tolal animals from Gerkhu area suffering from
tapeworm, 14 percent from sever diarthea, 11 percent from Ascaries, and 6 percent from iver-fluke (DVH: 1996). The
District Velerinary Officer opined that minor cases of diathea are locally frealed. The otal number of deaths recorded
during this period was 14 for the antire walershed. The tolal loss due to ivestock morbidity was assessed at the group
meeting; and the average loss was appraised at NRs. 620 for per household per annum. However, this figure,
according 1o the District Velerinary office, is significantly lower than the redl loss (Field Survey: 1985-7).

1.3.44 Problems Encountered by Farmers

On an averags, imigaton i ['role 7 10: Problems Encountsred by Farmers in Agriculture

available in the area for about 5 months in a Problem Percentage Rank

year. The siandard deviation for the duration  [Shortage of Irigation Water I

of imigation avallabity is 387 morihs. The  |Shortage of Inputs n Time of Need I

Cash or credit shortage [l

farmers used more than one source. The ) ) -
Marketing, cooperatives facility etc. v

S |88 |8 |8

shorlage of waler is also felt in e | ..y o practical know-how and v
agricuiture sector. Table 7.10 indicates that  |extension support

In Multi Participatory Estimates: 1995-7
he mod | t it roa (In Multiple response) Participalory Estimates

immediate atiention in the agricuttural secior is the shortage of imigation waler.
13.5 Water Balance

It has been described earfier that the total supply or the physical availabiity of waler in the area is well above
the total water demand. However, the quality of waler in all available source and difficully relaled 1o the exploitation
provide a complelsly different scenario, This aspect was also put through a rigorous and ileralive paricipalory analysis.
The stone-and-stick method was used 1o analyze this aspect (Box: 7.5).

Box 7.5: Stone and Stick Method

This is a very commonly used method in participatory ressarch. Normally, locally available stones and twigs are
used to quantify or elaborate a variable or an issue. Care must be taken to select stones, pebbles, and sticks of
uniform sizes. The value of each pebble, stone, or stick must be agreed before initiating the assessment. This
method can also be used for comparative judgment, and 0 determine relative importance. (Ashe, J. (1979)
Assessing Rural Needs: A manual for Practitioners, VITA, M. Rainier, USA; Caruthers, . and Chambers, R. eds.
(1981) Special Issue on Rapid Rural Appraisal. Agricultural Administration, 8 -6.)
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The participalory analysis of the waler balance was approached from two angles. First, the situations in the
maiwmwnmwunmmbaedmhhdexvandm&aswo(ﬁgls).The
response received indicales that the farmers were unabie 1o predict the demand for waler beyond the year 2000 AD.
They perceived that by the year 2000, an addifonal quantity of waler equivalent 1o about 180 index value would be
needed 1o compensale for the increased demand (Participalory Estimales: 1995-7). Since vilagers were not able o
MHMMNMMMMUMWWNWMW.M
analysis was nol sucoessful lo delermine the changes in the irrigation demand.

Figure 7.3: Demand, Supply and Balance of Water: Gerkhu Khola
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Index: 1955 = 100 (Participatory Estimates: 1995-7)

Simiarly, the vilagers were asked 1 prepare an annual demand-supply-balance structure for the area.
Fwe?.«tpfemntslreamnayofﬁsexemisa.Evidmwmmdana\drema'mgoonsta’\tMOO(adiustedba
constant drinking water demand of 65 Ippd and imigaion water demand of 5.5 cm per day), the supply structre
fuchualed by as much as 600 index points. The vilagers’ analysis maiches with the monsoon and ofher seasonal
hydrological characteristics of he area. Except for the monihs June © Oclober, for the rest, the waler balance was
reporied 10 be negalive (Parficipalory Estimates: 1995-7). However, the analysis could not graep the extreme
hydrological events. This provides a sense that the communily deals with the hydrological dynamics by considering the
nomal precipitaion in mind. Thus, walershed community appeared o ive in a constant fear loward the hydrological
mmmammmwmwwwummwwua
natural expression of disaster preparedness.
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Figure 7.4: Seasonal Demand, Supply and Balance of Water: Gerkhu Khola
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Index: 40 It./day = 100 (Participatory Estimates: 1995-7)
7.4  Analyses of the Actions Related to the Principles

The analyses presented in this section elaborate some of the demand- and supply-side observations hose
methMWMmW(SWRM) (ICWE: 1992).

74.1 Actions Related to Principle |
Fresh Water is a finite and vuinerable resource, essential fo sustain life, development, and the

environment (ICWE: 1992)

7.4.1.1 Awareness of Water Resource Set-up

One of the remarkable findings of this research is the ability of the people of the small walershed 1o identif,
assess, and do preliminary analyses of the tentative feasibiily or exploitability of the waler sources. The participant
analysis revealed that the people oflen visit the sources and discuss among temseives the possbilty of exploitation.
This action was properly demonsirated in people’s ability 1o identfy the 27 sources in the area (Table 7.2). The survey
dala indicated that more than #vee-quarters of the respondents knew where the waler sources are localed in the
walershed. More than two-third were knowledgeable about the tentative discharge of water and could el the discharge
of the sources aimost accuralely in their local measuree. Simiarly, about 69 percent were able 1o tell about the
possibiity of exploitalion of waler sources, which included the obeervation on the types of slope alignment requirements
Similarly, 54 percent could tell the tentalive fluctuation in supply (Table: 7.11).
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The
o Table 7.11 : Respondents Knowledgeable about the Water Sources (%)

' Upstream | Midstream | Downstream Small
from the communily o watershed
botler acsess ther [Aware about the Localion 88.9 90.0 57.1 78.7

o e [Awareabout he waler yiekd 756 750 514 673

, Aware of the expioitability and| 822 750 486 68.6
finiteness of waler. As |siope alignment
Table 7.12 indicass, [A\vae of the fuclialon a 556 575 486 539
more than 92 percent of LSU°

(Participatory Estimates: 1995-7)
the people had noticed

that the lotal physical availability of waler is declining in the area. Similarly, about 86 percent could describe the water
retention capability of the soi; 65 percent feit that the downhil run-off is increasing; and 61 percent feit that the
discharge of some springs and sowrces as decreasing or drying out complelely.

Table 7.12: Common Responses that Support the Sense of Finiteness of Water
Common Response Upstream | Midstream | Downstream | Small watershed
Water availability has declined 933 9% 88.6 923
Water Retention capacity of soil has declined 86.7 925 A 85.43
The run-off has increased AR/ 87.5 KT 65.23
Springs and water sources have dried. 60 725 514 613
Quality of water has declined 95.6 975 88.6 939
Water quality determines the available quantity 55.6 70.0 U3 53.3

(Participatory Estimales: 1995-7)

There were two major responses, which supported the vilagers' awareness regarding the interrelationship
between water quanity and qualily. In this token, 94 percent of the respondents had observed the decining quality of
avaiable waler and about 53 percent could describe the relalionship between the quality of water with the avaiable
quantly.

7442 Coping with the Normal Stress

It is discussed in an earfler section that the vilagers did not have a mechanism 1o deal with extreme

hydrological events; however, they had a sirong senee of preparedness for normal stress. Upon asked, how the
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communily dealt with hydrological extremes, the vilagers could not provide any definiie answer. Given the physical
setup of the landscape, and the normal monsoon cydle, minor landsiides, inundation of the lowland area and waler-
related degradalion were common in the area. Although these incidences led fo exiensive damage, the communiy
regarded them as ‘normal” events (Field Survey: 1995-7). However, such degradation have been inlerpreled as
*axtremes’ by many researchers in the past (Ekhoim: 1978, Bhatta: 1981, Agarwal: 1962, Bruinzeel and Bremmer:
1989, Alfrod: 1992). The communily regarded these stresses? as part of the normal hydrological activity to which it felt
comforiably adapled. Conversely, the communily responses during the times of “extreme” stresses are different and
applled on an ‘as # comes” basis.

It was revealed through the analyses that both drinking waler and iigation were considered as the major
problems in the area. The community had adopied a number of activities 1o adjust o such stress. The farmers adopted
these practices singly or in combinations; and the adoption did not follow a fixed order or patiem. The findings related to
these practices were comparable in adjacent smal walershed areas. Smadja’s research in the Same area, and
APROSC's study in Chaugadha, both in Nuwakot District, indicated a similar response of people toward the
hydrological variability (Smadja: 1994, APROSC: 1994).

Selection of Drought Resistance Va

Through years of selection, a majority of the farmers used drought resistant cultivars. Especially, the farmers
used local varieties of maize, soybean, and mustard as winter-season crops. The irrigation requirements of these
varieties were reporied lo be about 10 - 45 percent lower than the normal varieties of the same crops. The trade-off
between the yield loss due o the selection of these cullvars and the danger of folal crop failure is well perceived by the
vilagers (Participalory Estimales: 1995-7). The District Agricuiture Office reporied that the Nalional Agricultural
Research Councll (NARC) is currently conducting an outreach-research 1o justify the farmers’ action through scientific
studies (Field Survey: 1935-7). However, none of the farmers daimed to have ever been visited by the scientists from
NARC (Participatory Esiimales: 19985-7).

Soil Moisture Management

Soil moisture management to reduce irTigation requirements was another common pracice adopled by the

farmers. This was normally practiced by leaving the land fallow, adopling 2ero-illage-iike practices, crop rolation and

» Here the nomal stress is defined as the conditions of average water shortage, landsiides ensuing from normal
monsoon rain, and excessive waler availability during the peak monsoon precipitation.
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optimizing the moisture content through various crop-husbandry methods, including less surface weeding, cultivation of
green manure crop, ekc. Similarly, some farmers also practiced muiching 1o relain the soil moisture. However, this
practice was common only on the seedbeds.

Box 7.6: it is for the Mouse!

During June of 1996, Mr. Tuka Nath Pokharel, a resident of Bitalab, Gerkhu 5, his son and wife spent days to
remove all the grass and vegetation cover of the X surface (see figure) of the terrace. Upon watching this action,
the researcher, as anybody eise, thought that the removal of vegetation cover would increase the runoff and the
chances of soil erosion as well as decrease the water retention capability. Upon being asked, Mr. Pokharel replied
that if the grass and other soil cover was left, the mouse and other wild animals would burrow holes on the surface
of Y through X. As it would not be spotted with the soil cover, it could increase the chance of bigger slides. Thus,
the vegetation cover actually increased the chances of erasion. This also provided an opportunity to spot all the
weak points, animal burrows, and cracks, elc. on X surface and helped to keep a sharper focus on such weak
points. Without cover, the field would appeal less to the domesticated kivestock for grazing and reduce the chances
of pre-monsoon trampling. Similarly, the reduced cover would lead to less weeds and reduced the requirement for
weeding, and when the removed weeds would decompose on Y surface, it would increase organic matter content
in the soil (Participatory Analysis: 1997). However, the slope of Mr. Pokhrel's field, except for those closer to the
foothills, reached up to 32° for <1 and 59° for <2. There may be some unknown benefils to maintaining the
outward sloping terrace, because the angles measure aimost equal in all parts of the small watershed (Field
Survey: 1995-7).

Terrace Shape according 1o Theoretical Stability (Green's Hypothesis on Slope Stability)

General Slope <1 <29% Lowwallsiope <2 < 1times 2, Y

X
LowwalHeghtH > 15, Teracowdhl > Himes 15 /7 N\ ¥ IH
(cf. Smadia: 1984:26)

Siphoning Water From the Hydropower Project Channel
m12mhmmmmmwmmbmmmmmmm

Trishuii River to the hydropower plant in Trishul Bazaar. Athough it is llegal 1o draw waler by using any pumping
devices, these farmers have devised a unique way of irrigaion. They irrigated the land below the channel by siphoning.
Itis very noleworthy that such practices, although very unsustainable by modem definitions, increased the productivity
by as much as 30-50 percent.

Adjustments in the Planting Time
The olher unique method adopled by the people in the small walershed was the shifling of the planting or
transpiantalion ime 1o coincide with the rainfall. it was obeerved that the farmers wal for as much as two monfhs o sow
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maize or transplant rice (Participatory Estimales: 1995-7). The shifting of the pianiing dates oflen led to a loss of yield by
as much as 30 percent, however, the lotal saving of the farmers in farms of the seed and fertilzer or fotal crop faitres
compensaiad the loss. The lower yield reported in the area, 1o some extent, could be attributed o similar adjustments.
Utilization of ing s Ditch the Sou

It is described in an earfier section that to most of the households, the waler available in the tap was not
anough for the entire year. Because of this, the farmers would identify altemate waler sources 1 be exploiled during
the ime of such stress. Normally, they selecled the seepage in the spring and collectively dug a ditch of about 2 feet in
radius around it. This would increase the tolal waler storage area around the seepage. The villagers did the same thing
for small wells (Participatory Analysis: 1995-7).
Collection and Use of Rainwats: in Earthen Pond

The vilagers aiso collected rainwaler in earthen ponds dug in their back yard and used it for vegetable
cultivation. The size of such ponds varied from 3 10 10 cubic meters. However, these ponds rarely hold enough waler to
be used for any other purposes. Some farmers use the manure pit fo collect rainwaler, which oflen create health
problems to small chidren and other members in the community. The collecled waler was nearly enough for the
kitchen garden of a size of 15 square meters (Participalory Estimates: 1995-7).
Construction of Tem Hea

It is described earfier that farmers constructed imigation structures 1o imigale their fields on either banks of
Gerkhu Khola. To divert the waler 1o their flelds, farmers developed temporary headwork, imigation canals, and
diversion structures. These structures seidom lasted the peak monsoon flow; however, such structures provided
insurance 1o the farmers until the monsoon armived. This was one of the reasons why the farmers having cultivable land
in the lowland areas seldom complained about the problems of irmigation. However, during the winter season, frequent
disputes emerged for the sharing of waler.
Wasts Water For Vegetables

The majorily of the respondents had a unique method of increasing the eficiency of total waler brought home.
Al the waler used for the household chores would be allowed 1o flow through a small rench either to e kilchen garden
or 1o the earthen pond described earfier.
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Water Retention Rid

In order 1o check the loss of waler from paddy-fields and its controlled flow from one parcel of the fieid
another, farmers prepared ridges (approximately 30 cm 1o 45 cm high) on the edges of the field. Whie ridges reduced
the velocity of downhil runoff by as much as 50 percent, they also helped in retaining waler for paddy cultivation. This
praciice was quite common, because it helped retain waler for a number of days. Furthermore, it helped in application
of fertiizer, and improved the nutrient uplake.
T4.2 Actions Related to Principle Il

Water development and management should be based on a participatory approach, involving
users, planners and policy-makers at all levels

7421 Knowledge About the Present Initiatives
One of the primay

Table 7.13: Percentage of Population Aware About Current Initiatives

concemns of capacty assessment

. Upstreaml Midstream | Downstream |Small watershed
wastofind out e people had any [ - ment Iniiaion| 133 | 200 U3 25
knowedge  about  programs fncoyginiations | 178 | 114 (& 354
currenty being implemented in the (Communily Initision | 844 | 825 4 79.4

area. As the andysis indicales, 22 (10PN Estimales: 1995-7)

percent of the paopie were aware of the govemment's iniiatives. About one-third had heard about NGOs operation in
the area (Table 7.13). Similarly, 80 percent of the people were aware of the local initiatives for WRM in the area. This
observation provides a sense that in a small watershed fike Gerkhu Khola, an informal way of innovation diffusion often
works betier than a structured approach. Simiarly, it provided a sense that such linkages could aiso be effectively used
in disseminating any new extemal infervention in the area.

7422 Collective Works

One of the major findings of this thesis was on the vilagers’ way of comrmunicalion, idea sharing, diffusion of
ideas, and responsibiily sharing. The research ied 1o evaluale the vilagers' performance in the collective works.
During the research period, about 83 peroent o the respondents participaled in meekings, 37 percent contributed ideas,
50 peroent contibuted labor, and 33 percent conribuled cash o kind for the collacive works. Conssquenty, the total
value of such conribuions during 1995 June 10 1996 May was NRs. 1140 per housshold (Table 7.14). This is a very
high amount, i the average per capia contribulion in wallr resource projects af the nafonal level is taken inb
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consideraion (IMI: 1997) (see Chapler 4). This figure was inialy regarded as less credible, because there were not
many visile projects that could vaiidale the value of their contributions (Participalory Estimales: 1995-7). However, the
participalory observation revealed thal the fammers did spend more than 15 days in maintaining the iigation canals and
contributed a minor amount of money 1o buy some cement and olher fixtures 1o fix the reservoir. I the opportunily cost
of labor is taken info considerafon, this amount comfortably justifes the farmers’ claim. This finding indicaled that the
small walershed offered itself as a good ground 1 implement projects requiring labor conlribution. However, except
from a limiked number of individuals belonging ko higher sirala, people should nol be expeciad 1o contribule in monelary
torms.

Table 7. 14: Percentage of Population Who Spent Time in WRM
Upstream | Midstream | Downstream | Small watershed
[Participated in Meetings 933 | 875 97.1 926
[Contributed Ideas 22 | s 51.4 370
[Contributed fabor 122 125 109 1.9
Contributed Cashkind 44 | 325 29 333
Value of labor cashviind Contribution/ hh NRs. 970 1100 1350 1140

Response for the thesis period (1995-96) (Participatory Estimates: 1995-7)

7423 Knowledge of Existing Planning Structure and Budgeting Process

One of the fundamental concems and meanings of WRM is o bring the planning process closer o the people
and make it more transparent as well as participalory. As a proxy indicalor 10 this fact, the analyses revealed that only
29 percent of people were aware about the planning process and 21 percent actually participated in the planning
process (Table 7.15). It must be noled, however, that the district offices are responsible to prepare plan for entire
district, of which Gerkhu Khola is only a small part. Yet, with the new projects being implemented in the area, the figures
appear as inconsisient.

A similar issue is the participalion of the people in the budget preparaion process. The survey dala indicates
that only 22 percent of the respondents were aware of the budget siruciure and only about eight percent had received
an opporiunity i participale in this process. Upon being asked f those who participaled were given an opportunity or
were encouraged 10 contribule, all answers were negalive. Most of them were either not allowed speaking in such
meetings, or were 100 much influenced by the presence of the officers among them.
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Table 7. 15: Percentage of Population Aware and Participatad in the Planning and Budgeting Process
Planning Process Upstream Midstream Downstream Small watershed
Aware 22 215 KA 289
[Participated 22 125 286 211
Budgeting Process Upstream Midstream Downstream Small watershed
Aware 8.9 200 kIR 2
lPartidpaled 22 25 20 8.23
(Participatory Estimates: 1995-7)

7.4.24 Awareness of the Water Rights

Table 7.16: Percentage Response Regarding Awareness of the Water Rights and Legal Provisions
Upstream | Midstream |Downstream  Small

watershed

There exists a legal provision 8.9 15 17.1 112
Fundamental right provisioned in the new constitution 44 15.0 229 14.1

Awarsness About the Legal Provisions

Muluki Ain 64.4 725 74 69.43
Waler Resouroe Act 44 0 114 527
'Nater Resource Regulation a4 0 11.4 5.27
Imigation Policy 86 0 17.4 8.57
Docentraiization Act 400 450 629 493
Solid Waste Management Act 0 0 29 097

(Participatory Estimates: 1995-7)

Athough not fully, but only 11 percent of the total respondents knew about the legal provisions of WRM. In the
same token, 14 percent knew that the new Constiuon of Nepal, 1990 has safequarded Nepali ciizens’ right 10 use
nabural resources, including waler (Table: 7.16). The awareness of theee provisions was minimum for the respondents
in the upstream, and highest for the respondents in the downs¥ream areas. This discrepancy could be atiibuted o the
proximily of the downskream people 1 the distrct headquarters. The researcher asked if the vilagers had a diflerent
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sense of water right. The answer received in this regard was very encouraging. Reportedly, people think that they are
maintaining their waler rights by participating in the communiy efforts to manage waler, in consirucion, rehabilitation,
and mainlenance of drinking waler projects and imigation sysiems.
7425 Awarsness of the Legal Responsibilities

The research also assessed people’s knowledge toward various waler resources acts and laws. Muluki Ain
appeared as the most popular legal document in waler resources. About 70 percent of the respondents were aware of
this civil code of conduct The Decentralization Act was also popular among the people in the area. Other acts, which
are recent, come with standard codes, and bestow their alegiance 1o the people (Khadka: 1997) were least known fo
the people. Water right was differently defined in the communily and was regarded more as a ferritorial than legal night

Box 7.7: Ple chart Method»

The Pie Chart method is a very easy to administer and is a commonly used tool in PRA. The method is commonly
used to determine relative importance. A pie is drawn on a sheet and diametrically divided into four, eight or 16
segments. The respondents are then asked to color or paste paper cut-outs over the divided segments to express
comparative importance or familiarity of one variable to the other. By nature of its administration, it allows ample

opportuni discussions and revisions.
ﬁu (Ashe, J (1979) Assessing Rural Needs: A manual for Practitioners,
of importance  \/|TA, Mt. Rainier, USA. Carruthers, |. and Chambers, R. eds. (1981)

\J Special Issue on Rapid Rural Appraisal. Agricultural Administration,
86)

An inleresting observation could be made at this point. If the present mode of waler utiization the area were 1o
be examined vis-a-vis the legal provisions in the counkry, all collective utiizaion and almost two-thirds of the individual
utiization would become llegal. It is because the WRA and WRR assert that waler can not be uiized unless the users
oblain a legal use-right from the DWRC or have it legally ¥ansferred from someone, who holds a right o use the water
(Chapler 4).

14.3 Actions Related to Principie lil
Women play a ceniral part in the provision, management, and safeguarding of weter (ICWE:
1992)

» A similar approach was used 1o collect pair-wise comparison dala for preference analysis.
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7.43.1 Responsibility for Water Collection

It is evident from table 7.17 that [ Table 7.17: Responsibility of Water Collection (Percentage)
the responsiity for waler collecion lied Upstream | Midstream | Downstream [Smail walershed
aimost entirely on women. The pie method  |women 80 85 87 84
was used o delermine the level of [\, 12 7 5 8
responsibiity bome by men, women, and [~y en 8 8 8 8
chiidren, Evidently, more than 80 percentof  (Participatory Estimates: 1995-7)
waler collection tasks were the burden of

women. The men and children each conlributed about eight percent toward the collection responsibility. The figures,
however, were often disputed, as men took it as an insult during the group discussions. During participalory analysis it
was observed that women begin their day as early as 3:15 am. and end as late as 11:30 p.m. Inferestingly, women's
first and the last tasks of the day were waler- relaled.

7.432 Time Spent by Women in Collecting Water

Itis indicative from Table 7.18 that women spent as much as 9 hours every day to feich waler. The average
time spent for every frip was 25 minutes. The time includes to and from journey o the waler source. Women made
between 19-30 trips 1o the source everyday (standard deviation 17.4 for the entire data set). The opportunity cost for
every woman on ime spent in waler collection and management was as high as NRs. 89 per day. Thus, one of the
major faclors that defermined the fype of source o be ulilized depend on women’s wilingness (o travel and tolal
amount of ime they want fo save by using a particular source. Consequently, this information served as the basis fo
defermine the source(s) for improvement

Table 7.18: Average Time Spent by Women in Water Collection (Per day)

Upstream | Midsteam | Downstream | Small watershed
Number of trip to and from the taphh 2 18 2 2
Average time spent per trip (minutes)hh 2 2 19 2
Total Time Spent (Hour)hh 8.3 90 6.3 9.05
[Equivlent Value in Wage NRs. 83 1000 844 89.23

(Participatory Estimates: 1995-7)
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7.4.3.3 Appreciation on the Time Spent by Women
The majority of the peopie

Table 7. 19: Appreciation to Women's Work

N te smal wakrshed dd not |upstream| Midstream [Downstream| Small watershed
appreciale the amount of work done  [.cia) Responsibiity] 800 |  75.0 850 80.0
by the women in WRM. It is generaly No Comment 100 | 150 10.0 1.7
believed that the WRM efforts made L\ppreeiate 10.0 10.0 5.0 8.3

by & inogra 1 the (Participatory Estimates: 1995-7) Figures are percentage

role that they ought to play. The respondents felt hat the work that women put in collecting and managing waler are
their social responsibility. Only about 8 percent of the people appreciated the work done by women. About 12 percent
respondents wished not to cormment on this subject.
7.4.34 Women' Participation in WRM

Itwas very unfortunale to note that not only the community but the external efforts aiso ignored women during
planning, training and management exercises. As the survey dala indicated, none of the sampled women had ever
participated in such activities. This necessitated a tolal enumeration 10 find out the difference between the opportunity
provided fo men and women in the area. Only one woman received an opportunily 1o participale in the training
programs organized outside of the small walershed, whereas about 13 women were trained on different aspects of
waler/agricutturalfforest management. Five women, including one from among the sample, had participaled in the

planning exercises. However, women had yet 10 receive any opportunities to atlend management commitiee meetings.
Table 7. 20: Comparative Participation in Water Related Planning and Management Activities*

Upstream Midstream Downstream | Small walershed
During 1996 April - 1997 August Women | Men | Women | Men |Women| Men | Women | Men
Training outside the watershed 0 7 0 6 1 9 1 2
Training inside the watershed 2 13 4 19 7 5 13 57
Attendance in planning exercises 1 3 2 4 2 7 5 14
Management commitiee meetings 0 1 0 1 0 3 0 5

(Participatory Estimates: 1995-7) *Total Enumeration in number
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in confrast, 22 men received Faining on various aspects that were conducted outside the walershed area.
Simiarly, 57 men were ¥ained within the walershed area, 14 were given opportunity 1o paricipale in the planning

isoe. and a few paricioated in the WRM dedisk Table 7.21: Comparison between two Drinking water
Projects in the Area
making exercise. Although a distinct relationship could
not be drawn, the WRM in appeared A Wanaged | Managed
awn, abiity in men by Women | by Men
refined than that of the women.
comparalvely more rened than Location Gerkhu 3 | Gerkhu 3
To understand the above asserion, wo Radius of the pipe 15cm 15cm
drinking waler systems, one managed entirely by men IEstainshedYeat 1996 1986
and the other by women group, were compared (Table |General condition Fair Fair
7.21). As the table indicales, although the system |anitation Condition around the |  Fair Fair
managed by women was fairly new, its physical and |tap-stand
managerial conditions were comparatively weaker |Condition of the source Degraded Fair
than that managed by men. Especialy, the |Sanitation around the source Unsanitary Fair

conveyance efficiency and the sanitary condition were INumberoﬂeakage 2 5

significantly betier in the project managed by men than ,CmvaymEfﬁeiency 67 % 72%
in that managed by women (Fiekd Survey: 1985-97).  [No of disputes in the last 12 9 5

months
The sucoess of the project managed by men

, _ [Meetings held in Last 6 months 1 2
may be attributed fo the opportunities received by men
. .. |General preference of use Not much | Fairly liked
as compared o women. However, this relalionship iked
was impossble o comoborale duing e g e o5 T)

discussions. First, none of the male respondents could

describe the content of the training programs or summarize the knowledge gained from them. Second, the comparison
of two projects could not be generalized 1o provide the picture in (olaity. As this was the first project initiated and
managed by women, many fek that the present level of achievement isefl must be reaized as salisfactory
(Paricipatory Estimales: 1995-7).
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744 Actions Related to Principle IV

Water has an economic value in all iis compeling uses and should be recognized as an economic

good (ICWE: 1992)

7.4.4.1 Understanding of Economic Value of Water

More than 90 percent of the respondents expressed that any effort made to manage waler reduces the tolal
amount of time spent in collecting waler (Section 7.4.3). The opportunity cost bome for walking long distances and
through missing days of works (Sections 7. 3 and 7.4.3) were in the knowledge of the vilagers. A tentalive estimate of
the benefits foregone provides a figure in excess of NRs. 3600 (Table 7.22). The villagers aiso knew that management
of water involves a struggle against the lopographical realiies. About 86 percent felt that such space manipulation,
expressad in tlemms of transferring waler from one place o another, is extremely expensive. The community knew and
was positive about the necessity and requirements of exiemal support 1o improve the water quality. As many as 92
percent of the people feit that there exists a need for extemnal support However, the community was not oo

enthusiastic about the need for cost sharing in WRM.

Table 7. 22: Common Responses that Supported the Sense of Economic Value of Water
During 1996 April - 1997 August Upstream | Midstream | Downstream |Small watershed
Appreciation to time saved 84.4 975 88.6 90.2
Opportunity cost of water collection (NRs.) 3275 4446 329 3616.7
Space manipulation of water is very expensive 889 875 829 86.4
{Require support to bring it to a usable form 91.1 95.0 88.6 916
Aware about the need to share the cost 66.7 85.0 65.7 62.5

(Participatory Estimates: 1995-7)

7442 Priority of Water Use

The community's knowledge on the value of waler could also be sensed through the community's
prioritizalion of use of waler. As demonsiraled in table 7.23, Ivestock received the fop priority, which, in fact, also was
the largest source of household income (about 37 percent). The cumulative ranking for the quanity required for

drinking was the lowes!, while thatfor the ivestock need was the highest.
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Table 7. 23: Priority of water use
1st order 2nd order 3 order 4% Order Cumulative ranking
Need | Quantity | Need | Quantity | Need | Quantity | Need | Quantity | Need Quantity

{Livestock 13| 60 |80 ]| 4 10 7 17 13 ] |
Drinking 107 ] 13 3 0 20 0 60 | v
Washing 0 30 14 15 80 S0 2% 25 i il
Bathing 0 25 13 K 0 a4 mn 2 v (]
Total 120 120 (120 120 |120| 120 120 120

(Participatory Estimates: 1995-7) (*Includes chores, cleaning elc.)
7.44.3 Realization of Lost Wage and Opportunity

The communily’s realization of the finiteness of waler could also be illustraled by citing the concem of people
regarding wage and opportunity loss. As demonstraled in section 7.4.1, the community was fully aware and responding
o the loss of income through unavailabiity of irrigation and clean drinking water.

7.44.4 Investment in Water Resource Development

It is demonstrated in secion 7.4.2 that the economic value of waler was well appreciated by the people in the
area. The farmers’ sense of confribution in WRM could be realized through the amount of labor and other contributions
made for the development of waler resources. Besides, there were a few personal initiatives made by the farmers. The

case of Mr. Ghimire is provided in the Box below.
Box 7.8: Mr. Nara Nath Ghimire's Effort

The small farm of Mr. Nara Nath Ghimire of Gerkhutar, Gerkhu 3, is located on the westem slope of Gerkhu VDC.
He has managed to develop a personal Kulo (canal) from Gerkhu River that brings close to 2 Ips water to his
homestead. The conveyance efficiency of his Kulo is about 60 percent. The water is securely channeled to a pond
that holds approximately 20 cubic meters of water. Mr. Ghimire's effort has been regarded as unique in the area, as
he uses the pond not only for imigation and drinking, but also to rear silver carp. It is a routine for Mr. Ghimire to
walk with a small Kuto (a rake-ike agricultural tool) twice daily along the length of the Kulo (about 500 meters)
removing small crabs that notoriously burow holes. He immediately fixes any structural problems as soon as he
notices them.

(Participalory Analysis: 1995-7)
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7.44.5 Cost of Production

Table 7.24.Cost of Cultivation and Gross Margin of Major Crope of Upstream (NRs. Per hectare)
Inputs PaddyL. | Paddy! | Wheat | Maize | Pulses | Oisesd | Potato
Seed 400 600 800 154 400| 105 5000
Manure 800| 1750 900 400 40| 600] 1650|
Fertilizer 450 1000] 1125  250{ 150] 150} 1750
Agro-chemicals - 170 20| 60| - 350| 300
Human Labor 4840, 5120 3180 3200] 1440  2800] 11200
Bullock Power 1750 1750] 1700 1960 420 1540 2040
|Agri-Machine . . 500| . ; . }
Total Variable cost 8240]  10390|  8455] 6024 2850]  5545| 22840
Total Fixed Cost 276 276 26| 276 276 276 276
Total Cost of Cultivation 8516]  10666]  8731] 6300 3126]  5821] 231116
Gross Income 12736]  12851] 9000 8690 4840] 7875 27450
Grass Margin 4220 2185 269 2390] 1714] 2054 4334
Midstream (Per hectare
Seed 2025 600 800] 200 400 100| 4900
Manure 750] 1000 900 300 300 300 1500
Fertilizer 450 1000 1100] 667 1810
Agro-chemicals 150| 200 500 600
Human Labor 4760] 4800 480 3180 1200 2600| 11600
Bullock Power 1610] 2100 1770 1360 210 700] 2800
Machine and Implements 800}
Total Variable cost 78625  9500]  10170] 5707 2110 4400 23210
Total Fixed Cost 216 276 2%6] 276 276 276| 276
Total Cost of Cultivation 81385 9776]  10446] 5983 2386 4676| 13786
Gross Income 11340 12790  9700] 7800 3250 6300 25835
Gross Margin 32015 3014 746] 2369 1140 1624 2901
Downstream (Per hectare)
Seed 2000 400] 700 100 320 50  5000|
Manure 600 700 600] 300 300 300  1000|
Fertiizer 4s0]  800]  1100] . - J 1555
Human Labor 4080 4800]  2800] 2920 1200 2400 10800
Bullock Power 1260] 1400 1630 1070 210 560 2800|
Agri-Machine 500|
Total Variable cost 6590 8100]  6830] 4890 2030 3310] 21215
Total Fixed Cost 216l 216l  216] 216 276 276 276
Total Cost of Cultivation 6866] 8376]  7106] 5166 2306 2686| 21491
Gross Income 10500] 10665 7750] 6500 3730 5754] 26374
Gross Margin 3%4] 2289 644] 1610 1700 444 5132
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The survey analyzed the cost of production and conducted gross-margin analyses as proxy indicalors of the
vilagers' sense of economic value of waler. The detalled costs of produciion of selected crops by the river reaches are
presented in Table 7.24. The fixed cost was calculated based on land tax and depreciation of tools and utilies used
within the fam. The variable cost constitules the price paid 1o buy inputs viz. feriizer, seed, manure, and agro-
chemicals. The labor cost constitutes both human and draft animals. The margins calculaled include the opportunity
cost of family labor. Itis evident that selecion of a less profitable aption in most of the cases is due to the unavaiabilty
of water, social milau, and food habits rather than the margin of the crop per se.

Interestingly, the margin of improved paddy was considerably lower than that for local paddy. This couid be
attributed o the frequent imigation demand of the improved paddy. This finding supports that the people in the smal
watarshed have a unique sense of adlusting their cropping patiern fo suit bo the water availabilty of the area. The gross
margin for wheat was found to be minimal and even negative in the midstream area. This provides the
justification for adopting a mono-cropping system by the farmers. This issue could also be corroborated by
presenting the figures for minor crops like potato, pulses, and oliseeds. Even with considerably lesser attention,
these crops provided considerably better yields and margins. However, these were not very popular among the
people because the performance of these crops depends on the availabiity of good iTigation. Seemingly, the people
base their agricultural patiem entirely around available quantity of waler.

7.5 Implications of Action Analysis

This section provides a synthesis of the foregoing discussion and consolidates the waler- related rediities in
the area.

154 The Problem Structure

The action analyses showed that there are a number of probleme and weaknesses (ant-capacity) that needs
to be properly answered in order 10 improve the WRM siluation in the area.

7.5.1.1 The Three-Pronged Problem
The problems relaled 1o waler ubiization in the area can be explained in three ways. in the small walershed,

the frst prablem of waler was relaled bo the physical reduction in the per capita avadabilly of waler. This has oocurred
due (o the changes in demand as well as supply-relaled variables. The demand-relaled pressures have increased due
1o the expansion in tolal number of setiements, changes in the population characlerislics and, 1o some exient, changes
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in the e siyle that requires mare waler. The total popuialion in the sub-basin increased by approximalely 18 percent
during the past six years and s increasing by 2.4 percent annually. During the same period the Meracy rale, which is
linked fo cleaniiness consciousnees (Auflrey: 1994), increased by aimost 16 percent and s increasing at a steady rale
(CBS: 1998). Allof hese have contibuled 1o an increased demand of waler.

Simiarly, the Langtang-Trishuli walershed area faces a great diversity in human activities that range from
migraion o transhumance. The studied area has not escaped altogether from these dynamics of socioeconomic
importance. Thess issues aiso have strong manifestations bo the regions’ hydrological and WRM reaiities. In the same
conlext, the studied area provides an income generaling opportunity to enterprising people from the high mountains to
establish especially, the tourism-relaled services. Such estabiishments have sprawled in the snout of the Gerkhu
Khola. This has caused a unique urban-rural interaction. Consequenty, the people iving in the small watershed,
although indirectly, have started 1o receive economic benefits that surpass their traditional agriculture. The motorable
road that joins the north-south corridor of central Nepal (Kathmandu - Trishuli-Syabrubesi Highway) has added an extra
momentum to this dynamism.

Landuse changes and increased human activity have equally influenced the supply-side of waler. The
degradation of some of the supply sources has sirong socioeconomic and environmental importance. In short, the
demand and supply side dynamism has reduced the fotal quantly avalable in the area. A relaled issue is the
numerous development-relaled pressures - especially those associaled with governmental programs — emerging in
the area that have distoried the people's observance of the micro-hydrological cycles. Forest concessions, quartying
ficenses, and incoherent measures for afforestation all have negative impacts on the fragile walershed sysiem. These
all result in a high rae of run-off and, consequenty, increase the seasonal disparily in tolal waker supply. The dispanty
has very itfle to do with the wider hydrological cycle and these problems are very specific o this area.

The second reason conlribuling toward the problem is the dederiorafon in the qualty of wader. The changes in
Hestyles of the people in the small walershed have led © an increased waste producion. Although vilagers have
devised strong managerial s¥ralegies, oflen some epieodic ocourrence leaves a long-erm impact on the qually of
waler. Only 14 out of the total sampled househokds had pit larine systems consrucied in their backyard. Without a
proper waste management sysiem, even unknowingly, he qually of the rech waler degrades in the area. The
shrinkage of foreet, pasureland, and increased agricullural acivilles have opened up the waler sources as the best s
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for livestock grazing. The increased incidence of animal waste and human waste around the supply sources are the
result of these aclivibes. Allhough the extent of industrializaion is very small, most of the existing faciities dump their
waste direclly in the river without reatment. The analyses of waler sources (lables 7.2 and 7.3) attest these facts.

The third problem is the effect of the quaniity reducion and quaity degradation in the use of other resources
and income generalting activiles. Due 10 these factors, not only agricultural productivity but also other economic
activities have been affecied. The degradation of walsr releases a long strand of effects on other associaled resource
systems. Itis not that the viagers are unaware of the emergence of these problems, they are! However, if the existing
socioeconomic conditions and the level of efforts are concurrently analyzed, this proves that external efforts in the form
of local capacity building measures are definitely needed.

7.5.1.2 General Weaknesses (Anti-Capacity)
The action analyses also indicated weaknesses in the area. Brief discussions of some of the weaknesses are
provided in the following bulleted st
1. Although farmers could express the importance of quality of water and perform an almost academic level of
cost-benefit analysis, they portray themselves as invincible to waler-bome diseases. They clearly believe
that the water, if is flowing, can never be impure.

2. The community explained that the lack of fuel is one of the reasons, why they do not boil water. It was later
observed that the farmers could receive a subsidy of up to NRs. 10,000 to build a toilet and biogas in their
homestead from the Agricultural Development Bank. This could eliminate two of the immediate problems
seen in the area - the human waste contamination in water and the shortage of energy. However, they feit
that cooking or even using biogas is unsanitary and against their Hindu beliefs.

3. The large farmers are closer fo the planning, budget, and administrative process. In contrast, the small
farmers and women hardly received any responsibilities. The most disturbing fact was the unwillingness of
women and small farmers 10 participale in the WRM planning process, even when opportunities were
provided. It appeared that a patron-client relationship persists and it is very deeply rooted in the community.

4. As aready described, the farmers have unanimously decided to discontinue some of the local institutions.
The recent takeover of lemporary headwork maintenance by a local NGO could be cited as an example.
This, however, could have two separate manifestations. Firstly, may be the society has advanced and the
NGO taking over of this lask is the mode of societal adaptation to changing resource environment. The
second, however, could be the influence of negative modernization.
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5. The conflicts were reported in abundance. There were 3 formal court cases, which have evolved out of
waler disputes. Gupta (1993) defined that the conflicts are sometimes the expression of the existence of
democratic rule in the community. The conflicts arising in the community could be an overt example of such
democratic exercise. Yet, the other explanation could be that the conflicts arise when there is a scarcity.
Thus, it was very difficult fo understand exactly what prompted conflicts in the studied watershed.

6. In some parts of the watershed area, farmers did not seem serious in farming. For instance, near Trishulj,
most of the landowners did farming as a secondary occupation as many of them were engaged in other
aclivilies like rade, business, or seivice. il was apparent that they were holding land for speculative
purposes. This has created an extreme sense of nonexcludability in the communily (Bruke and Heaney:
1975, Easter and Hearne 1993). The term, nonexcludability, refers to the difficulty in excluding the non-
participating (for modern systems, non-paying) individuals from taking benefits from WRM efforts. A similar
issue was observed by Odihi (1988) in Nigeria. He posited that often such circumstances lead to a condition
known as supply drought, which is unwillingness of people to exploit or manage available sources.

7. Itis apparent that the villagers have, but can not use, software systems (knowledge) because they lack
proper hardware (technology) to optimize them. Similarly, the modern water management has hardware
systems that can seldom stand-alone. A logical link of these two ‘wares” can help achieve the ultimate goal.

Seemingly, the problems at the small watershed level could go beyond the manageability of the people and
indirectly, it indicalss the need 10 develop a new hybrid management method by logical crossing of *people’s science’
and “contemporary management sciences”. Similarly, the efforts are extremely essential o inlemaiize the peoples’
action and senss of finiteness of water, users’ role and participatory framework, women's role and economic value of
waker inlo any programs planned are conceived in the area.

1.52 Solution Structure

The action analyses provided a number of sirengths or ingenuily (Capacity) existing within the community that

could be utiized 1o betler manage waler in the area.

1. Although the locally evolved institutions are started to submit themselves o the organizations, whose
operation is characterized more by external demands than internal commands, there stil exists a few that
can be utiized for better WRM. Simultaneously, local NGOs are also evolving inlo sound organizations in
the studied area. Although these local NGOs have yet o venture into WRM practices, their success in the
other seciors provides an encouraging scenario. The existing NGOs, except for one exception, are not in
any controversy, and a free, fair and democratic norm and practices are observed in their overall functions
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(Participatory Analysis: 1995-7). The revival of exising instituions and the extemally developed
organizations, however, depend above all in securing their compatibility with the people’s culture and
sociely. The people also need to realize that such activities are beneficial and must be continued. However,
considering the examples that characterize the communities sense of participatory operation (Box 7.9), it
does appear fo be an easy lask.

. Another aspect is the communily’s ability to sustain the essence of participation, despite the community
" having gone through massive modernization and changes. It was observed that the degree of participation
in the traditional institutions has remained the same, except in some cases where such inslitulions have
been abandoned.

The smallness of the watershed is beneficial in that it secures the level of interpersonal relationship.

People's perception of benefits of safe water is significantly higher and they are willing to travel longer
distances and spend time to get safe water even when unsafe water was near at hand. In quantitative
terms, on the average, people value their time at a rate slightly less than half the wage for unskilled
workers. This valuation increased with income level.

. The analysis amply demonstrated that the resource deprivation is positively correlated to resourcefulness. If
the dala are synthesized in perspective, the midstream people suffered most compared to the upstream
and the downstream reaches. The analysis indicated that the respondents from the middle reach are the
most knowledgeable about the resource set-up in the area, have contributed most in WRM, have the
highest regards to the work of women and aiso have understood the value of water. Thus, there exisis a
strong relationship between the deprivation and the relative refinement of the management responses

7.53 Dilemma of CATCH -22

CATCH -22 was conceived as an acronymic response 10 synthesize the problem and solution structures

within the area. The major issues that emerged and left unanswered are the Core of the solutiorvproblem, extreme
casos of Alienation, annexation, and arbitariness, the Threshold issue, lack of a Common platiorm, Haphazard
management planning, and the context of bi-polar distinclion (22).

7.531 Core of the Solution

There has never been any program that regarded local people as the centre of the program. (UDA: 1968).

mmw¢uammumaurwwwmcpmmhmmm
There have been a number of olher iniatives ke Rasuwa Nuwakot inlegraled Rural Development Project, which
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operaled in the area for more than 10 years (APROSC: 1984). The ADB's sector irrigation project and ILC irrigaion
rehabiiitaion project also operaled in the area for a number of years (DIO: 1997). However, people sill lack the
confidence and ofien express that the projects are for the officers and not for them. The recent efforts by DANIDA do
not alogether eecape this crilism. However, itis very recent and itis yet to be seen to what exient and how it enters
the area and takes people as part of its modus operandi.

Thus, public pariicipaion in the area has been a misnomer. Peaple hardly belleve that a constuct of planning
exists for achieving success by the people and not for them. Seemingly, this situation has emerged because the local
potentials, indigenous technology, local instibions, and local level aspiraions and needs have never been considered
in WRM processes. The vilagers' response on their participation in planning and budget processes elucidales this fact
(Section 7.3.3).

1532 Forgotten As
Alienation

FMN@DaiU%Q).hwmp(vddendonhasbemampbdbsynhdzehywbmaﬁ
solution structure. The alienation refers to the removal of the peaple's right to use waler. For example, a drinking waler
system for the Trishui Bazaar was compleied on Phalangu Khola in the same year as this study started. The pipe (12
cmin diameter) that takes the waler 1o the bazaar has been aligned along the length of Gerkhu 3. However, the people
are not allowed 1o take even a single glass of waler from the project. Consequently, the villagers allowed their chidren
to puncture a hole in the pipe or damage it It is definitely not 1o exprass their sense of vandalism but fo express anger
against the alienation. By 1997, all the pipes were put in a rench and this problem has been solved. However, even
now, if the villagers see leaks or olher damages, they do not report them 1o the authority.

Annexation

Annexalion normally reduces the importance of the ently being added to the main. Al the programs
previously implemented in the area were designed for Trishul basin or for Nuwakot District as a whole. Being closer 1o
the diskrict headquarters, the area is often regarded as a developed finge of Trishull. The stalisics are frequenly
extrapolated 1o include the area as one of the most developed part within the disrict. Consequenty, the annexation
often perpeluales the disadvantaged siluation of the area. They have yet bo receive any program of a significant nalure.
The high hopes piaced on DANIDA sponsored project is based on the same conviction.
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Box 7.9: People would do Anything for Water: Gerkhu Tar Experience

The community water lap that is located in ward no. 3 of Gerkhu VDC was initiated initially by the early settiers in
1955 AD. The project was considered important because of occasional outbreak of cholera and death among
children during the early monsoon season. The villagers had no maney or support that they could use to buy pipes
and other materials. They made requests o a number of agencies, inclu:iing the Trishuli Hydropower Project, which
was being constructed at the time, but were unsuccessful in generating any kind of support.

Some villagers came up with the idea of getting pipes through ilegal means. One of the villagers was then asked to
take a job as a security guard with the Trishuli Hydropower Project. The person who got the job insisted on taking
the night duty. After this person got welt established in his job, the villagers took their plan to the next level. Three
volunteers from every household spent two weeks to dig channel from the source to the place, where it was
tentatively agreed to install the tap-stand. They also constructed the tap-stand and a small reservoir.

Following that night, with the help of the guard, they burglarized pipes by secretly entering the project compound.
The pipes were all head-camied from the project to the village located 4 km away. Before leaving, they tied the
guard, so that his action would go unnoticed. Within 3 days about 2 km of conveyance structure was laid, without
any engineering estimation or alignment work and within 72 hours of that incidence the villagers had running water
in the communily. The structure still operates with 59 percent conveyance efficiency (Field Survey: 1995-7). Yearly,
the community contributes about 11 man-day of labor/h. for the system O&M (Participalory Analysis: 1995-7)

Arbitrariness

Abitrariness is a process of putting everything in an arbitrary mode. Here arbitrary management has been
taken as dictatorial, subject 10 the planners’ judgment, and uncertain or vagarious. As discussed earlier, this study was
the reason why many officers visiled the area for the first time. Apparenty, decisions taken for the area hitherto were
based on the judgment of the Local-level Implementers. Many such planning appeared 1o be dictalorial, as people were
not consulled during their formulalion but were asked 10 participale or generate resources. Many appeared 1 be full of
uncertainty, as nobody knew what was happening. Similarly, many plans appeared as vagarious because they were
based on whim or were appealing 1o the donor communily.

Theee “A’s tend bo limit the people’s crealivity and ability 1o work and interact with the resources.

1533 The Threshoid lssues

A relaled issus g the blind submission 10 the concept of invincibiity or the Manic resiience of Himalayan
walersheds. However, the reiilence, as this thesis has established ié neither invincible as the recent work of McDonald
(1994), Butz et al. (1996) have ¥ried 10 portray, nor is it Stanic as the work of Eckholm (1978), Postel (1980) or UNICEF

191



(1995) shows. The middie approach has 1o be agreed upon that there are certain imitalions o the WRM techniques of
the people. Simiarly, people do have a refned sense on WRM that many tend 1o ignore. Nonetheless, the DANIDA
project is also designed on the basis of Nepal Environmental Policy Action Plan (NPC: 1994), which as the review in
Chapler 2 and 4 adequalely demonsiraled, is based on the conventional spiral down theory, or Eckholmism (Guthman:
1997).

7534 Common Platform

it was observed that a common platform for waler resource planning does not exists. Planning at the district
level is logically supposed o combine the need and aspiration going from the botiom, and the policy directives from the
top. However, this has not taken place and has lead 1o the misinterpreted goals and misinterpreted roles. WRM is
observed more as a poliical agenda. Especially, the function of DWRC and implementation of the Water Resource Act,
Waler Resource Reguiaion are observed o be 100 rigid. Simiarly, the institutional development agenda is also very
poor in a number of respects.

It was observed that minor decisions are laking place in the local lea-stall, which is centrally located and is on
the way to the city. This explained the degree of informality and quickness in decision making desired by the people.
Often, the govemment approach, which requires painstaking form-fling and formal processes, is rejected by the
people in the area or is participaled in very unwilingly.

7.53.5 Haphazard Planning

Management planning was observed 1o be very haphazard and done without a solid database. As mentioned
before, there was no database in all offices with regard WRM responsibilities. The offices neither had a concrete plan
that would guide them for the management of water in the area, nor had they an established relationship with the
peopie that they could expedte for management
7.53.6 Bipolar Distinction (22)

The ofher issue is the bipolar disinclion of various decisions making variables in waler resources planning
(Box: 7.10). These not only compiicale the implementalion of programs but also distort the understanding of the
problem and soluion suciures as presented in secion 7.5.2. The most arucial is the resource perspective of waler -
whether it is the waler resource that needs 10 be managed or the waler use that needs © be managed. When the
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present planning and management sysiem cannot even properly understand the °use” scenario, asking them o
manage the waler “resource’ may be exiremely demanding, i not impossible.

Box 7. 10: Bipolar Distinction of Management of Water
Action Scenario | Scenario Il

Atomistic Organismic
Holistic Reductionist

Institution Organization

Modified afler: Friedmann: 1971, Burke and Heaney: 1975, Boulding: 1966

1.6 Conclusion

The analysis of actions related to sustainable WRM and, o some exient, awareness of i, provided the sense
of existence of a few noliceable strengihs or ingenuity among the people. The analysis enabled betler definiion of
problem strucure and belier synthesis of the soluon siruckures. Similarly, the integration of problem and solution
sucures evoived inlo the CATCH - 22 and preseniad the need for atiludinal and preference analyses.
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CHAPTER EIGHT
UNDERSTANDING ATTITUDES

*Many persons approach all social science reseerch for any other types of research that invoive
human beings] with a healthy skepticism. This is excelient and fo be encouraged. It is however, at
least as important fo examine traditional principles and practices with skepticism. Long acceplance
does not make a mater right. Common practice does not make i the best practice. Newness does

not necessarily ensure an improvement. When deciding what knowledge to accept, what principles
and practices to employ, & is decidedly worthwhile fo ask, “What is the evidence? How do you know?"

Tough-minded examination of the evidence and rigorous separation of objective, quantified data from

impressions, expressed judgment, or fads can significantly improve the art of management (Rensis

Likert: 1932: vii).

8.4 Background

A delalled literature survey, assessment of people's actions foward waler resources, and conlextual
discussions held at various levels revealed that inlegral to the capacity assessment process is the analysis and
synthesis of attitudes (Bichar). This reafization resulted in the incorporation of atfiudinal analysis in the research
design. Admitiedly, it can be argued thal the nature of people’s use of waker is a reflection of their perception loward its
existence and management. The actions of the people demonstrated that they have a unique and very refined
understanding toward waker resources set-up of the area. However, at the Actor Groups’ meeting that followed action
assessment, it was repeatedly brought up by the participants that their actions often contradicied with sub-principles of
WRM. Their actions were also depended on various physical reaities, which the researcher felt were less emphasized
in the action analysis. As the research could only document the actions of two seasons, it would be misleading to
generaize the findings for a longer ferm.

Equally, an important issue was 10 be sei-critical based on the reactions received during the actor groups’
meetings. It was felt that the level of unanimity desired while drafing of the sub-principies might have been too
demanding in some instances. It is remarked in Chapler 7 that although the detaled and paricipalory analyses of the
Dublin Principles were carmied out, an assessment of aitudinal inclinalion and the degree of similarity of support would
be equaly essential. During the ackor group meetings, thyee things were srikingly visile. First, the individuals had
different levels of adherence foward the principle and the sub-principle goals. Second, the individuals belonging 1o two
ackr groups seldom demonstaled simiar levels of adherence. The third was a poor representation of the
implementers or the faciitalor groupe in the reesarch.
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Equally, an altemalive method of assessment was needed o adjust ©o the probable discrepancy that may
have occurred due 10 the peer pressures, and the tendency 1o present oneself as more “waler use conscious” among
the group members. Thus, inquiry into the actions alore was not sufficient to grasp the existing capacily in its entirely.
Similarly, it could have killed the crealivily of the research, as the reliance on actions alone would require oo many
theorizations. Such theorizations could go against the basic premise of *situaledness” as conceived in the research
design. Thus, the researcher felt a need to understand the atitudes and find perception variabiity among actor groups.

The need for attitudinal assessment can also be justified in terms of the goal of sustainable WRM. Previous
research has demonstraled that the aim of any sustainable WRM is to maximize al of its component goals
(Fakenmark et al.. 1988, Gale: 1992. Young et al. 1994, Neupane and Young: 1997). In a similar token, this researcher
believed that the aim of WRM should be 1o maximize all principle and sub-principle godls. Conversely, assessment of
attitudes of people would provide indication on their adherence 1o support or receive programs based on principies and
sub-principles (Likert: 1967, Saaly: 1981, Gale: 1992). Because as Steel (1996: 28) argued: “altitudes predispose
individuals Yo behave in a certain manner.® Moreover, as WRM is a complex issue requiring simultaneous action of
many stakeholders having diverse roles (Falkenmark: 1995, Spash: 1957, Neupane and Young: 1997, Briscoe: 1958),
knowledge of their readiness or similarity in percepfion can provide a stronger basis for program design and
implementation.

8.1.1  Objectives of the Chapter

The main objective of this chapter is to present attitudes of the grass roots level stakeholders in the selected

area. Specifically, this chapler aims:
e 1o provide attitudinal adherence of various actors toward principles and locally analyzed sub-principles
of WRM.
o o analyze possible perception variability existing among different actors.
o topresent a synthesis of findings to establish the significance of attitudinal analysis in capacily building.
82 Results of Attitudinal Analysis
821 General

Atitudinal studies are human-centered and often ime consuming. Therefore, he participalory analysis of the

atttudinal adherence of major stakeholders toward different principle and sub-principles of sustainable WRM is
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considered as a significant outcome of this research. Similarly, the collection of information in a short time and the
opportunily 1o recheck their validity are also regarded as imporiant results of this thesis. These findings support the
soundness of the adopled integrated and iteraive methodology. The vaiidity of the attitudinal adherence was
maintained by asking the respondents to submit their judgments twice. The resubmission of he questionnaire was
requesied in an inlerval of two weeks. This ilerative process provided an opportunity fo maintain the consistency of the
The findings presented i this chapter are based on the scaled scores of briefs generaled through a cross-
sectional and participaory survey. The survey generated small expiications for each of the sub-principles associaled
with WRM. The adherence and/or antithetical scores were calculated by using a simple mathematical procedure as
described in Chapler 5.8,
8.22 Sub-Principles under the First Principle of SWRM

822.1 Sub-Principle|

*Water is the central to all other resources and, in that, its availability depends on the entirety of other
resource structure (Participatory Analysis: 1995-7).

Adhersnce Scores

The study estimaled the attitudinal incination of actor groups by requesting them to comment and react o the
fiest sub-principle under finiteness of waler resources. It is indicated in figure 8.1 that Women, Off-farm Workers, Small
Farmers and the Large Farmers all received adherence scores of over 75. This indicales that the finiteness of waler in
terms of its unsubstitutability and its place in the resource set-up of the area is highly realized by the communily group™!.
However, this issue is not so much appreciated by selected LocaHevel Implementers and NGO Workers. These two
acior groups believed that the conservation of the forest in the area should be regarded as central 10 all solutions. NGO
Workers also vehemently argued water (o be tolally substilutable.

The findings revealed that not a locally evolved sokuons are working in the area. Allemalively, this means
tha the WRM in the Himalayan communiies is no longer a ‘keep the hands off” affair, and both the exiemal support
and its demand in the community can be comfortably justiled. This finding is comparable b a similar study conducted in
Nigeria (Oredugba: 1991). Similar to Oredugb's siudy, the researcher cbserved that the communiies aways keep

31 Small Farmers, Large Farmers, Off-farm Workers and Women are collectively termed as community group and
Local-evel Implementers and the NGO Workers are collectively termed as facilitator group.
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tract of the relaive avallabiity and the quantity of waler against the modemizalion, populaion in the community and
changing preferences. The communities were capable of sensing even the fainiest signal of lost of balance between
the community and the waler resource system. Various adjustments and acceplance of tradeoffs in the societies were
due o similar realizalions.
Perception Variabllity

The perception variabiity test (x2 test) 1o present the similarity or dissimilarity of the atitudinal inclination is
summarized in Table 8.1. The results show that the actors within the community group possessed a simiiar outiook.
Their views, however, were different from the faciitalor group. This difference could be attributed to difference in values
assigned by community and the faciitalor groups for water use. It also provided a sense as o why the WRM efforts
were often aboried in the area al their initial planning stages. However, the existing perception similarities among
community group pressnied a capacity that could be effectively used as an entering point in future WRM efforts. There
also existed a strong atitudinal similarity between Local-level implemeniers and NGO Workers loward these sub-
principle goals. This implies that a distinct gap prevais between those who implement WRM activities and those who
receive them. In addition, from the perspective of understanding of waler, it is essential that the capacity of NGO
Workers and the Local-level Implementers are buiit o make them more responsive toward the watershed.

Table 8.1: Attitudinal Variability - Chi-square Test Result, Sub-Principal | of Principal |
Water is the central to all other resources and, in that; its availability depends on the structure of other resources

Sectors Large Farmer Off-farm Workers| Women |Loca-Level Implementers NGO Workers
Small Farmers He=A He=A He=A Ho=R He=R'
| arge Farmer ' He=A He=A He=R He=R
Off-farm Workers - L] HeA H=R Ho=R"
MWomen | He=R He= R™
LocaHevel Implementers He=A

Ho: There is no significant difference between two actor groups indicating that their atiitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Di. = 4, p=0.01*", 0.05°, .1 No Symbols
8222 Sub-Principiell

Qualily of water affects the folal avaiability and, in that, & must be recognized that if deteriorated & is
only partly reversible.
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Adherence Scores

Adhough waler quality was one of the most important issues raised by both the community and the faciitalor
groups, their atiludinal adherence 1o this sub-principle was much lower than expecied. As in the first, in this sub-
principle aiso, Women oblained the highest score (Figure 8.1). The rest of the intervening groups, except LocaHevel
Implementers, scored moderately. Off-farm Workers and Small Farmers less strongly supported this principle. While
the small farmers admitied their ignorance 1o this sub-principle, Off-fam Workers admitied that their economic actvities
often directly conflict with the quaiitative aspects of waler. However, considering the socioeconomic condition in the
area, such ignorance or confict did not render any surprise. However, this finding dlearly links attitudinal inclinations
with actions and awareness.

LocaHevel implementers received the lowest score, which may be attributed to two fundamental reasons.
Firstly, the existing implementation strategies in the district aim primarily 1o address the quantity and not the quality
aspect of waler, and secondly, the concept of quality is taken for granied in small watershed conditions. In this context,
the chairman of DWRC strongly stressed that initially, everybody in the district should receive an access o tap water,
which should precede the actviies for water quality improvement (DWRC Inlerview: 1997). NGO Workers moderalely
asserted the need 10 improve the quality of waler in the area. They admitied their recent involvement in WRM, and
disagreed with the notion of ieversibility of water quality. It was later leamed that the group was soliciting some bilateral
support for waker quality and sanitaion,

Difference in Preference

Table 8.2: Attitudinal Variabiity - Chi-square Test Result, Sub-Principal Il of Principal |
Quality of water affects the total availabikity and, in that, it must be recognized that if deteriorated itis only partly

reversible.
Sectors Large Famer Off-farm Workers| Women |Local-Level Implementers NGO Workers
al Farmers 0=A Ho=R" Ho =R Ho=R
 arge Famer Ho=R Ho= A
Off-fam Workers Ho = A Ho=R
Women
| ocal-level Implementers

Ho: MmmumtdmmmmwMMMana
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p= 0.01™, 0.05", .1 No Symbols
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The degrees of similarity or dissimilasity of aclor groups of atitudinal adherence 1o the second sub-principle
have been prasented in Table 8.2. Unike in the first principie, the hypothesis relaled 1o this sub-principle was nomally
rejected. This signifies prevalence of an exirems degree of perceplion variability among the actor groups. However, the
views of Small Farmers and the Ofi-farm Workers, Large Farmers and the NGO Workers, and the Off-farm Workers
and the LocalHevel implemeniers were observed 1o be simiar.

8223 Sub-principie il
“Technological suitability is the key to the finiteness of water. Awareness about the appropriate
technology (Participatory Analysis: 1995-7)°

Adhaerence Scores

The adherence scores oblained by various actor groups provided a concem that limits of technology was yet
to be realized by both communily and faciiitalor groups. The finding of this study is similar o a siope stability study
carried out by Smadja (1992) in Same village of Nepal. In this study 100, the issue of the use of new technology and its
cultural incompatibiity was argued. Smadja argued, °...it appears that the local conditions do ot lend themselves to
significant improvement; the vilagers have already developed a well-adapled approach, and al that is required is to
ensure annual repair of the damage that does occur...°(1992: 26)

Box 8.1: Limits to Technology: Dilemma of the Proposed Gerkhutar-Simutar Irrigation project

The imigation project can not be implemented without a feasible lechnology package that can be locally
supported. The annual operation and maintenance cost of the project must be at least three percentage points
lower than the cost of capilal (UDA: 1989). However, feasibility studies on different altematives have established
all of them as not feasible. The latest study provided an internal rale of retum of 11 percent, while the cost of
capital in Nepal is 18-24 percent. The project is also unlikely to be implemented, if it is viewed against the
investment ceiling for irigation development. The proposed scheme in 1996/37 price would need over NRs. One
million per hectare, while the cailing is NRs. 80,000 (Imigation Policy: 1997). Even if the project is implemented,
the farmers in the area must annually find at least 3-5 percent of the total cost of irrigation development (Water
Resource Regulation: 1994) for the O&M. The O&M of the project would need resources well over the gross
incremental benefits to the farmers at current price. The entire technology for development of the system must be
solicited extemally; and can creale a perpetual dependency. Thus, it could lead to potentially grave consequence
toward self-reliance and o the locally grown institutions (Based on UDA: 1988/ 1994: Feasibility Study of
Gerkhutar-Simutar ligation Project, Kathmandu, Nepal).

Apparently, years of faise promises and the demonstration efflect on the appiicalion of technology, the

community had become exiremely technologically conscious (Box: 8.1). The villagers did not consider a small
improvement in their iradiional fechnology as an improvement When the reesarcher tried to extract their view on




appropriale technology, the discussion focused mainly on It imigaion, tunneling, elc. Strikingly the vilagers felt that
such advanced WRM technologies are fotally manageable.

It was also one of the most discussed issues in the actor group meelings. There 100, it was argued that
technology has no bounds. The community did not regard the simple technology fo be of any use %o them. All groups
strongly befieved that most of the programs that advocaled appropriale technology fal 1o present anything visibly
different. It was reporied that such programs contained demons¥ralion or training packages on something similar 1o
what the community had been praciicing for dong me. Seemingly, the nature of apprcpriale technology, and an
implementation modality that would provide visibly diflerent results were complicaled issues in the area. Reportedly, if
the vikagers were given a choice, i would be very uniikely that they would prefer any programs on appropriate
technology. Therefors, @ echnological audit involving this watershed and similar others in WRM is obsarved 1 be
essential. The adherence scores for this sub-principle were between 32 1o 44 (Figure 8.1).

This issue was also discussed at the central level. A response received from a senior officer of the National
Planning Commission in Kathmandu has been presented here o dlarify as to how the technological issue is being
handled in Nepa.

* ...Nepal has provided a ground where WRM under extreme economic condition can be tested. On
the background where 10 years old sustainable development strategies have just recently started to
trickle down, the application of approaches that advocate the use of appropriate technology on
susiainable WRM must wait. Undoubledly, the need fo develop a new home-grown management
approach is mounting, but no-one seems to have the needed patience to develop it with its users as
the main partners (NPC, Nepal, Personal Conversation: 1997)".

Perce, Variabil

Tabie 8.3: Attitudinal Variability - Chi-square Test Result, Sub-Principal lll of Principal |
Technological suitabiity is the 10 the finitaness of water. Awareness about the approprisie technology

Sectors Large Farmer [Off-farm Workers| Women [Local-Level Implementers {NGO Workers
Small Famers Ho=A Ho=A H=A  Ho=R He=A
| arge Farmer ﬁ =R HesA  He=A He=A
Offarm Workers A He=A Ho=A
Women =A Ho=A
| ocal-level Implemeniers =A

Ho: There is no significant differance betwean two acior groups indicating that their attitudes are similar.
R: Reject Hypotheses p=.1 A: Accept Hypotheses. Df = 4
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The perceplion variabiity under this sub-principle is precanied in Table 8.3. Strikingly, the hypotheses were
acoepled in amost all cases, which indicale that all sectors have a simiar alitudinal inclinalion on the issue on
technology. A weak perceplion variabilly of Women with Local-level implementers and Small Farmers were observed,
however, no conclusive explanation could be drawn during the aclor group meeling. As there existed simiartly in
aftitudinal outiook, the fechnology issue may prove b be an appropriate platform or an entry point fo implement WRM
programs.

8.2.3 Sub-Principles under the Second Principle of SWRM

8.23.1 Sub-Principle|
Knowledge about the current planning structure should be uniformly available to all and, in that, all
receive equal opportundy fo contribute (Participatory Analysis: 1995-7).

Adherence Scores

It is evident from Figure 8.2 that the Women and Small Farmers showed a very weak atfitudinal inclination to
this sub-principle. There were two main reasons cited for this. First, only privileged members among the community
group had access 1o the current planning structure. Second, it was reporied that repeated exclusion from management
and planning efforts has corroboraled a sense of inferiority compiax among these two actor groups. Consaquently, they
perceived that being unaware of the planning structure is perhaps betier for them. To some extent this could also be
attibuted to an indirect expression of ther frustralion. Although the faciitalor groups scored very high, both
acknowledged some degree of favouritism. They argued that such favouritism helps them to identify a leader. They
aso conceded that their search for leaders sekdom go beyond the people of the higher social stratum. Admitiedly, the
leader selection process operated more on a basis of inlerpersonal relalions rather than on democralic principles.

Similarly, Off-farm Workers received a moderale soore, which implies that they are also not included in the
ongoing management efforts. Large Farmers showed their sirong adherence toward this sub-principle. They are very
knowledgeable and ofien hoid the priviiege of being the main contact group for management approaches being
implemenied in the area. The analysis of this sub-principle resulled into a very inleresting finding, which also
conoborales the finding of ackon analysis thal there are certain actor groups within the area, who have betier access 1o
the current administralive struckre than others.
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Perception Variability

The perceplion variability tests for this sub-principle are presented in Table 8.4, Evidenty, the percepion of
Women and Small Farmers were significantly difierent from that of Large Farmers, Local-level Implementers and NGO
Workers. The off-fam secior’s atudinal incination was different from all other inlervening groupes. LocalHevel
Implementers, NGO Workers and Large Farmers groups revealed a common thinking. Conceivably, it supports the
conventional thinking of natural aliance of people belonging fo the higher status.

Table 8.4: Attitudinal Variability - Chi-square Test Result, Sub-Principal | of Principal Il
Knowledge about the current planning structure is uniformly available to all and, in that, all receive an equal

opportunity to contribute.
Sectors Large Farmer [Off-farm Workers| Women |Local-Level Implementers |NGO Workers
Small Farmers H, =R™ Ho=R* HosA  Ho=R™ He=R*
| arge Farmer % =R He=R™ He=A He= A
Off-farm Workers 15 . H=R H=R He=R
Women ; R =R Ho=R"
P TT— R A e ot

Ho: There is no significant dlﬂefenca betweenlwoactugmps mdlcahng that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.001 ***, 0.01**, 0.05%, .1 No Symbols

8232 Sub-Principle
Continuous participation is a key to the success of WRM programs (Participatory Analysis: 1995-7)

Adherence Scores

LocaHevel Implementers, Women and NGO Workers' atfitudinal views siongly supported the need for
coninuous participation in WRM. They also opined that WRM must be regarded as a day-to-day alfair. The rest of the
aclor groups obtained very low scores under this sub-principle. They posited that WRM must not demand excessive
participation. They argued that such demands ofien conflicted with their other works or basic livelihood. They felt that
they are aready offering whalever is their fair share. They argued thal the Women are wiling 1o provide their
confinuous pariicipation, because hey have more free kme compared 1o their male counterparts.
Perception Variability

The cross-secional 52 tests under this sub-principle are presented in Table 8.5. The actor groupe appear to
be divided equally in two groups. The actor groups that srongly favoured the need for conlinuous pariicipation - Local-
level implementers, Women, and NGO Workers — had a simiar perceplions. Simiarly, those who presenied
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themseives not very keen on conlinuous pariicipalion - Large Farmers, Off-farm Workers, and Small Farmers - held a
similar perception foward this sub-principle.

Table 8.5: Attitudinal Variability - Chi-equare Test Result, Sub-Principal il of Principal i
Continuous participation is a key to the success of WRM programs

ISectors Large Farmer [Off-farm Workers) Women | Local-Level Implementers [NGO Workers
Ismall Famers Ho=A He=A FosR™  H.=R" Ho=R"
 arge Farmer X =A =R* H.,=R" He=R*
Off-farm Workers Y =R* H.-R" Ho=R"
omen . X H,=A He=A
| ocalevel Implementers |5 ' o ' =A

Ho: There is no significant difference between two actor groups indicatiné that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.01", 0.05%, 0.1 No Symbols

8233 Sub-Principle Ill

Equity and transparency, especially for cost sharing and allocating access, must be adequately
maintained in all WRM indiatives (Participatory Analysis: 1995-7).

Adherence Scores

Of late, the realization of unfar, unjust and inequitable distribution of WRM programs has influenced its
philosophy. It is now widely argued that more transparent and equitable approach is needed in WRM. The analysis in
Gerkhu Khola provided a similar reaization. The community group feit that the management aspects needed o
became not only more consistent to the peaple’s need and preference but should guaraniee an equitable distribution of
benefits while maintaining high level of fransparency (igure 8.2). In contrary, the faciitator groups were altitudinally
against the idea of maintaining the required ¥ansparency and equity in the WRM programe. They opined that the equily
and ransparency are relative lerms and that thees may not be feasible to maintain during planning and implementation.

The group discussion revealed that WRM has remained as a prerogative of the implemeniers in the area.
Akmostin all cases, the implemantaion may or may not have involved the users, but the accountabilty remained with
those who adminisier these programs. A recent I siudy reporied that the sustained hegemony on the part of the
agency stalf has resulted in a rigid planning and subeequent monitoring and evalualion struckres and decreased the
users’ participaion in WRM (IM: 1997). While darifying these low scores, the faciltalor groups posiied that there exists
aneed 10 define properly and thoroughly what Yaneparency really requires. They feared that Fransparency would be
taken as a right by the peaple 1o enfirely distort and uin the originalily and flow required in projecis/programs.
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Perception Variability

The tests conducied to reveal simiarily or dissimilarity in perceplion is presenied in Table 8.6. Evidently, the
views of the actors could again be grouped info wo calegories. While the community actors upheld one set of
perceplions, the faciitalor groups formed another set of opinion. It aiso provided a sense that Fansparency and
maintaining equity in distribuion of programs is an area where immediate inlervenfion could be necessary. This finding
also supports the need for a common platform in WRM that has been argued through CATCH - 22 in Chapler 7.

Table 8.6: Attitudinal Variability - Chi-aquare Test Result, Sub-Principal Hl of Principal
Equity and transparency, especially for cost sharing and allocating access, must be adequately maintained in all

WRM initiatives.
Sectors Large Farmer [Of-farm Workers| Women | Loca-Level Implementers | NGO Workers
Small Farmers He=A He=A Ho=A  He=R" Ho=R™
 arge Farmer X he=a Ho=A  He=R™ Ho=R"
Offfam Workers | i A H=R" H, =R

omen : ' =R" He =R™
| ocal-level Implementers] : ki TH.=A

Ho: Thefensnoslmlﬁca\tdcﬂmbe(wemlwommsmdlcaung that&mathhxdes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.01*", 0.05°

8.24 Sub-Principles under the Third Principle of SWRM

8241 Sub-Principle |

‘It must be recognized that the Women are over burdened in terms of waler resources use and
management” (Participatory Analysis: 1995-7).

Adherence Scores

It is evident from figure 8.3 that the idea of increasing Women's role in WRM was very poorly supported by
Small Farmers, Large Farmers, Off-farm Workers and LocaHevel implemeniers (all men). In this sub-principle, the
actor groups claimed that utiizaion of waler was solely a Women's job; a job, the nature of which is both gender-
defined and socially construcied. Except for the Women themselves and NGO Workers, the rest of the actor groups’
scored very low in this sub-principie.

Currently, most of he programs implemented through NGOs include a speciic component for Women in
development. This might be one of the main reasons why NGO Workers demons¥raled a srong inclination toward
Women's role in WRM. in conlrast, LocaHevel implementers felt that any activiles launched on behest of Women are
bound o fail resulting in loss of benelits 1o the enfire communily. This group ciled exampies from agricultural, WRM and
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sanitaion sector implementad in the area during the past. They posited that these programs aboried because they
failed o provide any noliceable benefits 1o the communily. in the waler resources seclor, a recenlly compleled drinking
waler project in Gerkhutar has failed to provide any significant benefs compared to similar projects developed and
managed by men (Chapler 7). LocaHevel implemeniers folt thal it is not women whose involvement made a project
successful, but the needed qualites 1o perform the job best.

In this conlext, group discussion provided responses, which could be grouped as: a) that the governmental
agencies lack the required fust in women; and b) that the government are highly risk averse while implementing
programs, given the fact that the women's performance is yet 0 be assessed properly. Simiarly, c) it appeared that the
ma#modadchannehgo(ﬂnpromshsspakedamedwnpeﬁﬁonanmghmabs, who were
traditionally involved in most of the WRM and other developmental programs. The groups strongly fekt that such
programs as an infringement in the prerogative curmently enjoyed by men. Atthough repeatedly stimulated during group
meetings, it was very surprising o note that, very limited discussion was preferred on this lopic.

Perception Variability

Cross sectional chi-square tests between the intervening sectors have been computed and are presented in
Table 8.7 According 1o the test results, the attitudinal incination of the NGO Workers and Women were similar for this
sub-principle. However, the atfitudinal inciinations of these two actors were significanty different from the rest of the
actor groups. The attitudinal inclinations of the rest of the acior groups were observed (b be similar. It is very indicalive

Table 8.7; Attitudinal Variability - Chi-square Test Result, Sub-Principal | of Principal lil
It must be recognized that the Women are over burdened in terms of waler resources use and management

Sectors Offfarm Workers | Women | Locailevel NGO Workers
Implementers
all Farmers oA —
Large Farmer A =
Off-farm Workers oA g
Women : , e =t n
Jocalevel Implementers |- 1= e R

memmtmmmmmeMMnm
R: Reject Hypothesas A: Accept Hypotheses. Df = 4, p=0.001 ***, 0.01**, 0.05°
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8242 Sub-Principle i
Women should have equal access in decision-making and planning, and should receive greater

responsibiities in WRM (Participatory Analysis: 1995-7).
Adherence Score

Figure 8.3 suggests that the adherence scores under this sub-principle have shown a patiem similar bo that of
the previous. Women showed a very strong attiludinal inciination toward this sub-principle. it was observed that Women
ook the research as an opportunity 1o speak out® of some about the injustice and negligence that they had previously
suffered. NGO Workers also scored a very impressive score. This can be taken as an indication for the success -
Miﬁhd-hmoﬂmmmespeddylemya\d.bmem\thirmmgewaion.Howaver,the
NGO involvement in the area was recent and their secloral coverage was not directly relaled to water. Thus, these
observations are shallow.

The rest of the actor groups oblained scores between 27 1o 36. These groups were asked o provide
psﬁﬂcabnmhimhmmmmmmdmw«mmﬁm(m&mnwmﬁwe
given responsibiity and the programs would suffer. Yet, the researcher gathered that i is not that Women could not
speak, but they were not alowed tb partake in development wark, if that involved minging with outsiders, vists 1o the
offices and areas outside the watershed. The assessment indicated the need for organizing actiities within the sub-
watershed area and Io involve women as trainers, researchers or faciitators.

Perception Variability

The cross secional chi-square tests for this sub-principle are preseniad in Table 8.8. Accordingly, NGO
Workers and Women shared a common view on the issue. Similarly, the views of Small Farmers, Large Farmers, Off-
farm Workers and LocalHevel implementers were similar. The views of these seclors, however, were not in conformity
o Women and NGO Workers. Not only the acior groups demonstaled that their attitudes were different, but the
significance level was al the probabity levels of 0.001.

nmmm.mumwwumhmmammwmpm
in similar meeting organized for preference assessment
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Table §.8; Attitudinal Variabliity - Chi-square Test Resuit, Sub-Principal il of Principal il
Women should have equal access in decision-making and planning, and should receive greater responsibilities in

WRM.
Sectors Large Farmer | Off-farm Workers | Women | Local-level | NGO Workers
Implementers
Small Famers Ho = Ho =A Ho = Ho=A H=R®
 arge Famer =A Ho = Ho=A Ho=R"
Oft-farm Workers R HezA H=R*
lomen P =R"* Ho =A
| ocalevel Implementers {515 | = R

Ho: Thefelsnosumlﬁca\tdaﬂermbetwmmmgwpsmdmahng that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df. = 4, p=0.001 ™, 0.01*, 0.05", .1 No Symbols

8.24.3  Sub-Principle Il
Empowerment of Women is essential to enable them to participate in all levels of WRM programs
(Participatory Analysis: 1995-7).

Adherence Scores

As the figure 8.3 presents, empowerment of Women was regarded as a very important aspect by Women in
the sub-walershed. The findings expicilly indicate that Women require more exposure o WRM activites. During the
actor group meeting, it was emphalically asseried that empowerment could lead to betier WRM. Consequently, women
would spent less ime for waler collection, there would be less health problems in the famiy, and tolal income of the
individual households would increase. NGO Workers atiested this fact. However, Small Farmers, Large Farmers and
Off-farm Workers were not convinced. They fekt that the programe must not compartmentalize Women as a specia
group from others. They emphasized that empowerment is desired by everyone in the community. The LocaHevel
Implementsrs aiso supporied these actor groupe’ assertion.

Perception Variability

In this sub-principle as wel, the actor groups demonstrated a simiar patiem of percepiion variabiity as in the
previous. As Table 8.9 presents, whie the percepion of NGO Workers and Women were simir, their percepions
signifcany difflered from ofher actor groups. Especially, Women's perceplion of empowerment was different from other
community aclors al a probabillty level of 0.001.
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Table 8.9: Attitudinal Variability - Chi-square Test Result, Sub-Principal M of Principal il

Empowerment of Women is essential (o enable them to participaie in all levels of WRM programs
Sectors LargeFarmer | Oftfam | Women Local-level | NGO Workers
Workers Implementers
Small Farmers = H =A H =R*
| arge Farmer s He=A He = R*
Off-farm Workers Ho=A He =R"
Women He=A
L oca-level Implementers

Ho: There is no significant difference between two actor groups indicating that
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.001 ***,0.01*, 0.05", .1 No Symbols

Seemingly, there was not much variation in degree of acceplance among the aclors when it came to
empowerment of, giving more responsibilily to, or acknowledging the role played by Women in WRM. This may be
unique to this area. However, this aspect is very crucial and requires further exploration based on the comparaiive
analysis of a few similar small walershed areas. Apparently, if the programs continue, without a proper capacity-building
program of Local-level Implementers and the mn)ﬂywhmdmmanisvuqu&b.
8.25 Sub-Principles under the Fourth Principle of SWRM

8251 Sub-Principle|

Water must be treated as an_important good having an economic_value recognizable and
understandable fo both the providers and receivers (Participatory Analysis: 1995-7).

Adherence Score

Economic value of waler was one of the least taked-about principies in the entire course of the research.
However, the common response was not “‘why do we have fo tak about a free resource” but, ‘why do we have bo pay
for something that we have been taking care of for so long * (Parlicipalory Analysis: 1985-7). The people were
concemed that they would be paying for nothing. The Women group thought that f the quality of waler would be
properly ensured they woukd be wiling 10 pay. This finding is in conformity with Powell’s work (1991). Powell conducied
a confingent valualion survey in 12 communilies with respect 10 the household’s wilingness 10 pay. He obeerved large
differences in wilingness-to-pay for increased waler supply prolecion, both witin and across communiées. The
houssholds’ wilingness-to-pay varies with their experience of waler supply contaminaion. Conversely, the qualty
consciousness and the income of the households significantly affect the househoids’ wilingness-o-pay.
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There were obvious concems that any atlsmpt (0 establish waler's economic value in the area must be
accompanied by a program that would assees the hisiorical cash and labor bome by the communily in managing
waler. It was also argued that there should be an assessment aiso of the people's ability to pay. Small Farmers scored
maximum, which provides a dlear sense that, those whose ivelihoods is entirely dependent on waler resources are
more concemed foward the economic value of waler. This supporied the finding of the aclion analysis that the resource
constraints detarmine the degree of resourceluiness. Large Farmers, who also used the maximum quantity of waler in
the area (Chapler 7), scored lowest. The Off-farm Workers feit that as they mostly used running waler directly from the
river, they should not be indluded in payers’ kist. Consequenty, this sector also scored very poorty in this sub-principle.
Women scored moderalsly as they fear that a cost 1o waler could mean less waler avallable for the family and reduced
income. 1 is that peaple aWways fend fo draw upon their economic position fo express their opinion on the economic
valuation of water resources. This is one of the major areas, where capacily-building is essential.

Perception Variabil

The x2 test results for this sub-principle are presented in Table 8.10. Small Farmers, Locai-evel Implementers
and NGO Workers upheld a similar atitudinal outiook. Similarity was also observed among the attitudes of off-farm
secior and Large Farmers. For the other groups, the hypotheses were rejecied.

Table 8.10: Attitudinal Variability - Chi-square Test Result, Sub-Principal | of Principal IV
Water must be treated as an important good having an economic value recognizable and understandable to both the

providers and receivers

Sectors Large Farmer [Off-fam Workers| Women | LocatLevel | NGO Workers
Implementers

Small Famers HeR"  h=R* Ho=R* Ho=A Ho=A

 arge Farmer .- A H=R Ho=R® Ho= R™

Off-farm Workers b =R =R Ho=R"

Women ) =R H,=R"™

| ocal-level Implementers He=A

Ho: There is no significant difference between two actor groups indicating that their atiitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.01*", 0.05°, .1 No Symbols
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8252 Sub-Principle ll
*Equily in distribution and cost sharing is essential and, in that, a participatory mode of
assessment of true value of water and value of contribution is essential” (Participatory Analysis:
1995-7)

Adherence Score

The equity in cost and waler sharing was accepled moderalely 1o strongly by the actor groups. The lower
scores obtained by the acior groupe is an indirect expression of a fear that an equity perspective may reduce the total
available quaniity. They aso raised a concern that the analysis of the principle only weakly incorporaled the ownership
of waler issue. It was feared that non-paying or non-participaling members or communities would receive an equal
amount of benefit from the WRM works as themselves. NGO Workers scored highest, which signifies their approach as
being relatively fairer to that of the govemnment workers (Local-level Implemeniers). However, Local-evel implementers
also scored strongly and favoured cost sharing as an important mechanism to develop a sense of responsibility among
the users.

Perception Variability

The perception variability for this sub-principle has been computed and presented in Table 8.11. Itis indicative
that Small Farmers, LocaHevel Implementsrs and NGO Workers shared simiar views regarding this issue. Similarly,
Large Farmers, Off-farm Workers and Women held similar attitude loward the equity perspective in WRM. The rest of
the actors’ atfitudes were significanty different from each other.

Table 8.11: Attitudinal Variability - Chi-square Test Result, Sub-Principal |l of Principal iV
Equity in distribution and cost sharing is essential and, in that, a participatory mode of assessment of true value of

waler and value of contribution is essential
Seclors Large Farmer | Off-farm Workers | Women Local-Level NGO Workers
Implementers

Small Farmers sR* Ho=R He = Ho=A He =A

| arge Farmer tHe= A Ho=A H,=R* H,= R™
Off-farm Workers =A =R H,=R"
Women =R Ho=R"™

| ocal-level implementers =A

Ho: There is no significant difference between o acior groupe indicating tha their atitudes are similar.
R: Reject Hypothesss A: Accept Hypotheses. Df = 4, p=0.001**, 0.01*, 0.05", .1 No Symbols
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8253 Sub-Principle B
A progressive system of cost sharing based on the amount of use and fotal waste disposal is

essential (Participatory Analysis: 1995-7)
Adherence Score

The participalory analysis established that one of major requirements for sustainable WRM is bo institute a
progressive sysiem of cost sharing based on the amount of use and waste disposal. The findings, as shown in figure
8.4, indicale that all the actor groups demonsirated a moderale 1o high adherence oward this sub-principle. The
highest score was oblained by the LocaHevel Implementers, while the lowest was scored by the Large Farmers.
Except for the latier group, the outiooks of rest of the acior groups were observed o be high. Seemingly, future WRM
activiies may be successfully implementad with a refined cost sharing mechanism having a progressive structure.
Along a similar line, a World Bank report argued that the water prices must be based on volumetric supply, and service
fees should not be directly relaled 1o the volume of waler supplied (Frederiksen et al.. 1993)

It was also very noleworthy that the walershed community fully supporied Hoffer’s (1935) finding that spoon
feading, such as subsidies and loans from govemment often obstruct effectiveness and result in a passive atiitude.
Everybody supported a more realistic waler use fee, but nobody wished 1o pay for the license fee or oblain a license
(WRR: 1994) (Chapter 4.5.10)

The low score obtained by Large Farmers indicated their unwilingness to accept a progressive structure of
cost sharing. As it is discussed in Chapler 7, the level of income and the dally gross quaniity of waler used are
positively corelated. Any progressive structure would mean the Large Farmers paying a significanty higher cost as
compared o their counierparts.

Perception Variability

Evidently, the perceplions of all actor groups, axcept for the Large Farmers, were similar (Table 8.12). A low
level of perception variabiity was observed between the perceptions of NGO Workers and Loca-evel implementers.
This issue was indicaled at the aclor group meeting. However, a second round of dala collection and response
conformity check did not change the soore or the finding. The NGO Workers presenied a view that no one in the area

as rich, and instiuling a progressive siruciure for cost sharing might not be necessary or practicable.
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Table 8.12: Attitudinal Variability - Chi-equare Test Result, Sub-Principal lll of Principal IV
Pmeawwﬂgwmhmldmmme&Wismﬁd

Sectors Large Farmer | Off-farm Workers |  Women Local-Level NGO Workers
Implementers

Small Famers He =A He=A

Large Farmer Ho=R" Ho=R*

Off-farm Workers He= A H, =A

Women He=A

| ocal-level Implementers PH.<R

HoThefe|smsugnﬁcmtdnﬂmbetweentwomgwpsmdocahnqmamwammdesareumlla
R: Reject Hypotheses A: Accept Hypotheses. Df = 4 p=0.01*, 0.05°, .1 No Symbols

8.3 Synthesis of Attitudinal Assessment

8.3.1 First Principle
Water is a finile and vuinerable resource, essential to sustain ife, development and the

environment (IWCE: 1992)

Adherence Score

Figure 8.5 presents the average adherence scores of all the actor groups. All inlervening seciors have
received moderalely strong scores foward this principle. The average adherence scores among the aclor groups range
from 43 10 67. The overall sub-walershed score of the first principle was 52 indicating that the implementation, or if
essential inlegration of sub-principles within it, would not be very difficult
Perception Variability

Table 8.13; Attitudinal Variability - Chi-square Test Result, Principal |
Water is a finite and vulnerable resource, essential to sustain ife, development, and the environment

Seclors Large Farmer |  Off-fam Women Local-Level NGO Workers
Workers Implementers

Small Farmers He =A Hy = H, = H, = H, =A

Large Farmer Ho=A

Off-farm Workers : He=A

Women Ho-A

| ocal-level Implementers ' )
Ho: Mwmuw&mldﬂummmmmmmwm“mh
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.001 ™, 0.01**, 0.05%, .1 No Symbois
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The perceplion variability for the first principle of SWRM indicales a similar oullook of all the actor groups
foward this principle. There exisied a thin atiitudinal difference between Women and the Local-level Implementers. The
rest of the intervening groups had a similar outiook toward this principle. The attitudinal similariies and diflerences are
summarized in Table 8.13.

832 Second Principle
Waler Development and Management should be based on a participatory approach, invoiving
users and policy makers at all levels

Adhersnce Score

The adherence scores obtained by the different acior groups are presented in Figure 8.5. Seemingly, the
altitudes of the individuals are shaped according o the degree to which the sociely holds an actor group responsible for
planning and decision making. Although it was not possible to quantify the present level of responsibiity heid by
different acior groups, a positive correlation could be established between the present levels of responsibility held and
the degree of attitudinal adherence. It indicates that the participatory approach and users’ involvement is shaped
through time and is subjected 1o the degree of responsibility enjoyed. The Small Farmers and Women soored lowest,
while LocaHevel Implementers and NGO Workers oblained the highest scores. The overall adherence score for the
entire watershed was 44, which indicated that some efforts are essential to increase the total adherence score.

Perception Variability

Table 8.14: Attitudinal Variability - Chi-square Test Result, Principal i
Water Development and Management should be based on a participatory approach, involving users and policy makers at

ol lovels
Sectors Large Farmer | Off-fam Workers | Women Local-Level NGO Workers
Implementers

Small Farmers Ho=R" Ho =R Ho= H, =R’ He=R"
| arge Farmer IH.=R HsR®  He=A Ho= A
Off-farm Workers Lo ) =R He=R He=

lomen _ =R* Ho =
| ocal-level Implementers =A

Ho: There is no significant difference between two acior groups indicating that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.001 **, 0.01**, 0.05°, .1 No Symbols
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The %2 fest results for the second principle of WRM are presenied in Table 8.14. The results indicate
similarily in perception among Women and Small Farmers. However, their percepion differed from thoes of all other
actor groups. Large Farmers, NGO Workers and LocalHevel implemeniers shared a similar oullook regarding the
participatory and users’ involvement. Off-farm workers upheld a middie view, and this group's perceplion was siightly
different from all other groupe.

8.3.3 Third Principle
Women play a central part in the provision, management, and safeguarding of water (ICWE:

1992)
Adherence Score

This principle was one of the most discussed, contesied and sometimes disiiked as a deliberate atempt at
favouritism by the actor groups. Except for Women and NGO Workers, the rest of the actor groups provided a very low
support for this principle. This is one area where concerted effort is immediately essential. The overall score of the sub-
walershed area was 43, which is marginally lower than average.

Perception Variability

Table 8.15: Attitudinal Variability - Chi-square Test Result, Principal Il
Women play a central part in the provision, management and safeguarding of water

Sectors ILarge Farmer] Off-farm Workers | Women |Local-Level Implementers| NGO Workers
lsmall Farmers Ho =A Ho=A  |Ho=R" Ho=A Ho=R"
| arge Farmer % | Ho=R" |Ho=R" Ho=A Ho=R"
Off-farm Workers S  B|Ho=R" Ho=A Ho =R"
Women : | Ho =R Ho=A
Local-level implementers | : Ho=R

Ho: There is no significant difference between two actor groups indicating that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.01*, 0.05°, .1 No Symbols

R is evident from the chi-square test results (Table 8.15) that the perception of NGO workers and Women
were similar. The rest of the acior groups held a different ouliook than Women and NGO Workers but similar to each
other. It was observed that capacily building efforts are essenéal under this principle. The need was seen especially

among the Local-level implemeniers. If the planning and budget preparalion in the sub-walershed is obeerved (Chapler
6), k becomes evident that it would be very dificult 1o infroduce a more democralic procedure in the sub-walershed.
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The continualion of the stalus quo™ would mean a sustained influence of LocalHevel Implementers, and, in that, a
marginalized role of women in WRM and planning.

8.34 Fourth Principle
Water has an economic value in all s competing uses and should be recognized as an economic

good (ICWE: 1992)

Adherence Score

The sub-watershed recognized the economic value of waler and need fo appreciale ils competing uses. As
Figure 8.5 presents, this principle was supporied moderalely 1o strongly by all the actor groups. While the Smal
Farmers appeared most concemed about this issue, the Large Farmers oblained the lowest score. As has been
akready discussed, there exisled a positive correlation between the annual income and the per capita use of water
(Chapier 7.3.4.2). The low score oblained by Large Fammers could be justified based on the same. The total adherence
score for the entire walershed area is 54.
Perception Variability

Table 8.16: Attitudinal Varlability - Chi-square Test Result, Principal IV
Water has an economic value in all its competing uses and should be recognized as an economic good

[Sectors | arge FamerjOft-fam Workers] Women [Local-Level mplementers| NGO Workers
ISmall Farmers H=R"  H.=R H=R He=A He=A
 arge Farmer B =R H=R* He=R* He=R"
Off-farm Workers ' - A H=R H, =R
MWomen ; ; =R Ho=R
 ocal-level Implementers | | =A

Ho: There is no significant difference between two actor groups indicaling that their attitudes are similar.
R: Reject Hypotheses A: Accept Hypotheses. Df = 4, p=0.001 ***, 0.01*, 0.05°, .1 No Symbols

As Table 8.16 indicales, the perceplions of acior groups were generaly different. It was observed that the
altitude of Small Farmers was similar 1o that of LocakHevel implementers and NGO Workers. The perceplions of
Women and Off-farm Workers were also similar. The atitudinal outiooks of the rest of the inlervening sectors were
different

% Chapler 9 provides the priority and preference of the actor groups toward various WRM activities. The chapler has
analyzed the preferred mode of implementation of activiies and, in that, the present management approach has
been put under people’s scrutiny.
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The aliudina suvey and a series of
Fig 8.6 Relationship between Willingness to Pay
axtended group discussions provided an indication hat and Relative Access and quality

the economic value of waler is always associaled with More | Best
wilingness 1o pay when this issue is approached from Relative Access/ Quallly ]
the user's perspective. However, the ‘costs’ and -

‘benefis® are the main basis for delermining the —

wilingness 0 pay among the people. Piper (1996) Less / Poor

evalualed dfferent wilingness ©0 pay models and Less Mare
posited that the qualily of water and wilingness 10 pay Wilingness o pay

are correlated.

8.4 Implications of Attitudinal Analysis in Capacity Assessment

The analysis presented a strong understanding that the success of ay WRM effort depends on the atitudinal
inclination of various aclor groupe and the degree of harmony in their thinking. The research suggests that the success
of any WRM program depend on the altitudinal inciination shown by individual aclors. Conversely, these inclinations
also define the level of resistance that one should expect while implementing any WRM programs. Especially, they can
determine the position of participaing stakeholders. This aiso provides an insight into what kind of or in what area or
group capacily building would be required, and how specifically a response package could be designed.

WRM is a complex issue, involving a number of activites that must be integraled and appiied in the given
context (Gale: 1992, Biswas: 1992, Fakenmark: 1994, Neupane and Young: 1997, Nigam and Rasheed: 1998).
Alfitudinal assessment can also provide the inclination of different actor groupe that can assist in perfeciing reorientation
frameworks. It can also provide the guideline on which the programs can be blended and implemenied.

Ancther usedul finding is that the analysis of WRM *as a whole® does not represent a true picture. The findings
indicale that it is essential 10 apply a reductionist approach folowed by a deductive mode of exploration. The ‘whole” of
WRM should be broken down info *parts” and individually analyzed. The “parts” then should be put through a process
of logical reconstrucion fo understand the overall piciure of the problem at hand. This finding reiterates the significance
of deontology and deconsruction presenied in Chapler 2 and 3. This also justifies the significance of situaled analysis
in WRM.
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CHAPTER NINE
UNDERSTANDING PREFERENCES

*To the best of our understanding, the wortd is a complex system of inferacting elements... In our

complex world system, we are forced fo cope with more problems than we have the resources to

handle. To deal with unstructured economic, social and poldtical issues, we need fo order our

priorities, fo agree that one objective outweighs another in the short term, and to make tradeoffs

fo serve the grealest common interest ... Most of us believe iife is so complicaled that in order to

solve problems we need more complicated ways of thinking. Yet thinking even in simple ways can

be taxing... Simple thinking about such problems leads to combinations of ideas whose structure

is not uniike a dish of spaghetti in which all strands are separate—but tangled. (Saaty: 1982:4)."
9.4 Background

The body of information that this thesis generated trough a detalled iiteratre survey, and assessment of
people’s acion and attitudes, suggesied that one of the iniegral components of capacity assessment is the analysis
and synthesis of preferences (Chahana or Awasyakata). WRM involves the need to simultaneous maximize a
combination of goals, and involves inlemal controversies. These controversies arise due o the differences in the level
of importance given to the various goais by different stakeholder groups.

The perception variability demonstrated in Chapler 8, in many ways, deconstructs the dlassical notion that
prevais in WRM (Steel: 1996, Spash: 1997). The existing notion in WRM is characterized by neoclassical
environmentaism This ressarch demonstraled that the siakeholders supporied or rejected an objective function, not
because they were otally “unconcemed” about the waler resource requirement, but because tese funclions
contrasied with their societal, economic, cullural, (and somelimes bureaucralic) milleu. This perspective, however,
endorses that the assessment of capacity is incomplete unil the people’s role as the true manager of the water
resource is carefully defined. Conversely, i calls for an appreciation that one of the most meaninglul capacities of the
peaple is reflecied in their abilly 1o answer the question of *how the programs should be implemented?” If the people
demonstraled in their acons and awareness very atiuned to the waler resource conditions of the area, and
demonstraled atfitudinal incinalion 1o “sustainable’ WRM principle goals, they must equally be capable of pointing out
their personal preferences in WRM allernalives.



The assessment of this abilly could produce muliple benefiis. It could betier synthesize the acion and
atitudinal analysis and coneolidale them info implementable actions. |f programs are based on such consolidated
preferences, tey could directly skmulale the peaple’s iikelihood 10 intemaiize the program easlly and quickly. Simiarly,
it could help in designing different program components by highlighting specific issues or betler allocation of avalable
resources. Moreover, this could help improve the participalion of the main stakeholders, as the activity would be taiored
in a sphere where pecple feel most comfortable 1 paricipate. Finally, i could be helpful 1o ingrain a democralic process
in WRM and sasly intemalize the existing management practices ino exismally designed management approaches.
This chapler builds entirely on the sub-walershed community’s responses gathered through the action and atfitudinal

analyses as documented in Chapler 7 and 8.
9.1.1  Objective of this Chapter

The main objective of this chapler is o prioritize the different activities within the four principie goals of WRM.

Specifically, this chapler aims:

o To provide individual preference hierarchy and pair-wise judgment results.
¢ To present relative ranking of factors, sub-factors, and altematives.

o Todraw inference based on the above two.

9.2 AHP Results
921 General

The assessment of preference
was based on mutliple attribule decision
making theory and used the Analytical
Heerarchy Process (AHP) for preference
synthesis. The delaled melhodological
account of the hierarchical assessment is
given in Chapier 5. The study sought priority
responses ffom 90 randomly selecied
responded, for which it used a fve-level
Analylical Hierarchical Model (Fig 9.1, 56).

Fig. 9.1: Analytical Hierarchy Format
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Parkipalory analysis of the preferred acivililes under the principles of sustainable WRM could be considered
a6 a significant ouicome of his thesis. Simiarly, collecion of informafion wilhin a vaid inconsistency it using a dificul
decision support approach — at least unil rigorous explanation was secured - could also be regarded as an important
resuit. The validily of the relakive importance between o fackors or sub-faciors was maintained by adopting an iieraiive

process (Chapler 5).
9.22 Indiv
\dual Factor Preference Table 9. 1: Individual First Order Preference of
It is presented in Table 9.1 that 52 Factors: Principles of SWRM

percent of the respondents want WRM activiles 0 Factor Preference in Percent
Descending Order Responden

improve the finiteness of waler in the area. This s

jmproving the Finiteness 52

consolidated the understanding that peopie are

t’atﬁcipatay and Increased Users 28

suffering from water resources shortage, quality Jnvoivement

degradation, and lack of proper technology 10 |Recognizing Women's Role 19

improve the present situation. The finding is dsoin |Realizing Economic Value 1

conformity 1o their altitudes and acions. it dleary  (Participatory Estimates: 1995-7)

indicales that the people are adjusting themselves and accepling various tradeoffs 10 increase waler use efficiency in

the area. The respondents also voiced the need 1o iniliale programe © increase user’s involvement in WRM. This factor

was the first order preference for 28 percent of the respondents. Similarly, 19 percent falt the need to improve Women's

role as the most important fackor. Only one- percent respondents prioritized the need for implementing activities to

implement activities that would improve the realization on waler a an 6CoNOMIC fesource.

923 Individual Sub-factors Preference
9231  Finiteness of Water

Table 9.2 indicales that any program having a sirong emphasis on waler quaity would be strongly received in
the sub-walershed. About 68 percent of the tolal respondents prioriized activies that would improve the quaily of
waler as thei first choice. This finding is in conformity with the problems relaled 1 the quality of waler as described in
Chapler 7.
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The finding on waler quality, however,
Table 9. 2: Individual Firet Order Preference of

contradicts with the theme of a keynole paper presented Sub-factors Under Finiteaness of Water
by J. Briscos, World Bank, in a recent Expert Group mehwingoma Percent
Meeling on freshwaler management in Harare (1996) Respondents

Briscoe presenied that °...waler qualily is a kuxury good, Quallty of Water 8
_ Quantity of Water 28

the demand for it fis] growing as income
Technological Improvement 4

grows’(1998:33). it may be irue if analyzed at the national
level, as Nepal Environmental Policy has indicaled:

‘In many rural areas, insufficient altention has been paid to prolecting water sources. A lack of
understanding about the transmission mechanisms of waterbome diseases means that people often
pollute waler sources indiscriminately in various ways and manner without understanding the
consequences’ (1994: 29).

(Participatory Estimates: 1995-7)

Seamingly, such generalizations could have been founded because often people’s response for water quality
degradation is much siower than the rale with which the waler quality degrades. However, a slower response does not
adequately justfy making a blanket stalement that the waler quakily is not an issue of concem for poor people in rural
communities.

Out of the total, 28 percent of the respondents wanted activities 1o increase the total quantily of water. A lower
priority given 1o this aspect could be because of a refined knowledge about waler resource set-up among the
respondents. The cumulative response also supports the findings presented in Chapier 7. Similarly, it could also be due
1o the refined economic sense on the part of the respondents. Itis presented in Chapler 7 that the economic loss due to
waler quality — explained in terms of loss of yield, wage and ivestock earnings - is significantly higher than that from
waler quantity problems. This leads 1 the consolidation of idea that waler quality degradation is a recent phenomenon
in the communily. Equally, it becomes dlear that although the community realizes the consequences, they lack locally
evolved response mechanisms for waler quality improvement It also appears that so far no concrete measuwres have
been taken by the exiemal agencies 1 improve the waler qualily silalion in the area, as the finding of Cowaler et .
(1994: 2-11) allested:

*... hygiene education and sanitation activties had been kimiled fo a few verbal instructions and
reminders fo the users by the technical staff during the initial project phases...



Only four percent of the total respondents wanied programs that would improve the technology in WRM to be
implemented in the area. The lower response is in conformily o the finding of Chapler 7 that the sub-walershed
belleves in receiving programs that can render results of greater magnitudes. This may be one of the reasons why the
terrace improvement program of Depariment of Walershed Management and Danish Inlsmalional Development
Agency has not been received very enthusiassically by the community (DANIDA: 1997). First, it only marginaly helps 10
improve their way of teracing and second, it conflicts with the people’s way of lerracing. Moreover, as Smadja's (1994)
research in an adjoining sub-walershed pointed out, the marginal loss (at least by the local definition) is far less in
comparison 10 the hassles involved in adopting the exitemal advice. Also, there may be some other advantages, which
are yet 1o come 1o the notice of the scientific community. This finding provides a reasonable perspective on the fallure
sustained by many projects implemenied for lechnology development in WRM. For example: the failure of Resource
Conservalion and Utiization Project (APROSC: 1974), Kamaii-Bheri Integraled Development Project (CIDA: 1993),
elc., can be attributed to simiar issue.

9232 Participatory and Users’ Invoivement
The synthesis of indvidual proferance presents | roy o 3. individual First Order Preference of
that the programe providing equal access 10 use waler were | Sub-factors Under Participatory Framework and

the moet preferred acivilty under the { orincicle of Users’ Involvement
Sub-factor in Descending Order Percent

WRM (Table: 9.3). Evidenty, although the current programs Respondents
contain a framework for al 10 paricipale, they fal o provide [0 4 Access be
an equal access for all 10 be a part of the programe. This  Conflict Reduction b:!
also suggests that the paricipalory ramework of the [Equal Opportunity 16
programs currenly in implementation may have been [Poitical Suitabiity 13
tooesly defined, Thelees nereet among the dsadvantaged  SIicance o Subwalershed |12

(Participatory Estimates: 1995-7)
groups 1o paricipale could be due o this imitation. This

justifies the lower atitudinal scores of Small Farmers, Women, and Off-farm Workers presented in Chapler 8. The need
o reduce conflict was ranked second indicaling that the sub-walershed is experiencing conflicts while using waler. This

supports the findings presented in Chapler 7.



The rest of the activiles, on increasing equal opportuniies, pofitcal suitabilly, and increasing the signiicance
of the watershed within the larger basin were aimost equally preferred. Theee activities wera ranked in first priorily order
by 12 to 19 percent of the respondents. It suggests that there exist a great degree of smiarity in the preferenta
incination foward the sub-principles and programs preferred witin it

9233 Women's Role in WRM

The empowerment of Women in WRM was
_ Table 9.4. individual First Order Preference of Sub-
ranked as the first order priority by 47 percent of he factors Under Women's Role in WRM
respondents. Simiarly, grealer responsibiity ©o Women s, factor in Descending Order Percent
in WRM was indicaled by about 42 percent of the Respondents
respondent as frst order priorly. The individua [mpowerment ull
— 2
oreference staisics are presenied it Table 04, It is |obonoon
ccess 11

reveded twough the quanificaion of altitudinal
dispositions that the actor groups, exceptfor Women and
NGO Workers, are not very positive about Women taking control of water resources (Chapter 8). The hierarchical
finding under this principle provides a meaningful justification loward such uneasiness.

Three caveals should be given conceming this finding of the preference assessment. First, a majority feels
that Women need lo receive programs that can increase their capacity in WRM. Conversely, this means it is believed in
the sub-walershed that currently Women have insufficient capabilly 1o manage waler. The community and faciitator
regard women simply as the source of labor. The following conclusion of Cowaler et a. supports the finding of this
thesis:

(Participatory Estimates: 1995-7)

“In...projects they [women] had no say in project plenning and management, but in construction
period, when houssholds were asked to provide labor for the construction of the scheme, women
were sent fo work. In general, women were used as labourers this being the communily's contribution
fo the project (1994: 2-11)°

Second, the stakeholders expressed that Women must receive an increased responsibility that can positively
confribule 10 ectablish their abiiity and worthiness of managing waler. Even more important reason 1o believe that the
communily regards the radifonal role of Women in WRM as a socially construcied phenomenon. It supports the
exisling perceplion of “Women must felch waler® as a socially construcled issue (Shama: 1987). Tradifonally, Women



have been assigned a much grealer responsibility © use waler than men have, however, socially; their actions have
been imited o felching waler or oocasional labor coniribuion. Therefore, uniess Women prove their worthiness by
participating in activities that are alien 1o the sub-walershed, the prevaiing perceplion is very uniikely to change and
accept the role of women in decision-making, planning and implementation. Apparenty, this indicales the existence of a
paradoxical situation. Neither are the stakeholders ready 1o give any kind of responsibility 1o women, nor, without some
form of initial trust, can women prove their worthiness. Thus, there exists a need for capacity buliding on this front. As a
realistic solution, the women may be gradually given more responsibiily and simultaneously empowered by designing
special projectsiprograms exclusively for women. However, this initiative also faces a danger of running into a situation,
which may not be acceptable 1o the predominantly Hindu sociely of the sub-watershed, and can be counter productive
with grave consequences.

Thirdy, it is apparent that the role of Women in WRM is noticed. The examples could be observed in the
actions (Chapler 7) and the attitudes of the peaple (Chapler 8). As presented in the above paragraph, uniess women
prove their abilty, itis very uniikely that the walershed community will support providing more access to women. Thus,
there exists a nead o prepare small programs for women that can heip them prove their ability in WRM. A simpler way
would be to make efforts in institutionalizing some of the WRM tasks that women are doing as their social responsibilty.
For example: women could be used in waler resource assessment o in generaling dala for moniloring and evaluation

of the projects that are in implementation.

9.2.34 Economic Value of Water
e ) Table 9. 5: individual First Order Preference of Sub-
The preference - synhecis factors Under Economic Value of Water
reveals thal the bty 109 pay is highest priorty o | Sup.factor in Descending Order Percent
45 percent of the respondents. The actvity © Respondents
assess the wilingness b pay was ranked as frst i{bilitytoPay 5
illin oP 32
order preference by 32 percent of he people. [— o
lmmmmdmmt 3
About 23 percent of the respondents fekt that the

(Participatory Estimates: 1995.7)
present cost sharing procedure i unfair and

improperly designed. They felt that a mulualy acceplable assessment method needed before the activiles are
implemented. lIM! (1997) found a similar gap in the procees of irigalion service fee (ISF) collection in imigalion sysiems.



Cowaer et . (1994) observed the problem of assessment in drinking waler projects and recommended conducting
studies to consolidate the issue in accordance 1 general socioeconomic condition of Rural Nepal.

it can aiso be indirectly inferred that i programs in waler management are implemenied with income
generating actvity, such programs will have a very high acceptance rale. As Cowaler et d (1994: 2-12) ‘most of the
NGO water supply projects were inlegraled with their community development actiiles and thereby achieved more
inferaction and §me with people.” Table 9.5 provides the individual first order preference of activiies under the fourth
principle of ICWE (1992).
9.24 Individual Preference to the Alternatives

MMMMMNWMWWanaWHWMWRMM
formulation and implementation. Sixty-wo percent of the respondents belleved that the role of people must be
increased in WRM. Simiarly, about 33 percent of the total respondents believed that the govemment should take

grealer control in WRM in the area A smal g 92- individual Preference and Their Priority on Mode of

proportion of the respondents (~5%), however, Program Implementation

beleved that the pressnt mode of

implementation is the most appropriate mode of =

program implementation in the sub-walershed.
This clearly indicales that an overwheiming 4
e e B

the present mode of program implementation. /

The summary, presented in Figure 9.2, indicales '

that any program in the area would be received "‘mm:” Third Graer
wih less resistance i the approach ||| OsamsQuo TMore Local Control  ®More Central Control

management were vesied either 0 the people | (Participatory Estimates: 1995-7)
or 10 the government

Two caveals should be given conceming these findings: First, the current WRM lacks the required
preciseness 10 receive atienton of both the walershed communily and the aciors responsible for taking it 1o the
walershed. Second, any effort of WRM would be overwheimingly received in the sub-walershed, i it would
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demonsirate some level of difference in the implementation procedure from that of the current approaches. People in
the area preferring NGOs over government to implement programs may be justified on this ground.
9.2.5 Actor Group Preference

The finding under this section reflects the patiem of individual actor groups’ prioritization and preferences. The
results are the outcomes of the synthesis of AHP model using Expert Choice 9.5 software. The AHP model synthesis
was done in the field itseif and all results were discussed both in a general mass meeting and separate actor group
meelings. The analysis was conducied with an inconsistency index of les than 0.1. This indicales that the group data
mwmmmwmmmbmwmdmmgmmwemdﬁs
mddmaybedﬁbubdbhm&ushhﬂdmwagadhmmﬂndobdcdmﬁmtmmmd
of established rapport among the researcher, research assistants, and the stakehoider groups.

9251 Small Farmers

Small Farmers indicaled that they wish lo receive programe that would provide equal opportunily for all and
demand more users’ involvement It was revealed from action analysis that they are least aware of the WRM activiies
in the area. Conversely, they feel that the more their voice would be heard during the process of management, their
access 10 water would increase. They perceived thal an increased role would enable them betier bargaining power and
they would receive an increased quantity of fresh waler, which was their second priority (Table 9.6). It was very logical
in the sense that majority of the small farmers’ survival depend on the avaliabiiity of water. Ofien the relative prosperity
among Smal Farmers is determined based on the neamess of their agricultural plots to the source of water. It was laler
revealed in the group discussion that none of the 15 Small Farmers who provided the response had ever participaied in
any WRM programe. The situalion, with a few exceplions, was simiar for a Small Farmers in the sub-walershed. This
finding is also in conformily (o their attitudinal outiook presented in Chapler 8 of this thesis.

Within finiteness of waler, the Small Farmers overwhelmingly prioritized the quality of waler. This was a very
MW.WMMMWFMMSWM“w&;dMMmm
serious cash flow problems 10 the whole family. In addifon, getiing sick involves paying for the doclor and taking care of
medical bills. The jusiificaion for thig reaction is presented in Chapler 7.

Small Farmers prioritized the empowerment of the Women in the sub-walershed as the most important sub-
facior % improve women's role in WRM. Similarly, they prioriized the need 1o provide equal opportunily 1o everybody
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under the second principle of WRM. As has been presented earfier, Small Farmers least support the nolion of putting
an economic value of waler. It was the major reason revealed later as o why they have prioriized the need for activiles

that wil help generale the sense of wilingness 1o pay among the people of the sub-walershed. It was reporied that
Small Farmers feel that i is not they but the farmers of higher sirata do not realize the true value of waler.

Table 9.6: Summary Sheet: How Small Farmers Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis)
riicipatory and Users’ involvement 0.52
Equa nity (o Ev in Plannin 0.44
Equal Access to Everybody in Planning and outcome of planning 0.275
Political Suitability 0.164
Minimum Conflict 0.078
Empowerment of the communily & increasing its significance 0.043
Finiteness of Water 0.371
Water Quality 0.731
MWater Quantity 0.188
Technology for WRM 0.081
Women's Role in WRM 0.072
Empowerment 0.743
More Responsibility 0.194
More Access 0.063
Economlc Value of Water 0.03¢
%ﬁm Pay 0.69
t of true value of water 0.229
IAbiiity to Pay 0.075
Synthesis of Leaf Nodes with Respect to Ideal Mode
More Local Control 0.493
More Govemment Control 0.334
Continuation without any changes in the design and implementation 0.226

The synthesis of Small Farmers’ preferences presents that they wish b Lake grealer control of WRM in the
sub-walershed. Their second priority is the govemnment taking grealer control of waler resource in the area. The Small
Farmers put the status quo approach as the least preferred oplion.

9252 Large Farmers

Large Farmers provided the moet peesimisic responee. It is obvious that this group curmendly enjoys a dlear
dominance in al WRM projects and programs being implemented or proposed in the sub-walershed. They have, in
most of the cases, the bestocaled land that receive year round imigation and oflen the community taps are
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purposefully localed in proximity o their houses. Despite this dominance, this group felt that the fineness of waler is the
most important aspect in the sub-walershed (Table 9.7). Surprisingly, the actor group ranked participatory role and
more users’ role in managing waler as their second order preference.

Table 9.7: Summary Sheet: How Large Farmers Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis
Finiteness of Water 0.47
Mater Quantty 0.709
Water Quaity 0.179
echnology for WRM 0.113
Participatory and Users’ Involvement 0.334
Poliical Suitability 0.438
Empowerment of the communily & increasing its significance 0.188
Minimum Conflict 0.182
Equal nity to Ew: in Plannin 0.118
Fqual Access to Everybody in Planning and outcome of planning 0.075
[Economic Value of Watsr 0.115
IAbilty to Pay 0.528
hssessmmt of true value of water 0.333
W&MPW 0.14
'omen’s Role in WRM 0.082
Access 0.547
Empowerment 0.345
Responsibility 0.109
Synthesis of Leaf Nodes with Respect to Ideal Mode
Local Control 0.538
Continuation without any changes in the design and implementation 0.257
More Govemment Control 0.205

Within Finleness of waler, Larger farmers preferred programs 10 increase the tolal quantly of water. As it is
dlearly demons¥raled in Chapler 7, this is a very natural response. Seemingly, the quantiy of waler used by the people
is positively cormelalad with the income level of the houssholds. Apparenty, this group suflered relatively less from the
waler bome diseases, could afford 10 bol waker and also, in the case of liness, pay for the docior and medicine.

Ofien itis from within the Large Farmers that the local leaders are selected. This was one of the main reasons
why Large Farmers feel that the poliical suitabity of the WRM programs is the most important sub-factor that needs o
be maximized. They fekt that poliical stability could help increase participation and induce grealer invovement of local
people. The Large Farmers felt, and accordingly priorilized, that providing grealer accees to Women is the best way b
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increase their roles in WRM. Regarding the economic value of waler, Large Farmers felt that there is a need 1o
increase the ability 1o pay of the people in general. It appeared that the Large Farmers wanled ‘o categorize
themssives among the unable-10-pay candidates in the sub-watershed.

These all preferences funnel 1o the reason why the Large Farmers feit that the government should take
medmmhhmwmwbadmanmmwasbmmm
status quo. The Large Famers demonsraled a strong level of simiarity in the spectrum of its factor and sub-facior
preferences. The factor and sub-factor preferences were inked in such a way that all would sustain the benefit that the
Large Farmers are currently enjoying.

9253  Off-farm Workers

As discussed earfier, Nepal is an agricultural country and because of this, the majorily of the programs
desig\edhmmsotrcasprwideagfeatemmhasisbmefaninggrmRecenw.lhisaﬂentionmdvdmhas
started to shiftin the favour of Women. However, very few programe cater b the specific needs of the off-farm seclor.
There are a few programs initialed at the central level 1o relale the off-farm sector with the waler, however, most
anmﬂycabrbhhbtestofhebigmbtpdsesmdumThisnus(beoneofmreasmsmym-fam
Workers strongly feit that WRM programs ought 1o be more particpalory and must ivolve the users. The Off-fam
Workers second choice was to increase the women's role in WRM. Understandably, because most of the off-fam
activities are family-managed business, they have regarded the importance of invalving women in WRM.

The majority of the Off-fam Workers selecled for this study were involved in income-generaling actvities
directly linked 10 waler, such as waler-milling, canal-digging, masons, elc. These people have, by virtue of their rade,
relatively grealer knowledge of the available technology. This was reporied as one of the reasons why these people
selacted lechnological suitabiity as the most important sub-factor within finileness of waler (Table: 9.8). Similarly, these
peaple preferred programs 1 give Women grealer access in WRM. They reasoned that if the acoess 10 act in a real
situation is provided, this could dramalically improve the women's ability 1o involve in WRM and quickly empower them.

Water often has a conficing use in the off-farm and farming sectors. The minor feuds between the farmers
and the off-farm sectors are somelimes inevitable. in these conflicts, the farming communily always receives an upper
hand as it i a ¥adifonal cocupalion and many people are invoived in it Thus, Off-farm Workers srongly favoured the
need to minimize the waler use confiicis in the area. This overwhelming support required reevalualing teir responses
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because the Large and Small Farmers had given lower preference 1o such activies. The exiended inquiry resufted that
the Off-farm Workers were very frulhiul in their response. It was also revealed that the conflicts are more serious during
the wheat (dry) season. It indicales that the preference of the people in being involved in a WRM program is season
dependent. The preference is very fluid and changes with the variability in the availabiity of water.

Table 9.8: Summary Shest: How Off-Farm Workers Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis)
Participatory and Users’ Involvement 0.549
Minimum Conflict 0.424
Equal Access (o Everybody in Planning and outcome of planning 0.262
Empowerment of the community & increasing ils significance 0.188
Equal nity to E in Plannin 0.144
Political Suitability 0.053
Women's Role in WRM 0.243
More Access 0.731
Empowerment 0.188
More Responsibility 0.081
niteness of Water 0.147
echnology for WRM 0.55
ater Quality 0.362
Water Quantity 0.061
hconomlc Value of Water 0.036
lAbility to Pay 0.733
Milingness to Pay 0.199
IKs.%:essmem of true value of water 0.068
Synthesis of Leaf Nodes with Respect to ideal Mode
IMore Local Control 0.430
Continuation without any changes in the design and implementation 0.360
More Govemment Control 0.210

The oft-farm group gave the ability 10 pay as the most preferred sub-factor within the economic value of waler.
This group preferred that the walershed community should take grealer control of the waler resources asserting that
the responsiiity to design WRM program and implement them should be with the people and not with the government.
9254 Women

itis reported in chapter 7 that Women are responsible 1o take care of over 95 percent of the activilies relaied
1o waler resources in the sub-walershed area. However, moet of theee actions are limited o the use of water and
labour contribution, which are sekdom apprecialad. The sralegic planning report of drinking waler secior in Nepal has
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reporied that very rarely womsn's role is recognized other than labourers in system design and construction (Cowaler
et al.: 1994). Perhape, there exisis a need 1o properly analyze these roles, as felching waler for the housshold may
take a lot of time, but the decision on where 10 place a tap within the communily is much more criical. Unforiunalely, the
women's role on the former is completely disregarded as a duly assigned (o them based on social division of labor.

Table 9.9: Summary Sheet: How Women Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis)
'omen's Role in WRM 0.48¢
Empowerment 0.707
Access 0.223
More Responsibility 0.070
hrﬂcintory and Users’ involvement 0.308
Minimum Conflict 0.424
Equal nity to E in Plannin 0.262
Empowerment of the communily & increasing its significance 0.188
Equal Access to Everybody in Planning and outcome of planning 0.144
Political Suitability 0.053
Finiteness of Water 0.154
ater Quality 0.664
Technology for WRM 0.271
Water Quantity 0.085
E:onomlc Value of Water 0.054
ility to Pay 0.758
&:mm 0.151
t of true value of water 0.091
Synthesis of Lesf Nodes with Respect to ideal Mode
More Local Control 0.491
IMore Govemment Control 0333
Continuation without any changes in the design and implementation 0.177

Recently a few programs have been infoduced in the sub-walershed, which give the sole or more
responsibiity 1o pian, manage, and operale WRM projects o Women. However, a comparative process and impact
evaluation of two projects, one managed endrely by women and olher enérely by men, indicale that the former project is
poorly managed than the latier (Chapler 7). This selected case is one of the most frequenty ciled examples for
women's incapabilily 1o manage waler. Unforknalely, Women themeeives feel that their project has failed to provide
the envisaged benefit 10 the watershed community. Theee are some of the reasons why Women expressed the need



b implement programs that can enhance their roles in WRM (Table: 9.9). As could be expecied, their second
preference was the activiles that magnify the users’ role in WRM.

Women regarded waler qualty as the most important sub-facior within the finiteness of waler. Because of
quality deterioraion, women suffer moet because of reduced income 1o the household, 1o act as the carelaker of the i
member of the famiy and 1o divert atlention from other economic activities. Thus, their being most concerned can be
very well justfied.

Simiarly, in other factors, they considered that empowering them could really help increase their roles and
pabnthRM.ﬂnmnmmwmddhmMMhummmmm
the area’s WRM wouid really improve if conficts were minimized. Simiarly, they regarded ability 1o pay as the most
important sub-faciors to realize the economic value of waler.

In overal, the Women overwhelmingly emphasized that the people in the watershed should take an
increased control of waler resources. It must be noled, however, that the Women's responses could not be cross-
examined through a separale group. Twice such meetings were called, but only two Women showed up for group
discussions. Reportedly, the Women were not allowed 10 go ‘alone’ lo atiend the meeting.

9255 LocalHevel implementsrs

Locaevel Implementers currently shoulder the responsibiity of implementing aimost 95 percent of the
developmental works and approximately 98 percent (caiculaled on the basis of Dollars spent) of the WRM programs. A
gradual shift in the activities is taking place from the govemment o NGOs. However, the shiftis very siow, and the
pfooessofﬁsdepaueisvmmrdmhmbmdmptwy.haidﬁon.NGOsbohavefdedbma'lta’l
the required level of Fansparency. As i is reporied in chapier 6, the budget and planning processes are very
complicated, and often theee do not involve, at least in pracice, common people in the walershed area. This has given
LocaHevel implementers an upper-hand and, ofien an unquestionable prerogalive in deciding, planning and
implementing programe on WRM.

The LocaHevel implemeniers have asseried, however, that they would ke b see a betler participative
framework inroduced in WRM (Table. 9.10). Their second preference was 10 increase the availability of water quantity
mmhm.mmmmmmmmmmmsmmb
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roles in WRM more refined. Unfortunalely, none of the programs currenlly underway seemed to have realized such

necessity.

Table 9.10: Summary Sheet: How Local-leve! implementers Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis)
Participatory and Users’ involvement 0.502
Political Suitability 0.449
Fqual Opportunity to Everybody in Planning 0.295
Equal Access to Everybody in Planning and outcome of planning 0.132
Minimum Conflict 0.082
Empowerment of the community & increasing ils significance 0.043
Finiteness of Water 0.225
Technology for WRM 0.674
Water Quality 0.226
Water Guanity 0.101
MWomen's Role in WRM 0.178
Empowerment 0.549
[More Access 0.249
More Responsibility 0.157
Economic Value of Watsr 0.094
IAssessment of true value of waler 0.733
Eiullin@ess to Pay 0.199
ility to Pay 0.068
Synthesis of Leaf Nodes with Respect to Ideal Mode
Govemment Control 0.412
Continuation without any changes in the design and implementation 0.343
More Local Control 0.245

Often LocakHevel implemeniers’ decisions are poliically molivaled, which, ¥ they fal 1o follow, may lead to
transfer or dismissal from the job. As Cowaler et al. stated:

* the DWSO is not immune from the influence of DDC members and MPs during the short listing and
feasibilly studies. Influence can aiso be exerted during the process of selecting projects for
implementation. The process of allocating budgels o the DWSO is also not immune fo
influences...the resuk is a distortion of the development program that prevenis DWSO from

implementing communily management policies® (1994: 2-31).

This must be the main reason for LocaHevel implemeners giving the first priority (b political suitability. The
MWWMWbMaMdMMmWMW
the true value of waler.




The LocaHevel implementers preferred that the govemment should take grealer care of WRM in the sub-
walershed area. This preference is very justifable, in the sense that giving more responsibility 1o the sub-watershed
community would mean that they have less responsibilty 1o exercise. This finding supports the assessment of
atitudinal adherence of the Local-Level implementers. Provided this sector has a grealer control of waler resources in
the area, its current domination in the WRM can continue.

9256 NGO Workers

Conlemporary WRM approaches regards NGOs as the backbone 1o advance specific programe or activities
©o the beneficiaries (Cowaler et al: 1994, Briscoe: 1998, Nigam and Rasheed: 1996). Although in Gerkhu Khola
WM.mawexbmdmdhhmd(seedwh:G)NGOsaeowd’m,mdlhe'r'molvmthWRMisvetynew
and indirect. The recent efforts made by DANIDA and RWSSFP 1o use local and extemal NGOs are the first of ts kind
in the area. As the programs are 1o be implemeniad, the sub-water community could not provide much information
about the nature of their dealings with NGOs. However, the programs implemented in other sectors — some of which
are very closely relaled lo waler — received some degree of appreciation from the beneficiaries.

This research received an overwhelming support of the NGOs, which indicale that they have a higher level of
wmummwmmhmwmm.mowmmmmwmmgm
mmmmmamhmmwwmmmmmwmam&mm
also favored o increase and recognize the Women's role in WRM programs, which indicates their higher level of
appreciation of how the global and national understanding in WRM s changing.

The NGO Workers srongly feit that increasing waler quality and quaniity is dependent on the introduction of
right kind of technology. They felt that the Women's role in WRM could be recognized betier if their access o WRM
planning is increased. The overwheiming support of NGO Workers 1o increase Women's access is reflected in the
mmMmMWhhthDAMDANRWSSFPWmmmum
Women as the contact group in the village for program implementation.

It was surprising 0 nole that NGO Workers have experienced conflicts emerging in the sub-walershed area.
Consaquenty, the NGO Workers overwheimingly supporied the need for minimizing conficts in the area. To find a
justiicaion for this unprecedented preference, the researcher made a deeper inquiry into this issue. It was revealed
that the primary reason for the confict is the limiled funds available with the NGOs, which requires them 10 be selective
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and they can support only a few hamiets within the sub-walershed area. This has given people in the walershed a view
that the functioning of NGOs is often biased or polilically conscious in favour of a certain VDC or hamiet. A minor confict
between two hamiets in Upalio Gerkhu was caused due b uneven distribution of resources. This confict must have
given the NGO Workers a reason 1o believe that the sub-walershed area needs special programs 1o reduce conficts.

Table 9.11: Summary Sheet: How NGO Workers Preferred WRM Programs
Aspect in order of preference Preference Score (AHP Synthesis)
Participatory and Users’ Involvement 0.549
Minimum Conflict 0.424
Equal Opportunity to Everybody in Planning 0.262
Empowerment of the communily & increasing its significance 0.188
Fqual Access to Everybody in Planning and outcome of planning 0.144
Political Suitability 0.053
Women's Role in WRM 0.243
More Access 0.731
Empowerment 0.188
More Responsibility 0.081
Finiteness of Water 0.147
Technology for WRM 0.55
Water Quality 0.362
Water Quantity 0.082
Economic Value of Watsr 0.081
IAbility to Pay 0.733
illin, to Pay 0.199
ssessment of true value of water 0.068
Synthesis of Leaf Nodes with Respect to ideal Mode
More Local Control 0.478
More Goverment Control 0.334
Continuation without any changes in the design and implementation 0.188

To realize the economic value of waler, the NGO Workers very stongly supported the activiies that improve
and properly establish the sub-watershed community’s abilly to pay. Similarly, as regards to the mode of program
implementation, they supporied that the people in the sup-walershed must take a greater control of their waler
resources.

9.2.6 Overall Group Preference

The capability 1o synthesize overall group judgment i an important aspect of the AHP model appiication. The
result draws the conclusion based on the individual preferences, acior group preference, faciors and sub-factors
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preference and synthesizes the most preferred akemative. Thus, the result provides a consensus judgment of all acior
groups having muliple and conficting preferences 1o difflerent factors and sub-factors.

The overall inconsistency index of he model is less than 0.1, which is lower than level of error allowed in the
AHP simulaion (Saaly: 1980). The model output also presents the degree of suitability of the allematives. The overal
judgment (Fig. 9.3) provides that the best allemaive for the sustainable WRM in the sub-walershed is 1o implement the
program by awarding a greater control of the waler resource 1 the people. Similary, the second best altemative is the
govemment taking a greater control o manage the waler resource in the sub-walershed area. Conversely, the current
approach is not suitable and must be either immedialely modified or abandoned. It can be loosely remarked that the
peoplewldreiedhcmadtybtﬂtﬁgpmganamvayﬂrstdage,iﬂhededgnoﬂheitmlenmtaﬁonisnot
changed.

Fig. 9. 3: Synthesis of Overall Prefersnce with respect to GOAL (ideal Mode)

OVERALL INCONSISTENCY INDEX = 0.07

More Local Control
More Government Control [ 337 |

Status Quo

(Paricipaiory Estimates: 1995-7)

9.2.7 Syntheses of Factor and Altemnatives

If the above analysis is carefully observed, it emanales a very important concern - is the preference for mode
of implementalion universal or does it vary with the specific activiles? This ressarch observed this aspect by
synthesizing the fackors vis-2vis the preference of allemalives. Athough the model permitied the synthesis of individual
preference for different modes of implementation with respect o factors and sub-faciors, it has been presented only for
the sub-walershed and for the factors, which provides a concrele pickre with polentiaity of generaizaion. This
analysis demanded calcualion of geomelric means of the prelerences of all the actors under each facior and sub-
factor and their analyses using the same model.

The outcomes of the factor vis-2-vis allemalive analyses are preseniad in Table 9.12. As the figure suggess,
wummmbumdm.bmmmm«um the sub-walershed
mmi&ﬁﬂnsbﬂ(ege&rwtddmmmmmmmm
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Table 9. 1: Diverse Cholcs -Synthesis of Factors with respect to the Alternatives
Factor More Local Control Status Quo Approach | More Govemment Control
Score Priority Score Priority Score Priority

Finiteness of Water 0.191 n 0.257 [ 0.552 |
Participatory and More users’ |  0.591 | 0.202 ] 0.207 ]
involvement

Women's Role in WRM 0.569 [ 0.199 1] 0.232 I
Economic Value of Water 0.468 | 0.308 ] 0.225 11}

(Participatory Estimates: 1995-7)

First, that the sub-walershed community’s personal capacily 10 increase the total physical avalabilty of waler
has reached its peak and can not be improved further. They have also realized that the current mode of implementation
is also not going to beneft them much. This caused the farmers b opt for, may be unwilingly, the aflemaiive that
demands more govemnmental control, which indirectly mean that decisions can become more authoritative. Some of
the current WRM practices recenty implemenied by the govemment, e.g., DANIDA sponsored Gerkhu Khola
Watershed Management, or Trishuli Drinking Waler projects, may have aiso been the reason for the sub-walershed
community 10 acquiesce in 1o the govemment's control. This aiso supports the alienation, annexation, and arbirariness
theory presented in Chapler 7. Finally, this finding also substantales the point made on the outset of the thesis that the
mm'swmmmmwmwmmmmwiﬁmmm
inherent 1o the mountain speciiciies (Jodha: 1991). The intensity 1o which the sub-watershed communily has asserted
this fact could be sensed through the comparison of Eigen Values of the alternatives with respect 1o the faclor.

Tommtnnmadmmmwwmmwmmmwm,
knowledge, and locally evolved techniques. This provides a sense that the partnership of govemment and the local
people is inevilable. Yet, they must complement each other rather than infringe into or distort a sustainable and soundly
operaling system. However, this marriage is consirained by fackors presenied in Chapler 7 (CATCH - 22) and are
exacerbaled by the perceplion variability presented in Chapler 8.
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Fig.9.4: Performance Sensitivity with Respect to Goal for Nodes below Goal : Most Preferred Water Resource Management

(Base Case)
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9.3 Sensitivity Analysis

The AHP model was aiso put through a logical sensiivily analysis 10 find out the changes in the overal
preference by altering the current level of ackor infuence. The sensitivity was performed by increasing the relative
importance of all actors and faciors. This compuler simulation provided that the changes in the relative importance 1o
the faciors do not affect the relalive preference of the local level conirol to WRM in the walershed, However, a 30
percent change in the importance of Local-evel implemeniers from the base case makes the pessimistic approach
more appropriate in the sub-watershed area (Fig. 9.4). Thus, f inferred in the perspective of present level of influence of
the LocaHevel implementers in WRM efforts, the participatory mode adopied by the government may appear irationa,
as the sensitivity of relative importance provides that a relative power vesied on the Local-evel Implementers may
make the programs more effective when the government takes the entire responsibility of implementing them.

9.4 Implications of Preference Assessment

The AHP analyses provided an insight inlo how the activiies are preferred by the people in the sub-
watershed. Overall syntheses of the individual, actor groups and overall group judgment provided that there exists a
need to change the course of WRM in the sub-walershed area from its present mode.

Al stakeholders wanted the peaple living within the watershed 1o take grealer control of their waler resources.
There were definite indications that some activities were betier received and overwhelmingly supported by the people
and can provide maximum benefit to the sub-watershed. Similarly, there are others, which have been currently rejected
or much less preferred. This, essentially, presents a very useful spectrum to maneuver the implementation modality of
the WRM. WRM in small Himalayan watersheds is definilely not a *keep the hands off affair, neither is it an issue of
*just’ encouragement, as this quole from the Nepalees environmental acion plan consolidales:

“Future rural water supply projects wil need o encourage commundly participation in project design

and implementation, develop public education program thet pertain to waler resources...

(HMG/NEPAP: 1994:29)

There are obvious signs that in some of the aspecis of WRM, people do require some assistance, and, in
thal, they have dearly spoken for the nead 10 give the govemment a grealer responsibiity. The peaple’s demands are
visible only in the actvites that are not supported by their vast knowledge and local ingenuly. This presents the sub-
walershed communily as cost and program sensilive. Thus, it is less important to design resource sensiive programe
in the area and implement but than o internalize the cost and program sensilivenees of the people. This theeis could

243



recommend, based on the foregoing analysis, that the best possible way 10 inlsmaiize such sense was 10 provide
selective assistance wherever the community has demonstrated their real need.

The reesarch aiso revealed the exising interinkages between different faclors and sub-factors. These
interfinkages indicale that by addressing one facior, the goal of some of the other factors can be maximized. For
examb:h&ndFamemNﬁzehmdrddedbmmhmssdmwwnmdmamqan
relaled 10 the participatory framework in waler management. Such issues are essential 1o be considered in capacity
MwmmsmthuwuedmdwﬁvﬁesWepembhwemwmm.ms
demummummmbmeaammmmmwm
the externa support agencies. Simiary, the analysis has also indicaled the mode of implementation sought as the most
appropriate in the sub-watershed area.
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CHAPTER TEN
+ CONCLUSIONS

“Capacity building is forsmost a global and a strategic element in the sustainable development of the

weler sector; it is a long-term, continuing process thet has fo permeate ail activities in the seclor. [If]

also entails the application of a number of specific techniques fo strengthen performance of sector

and sector supporting organizations...with regard fo a strategy for water sector capacily building, &

must first of all be recognized that each country and region has ils specific characteristics and

requirements with respect fo s water resource situation and ...[other associated realities]. Therefore,

operational strategies must be tailor made. To achieve this i is [essential that] water resource

assessments be inliated...(Deift Declaration: 1991 cf. Alaerts et al.: 1991: 17-18)
10.1 Synopsis

Although the current knowiedge of Waler Resource Management (WRM) is based on many years of
theoretical and applied research, there are many areas - crucial 1o the successful implementation of WRM - where itle
effort has been made. This thesis explored one such area, locak-level capacily assessment, or assessment of the abilty
of#xema;brstakehoﬂarshasmalwalashedbcapemmepmbbmsrelabdbwateruﬁzaﬁonandmanaganent
The research had four objectives: a) lo understand the locaHevel actions by analyzing both social and physical aspects
of waler use in the sub-walershed area, b) lo understand the local-leve! atfitudes and find perception variabiiity among
the actor groups, ¢) bo idently local people's major preference for WRM and d) to synthesize the findings and present a

conceptual framework for capacity assessment (Chapler 1).

The fndings of this thesis are built on a systemalic review of ierature and a participatory research carried out
in a smal sub-walershed, Gerkhu Khola, in Nepa. The research primarlly used the knowledge of loca-evel
stakeholders 10 consoidale the concept, methodology, information, and synthesis of capacity assessment
Consolidated analysis of mutually observed (by the researcher and the local-level stakeholders) WRM phenomena
indicated that the peaple’s knowledge in WRM could be best understood by assessing their actions, aftitudes, and
mw,wmmmmmnummammw
framework. Such dynamism arises out of the changes in human-waler inleraction processes, which are shaped by
ww,m.wm.metmmmmw
changes recorded therein. Consequently, a series of ileralions using separale analytical approaches to understand
acions, atfludes, and preferences are desired. As much as the dynamism of capacily affects information generation
and their analyses, it equally affects the use and generalizalion of explored resuts. Alhough the processes are mostly
silualed, some ends could be generaled for fulre use or for the paraliel applicalions in similar regions. Thus, this
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thesis does not provide any *generalzed-inding,” appliicable 1o the entire Himalayan belt, but it provides an approach,
which can be used, for similar works in the region. By an approach, this thesis implies refinement of the concept as wel
as methodical issues in capacity assessment, and a simple framework fo operationaiize it

it must be made clear at the outset that the content of this chapler was discussed with the sub-walershed
community and all suggested modiicalions were duly incorporated into the synthesis. Especially, the critical analysis of
Sustainabiity, Knowiedge, Alitude, Preference, and Evoluionary (SKAPE) issues in WRM vis-4-vis capacity
assessment is an outcome of this exercise. It is believed that SKAPE would be useful for solution analysis and problem
synthesis in the area of capacity assessment.
10.1.1 Objective of the Chapter

The main objective of this chapler is 1o synthesize the findings and provide the major conclusions of the
thesis. Specifically, the chapler aims:
1. Toprovide the main conclusions and synthesis of the research.
2. topresent aframework to summarize the actions, attitudes and preferences
3. To identify the research gaps and recommend the areas where further exploration would be needed to

consolidate the concept of capacity assessment in WRM.

102 Conclusions
10.2.1 Capacity Assessment as the Missing Link

The introduciory chapler of this thesis described that the locaHevel capacily and its use in WRM are
becoming a major research focus in conlemporary water management research (Alaerts et al.. 1991b, ICWE: 1991
Hartvelt: 1996). Chapler 2 of this thesis reflecied that much of this inlerest has emerged due 1o a series of measures
adopted during the past with lile or no progress at the implementation levels (Alaerts et al.: 1991b, Okun and Lauria:
1991, Biswas: 1996, UNDP: 1997, Hopkin: 1997). It is now belleved that the contemporary efforts focus more on
theoretical consolidation rather than the praciicabilly of the issue (Brikké et al.: 1998). However, such theoretical
consolidations are ofien limited, and lack the required deplh to make capacity assessment operaional at the grassrools
level (Hartvelt 1996, Bicwas: 1996, Hopkins: 1997, Najis: 1997).

WRM efforts in the Himalayan region aleo suffer from theee limilaions (Cowaler et al.: 1994, Neupane and
Young: 1997, IIM:: 1997). Forlunalely, there is a growing global attenion, which regards capacily assessment as a
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braakthrough approach, and advocales the need to make it compalible and iing to WRM exercises al the grassrools
level (Hopkins: 1997, Serageldin: 1997b, UN: 1996). Similarly, on the olher extrems, some vilage-based studies have
argued that the use of locaievel knowledge in WRM is very itle (Butz: 1967, Butz et al: 1991, Neupane: 1993,
Smadja: 1994, Chene: 1997, Lane: 1997, Serageldin: 1997a). The conceptual convergence of these two perspectves
shows that capacity assessment is one of the missing links o operaionalize concepts such as capacly buiding,
participation, and indigenous knowledge.
10.2.2 Addressing the Conceptual Complexity of Capacity Assessment

Chapler 2 of this thesis showed that the conept of capacity assessment is used extensively by a broad
spectrum of individuals and authoriies. The term can be found in everything from govemment policy papers to the
professional teralure. It has become an infegral part of the WRM rhetoric, in part due o the conceptual complexily of
the term and, in part, due 1o the appeal of the word ¥ the academic and donor community. Yet, as itis presented in
Chapler 2 that the existing concept, without a clearly atainable framework, is defined so loosely that it is open to
multiple interpretalions. It is dlearly presented that a few efforts have been made fo consolidate the theoretical aspect,

but the practical use of such consolidations 1o design a WRM framework have not been atiempled both by the
organized (UN or bilaleral agencies of Box 10.1: Msin Conceptual Conclusions

. | Capacity assessment is recognized as one of the most
indvidual  counries) or  unorganized | oant aspects in WRM, yet it has received fimited atiention.
(individuals and organizations) seciors. There is a call for a paradigm shift and, in that, need for a design
methodology. The envisaged paradigm shift is calling for not jus
Throughout this thesis, no effort has to increase the participation of people in WRM, but o identify

been made o complicals e conoept of | WY point for the extemal efforts lo operale betler
participate in locaklevel WRM. The call is more o design

capacily assessment The working dedniion, reinforcement mechanism rather than to distort the local way o

on which the argument of this thesis is bult, |  WRM.
o Being a people-centred strategy, it is essential that the concept

was kept simple. It beleved hal, Re |  joruion and framework for capacily assessment are made
knowledge, capacily is also silualed, and he simple 8s possible.

local capacity in WRM could be undersiood better by studying the situaledness of community vis-&-vis waler. Thus,
Mmauwamamdmmuwmmmmmm
their waller, what they think about WRM and how they think WRM should be.

L
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hwadw.homu,tmmmmmvawdmwmm&ad.mu&dm
wmuma'@wmﬁmmawaywmmumd
a certain ideologue are well understood and require file elaboraion. Because, in theory, al WRM approaches, even
those founded in complex engineering theory, present themselves 1o be “capacity oriented”. Obviously, such
affemations are based on a conviclion that no one has yet properly defined the concept of capacity assessment at the
local level (Hopkins: 1997). Consequenty, the use of words such as *participalory” or “indigenous technology” oflen
appears appealing lo Ml this definiion gap.

However, in practice, as this research has demonstraled, what may seem an easy way-out of a definiion gap
is, in fact, the most convincing starting-point for a difficult analytical task. The finding of this thesis has adequalely
proved that anything conceming locakHevel capacity must directly involve local pecple. Similarly, there is a need to
simpify the definition for capacity assessment rather than make it complicaled. Emphatically staled, without invalving
W.wammmnmmmmaumdmmummmmm
what is its fundamental characleristic - its situatedness. Thus, the most useful definiion of capacity assessment that
myhnﬁei&'capa@asssssnmﬂkndﬁntamaawamwhm#bbqbwﬂbamdwm
a sense and understanding of how the local peaple demonstrate their knowledge and what knowledge they
demonstrale’.

10.2.3 Use of a Philosophy that is Situated and People Based

Chapler 3 of this thesis preseniad a view that the shiting and fudging of the aims of Himalayan WRM and its
episiamoiogical foundations are reflecied in the shifing and fudging of its methodological principles. Thus, it is
concluded that there exists a need (o adopt a new philosophy based on denaturaizaion and humanization of the
MWWhMM&MmdMMM.MaMWM
empathy and respecting the human sprit are some of the important aspecis that need to be considered. It is aiso
essential that all perceived problems — which have given rise to Eckholmism (Guthman: 1957) and spiral down theory
(ves and Messerk: 1969) - are interproled as speciiciies of the Himalaya (Jodha: 1990). It is concluded that rather
than establishing what are the contexts of sustainability; itis much more relevant that the aspects of unsustainability are
taken as the basie 1o underetand su=tainable WRM.
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Admittedly, however, non-inear interrelalonships between waler and human beings are far oo complex and
can not be contained witin any phiosophical boundaries. Thus, deontology of episiemdlogical foundaion and
reasserion of its inseparabiity from the people is essential. There may be other research approaches fo tackle the
problem, but the situaledness of the knowledge remains unquesiionable. The role of peopie is fundamental to every
aspecis of capacity assessment, especially 10 covert a set of dala into an approachable set of understandings. Thus,
this thesis condludes that the involvement of peaple in capacly assessment effrts is not just an ethical issue but aiso
an indispensable sirength for sustainabilily.

10.2.4 Administrative Structure, Legisiative Framework and Capacity Assessment

Chapler 4 of this thesis provided a review of adminisirative stucture and legisiative arrangements in Nepal. It
demonstraled that many organizational structures are crealed at different levels of the govemment hierarchy, and most
aam\dedonstongleg'daﬁvestucumsHowavef.mostoflhesadom(opetatepropaiyatlhegmootsbvel.
Some of these arrangements have party recognized the role of people to increase managerial and operationa
eMﬁWMW.MW!MmMWthMNMW.
There is much confusion about the legal provisions, policy structure, and regulakory provisions. It is indicative that key
waler related organizations are beyond the reach of common peaple and this has seriously hampered the process of
capacity development

Based on the above discussion, i is not an aim of this thesis 1o deny the role of the organized sector in WRM,
Mbmmmmmmmmammmmmmwmmt
use of the exising one. This issue is adequalely substanialed in Chapler 4. In this coniaxt, this conclusion also serves
as a criique 10 al on-going efforts geared 1o develop capacity assessment frameworks al the national level, e.g., UNDP
and the Govemnment of Netherlands’ effort in capacily assessment. Emphatically staled, even ¥ these national level
meMMMMBaMMMWbWWMWMMbO
achieved at the lower levels, where WRM are aciualy implemenied. This research concludes that the strength of the
administraive siruciures and legisiative framework depend on the degree of accessibiity and understandabiity among
the general people.
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10.2.5 Process-oriented Research
Chapler 5 of this thesis elaboraled on
te research characlerisics  and
methodological approach. This thesis Is an
outcome of three field seasons spent in
Gerkhu Khola Sub-walershed in Nepal,
between May of 1995 and November 1997.
The research adopied a multi-approach, mult-
actor and multi-ool approach fo explore the
issues of capacily assessment in Himalayan
WRM. Using an ileralive consultation with the
sub-watershed communily, this research

Box 10.2: Methodological Conclusions

There is no fixed methodological approach, conceptual
framework, or tools to analyze capacily at the local level.
Deconstruction and deontology of external knowledge of local-
level water management are essential. The design
methodology must evolve from a collaborative effort of local-
peapie-expert partnership.

The effort to assess capacity, or involve people must rely on
locally evolved philosophy and situated knowledge.

A multiple-approach, multiple-attribute, and multipie-tool based
study is essential for the proper assessment of local-level
capacity.

True capacity assessment must explore the people’s role
beyond data collection to analysis and synthesis.

It is almost impossible to contain participatory research within

a Hypothesis building and testing exercise.

sslecled Smal Fammers, Large Farmers,

Women, Oflfarm Workers, Local Level Implementers (Govemment Officials) and UNGO affialed Workers as the main
siakehokders. Similarly, this thesis used tools, such as, Participalory Rural Appraisal, Likert Technique of Behaviora
Research, and Mult-atiribute Analytical Hierarchy Process. However, the researcher conciudes that any methodology
or tool, in which the identifed stakeholders find most comfortable partcipating should be considered as useful for
capacly assessment. The adopled process and researcher's wilingness b share the results with the locaevel
stakehokders is more important and crucial in capacily assessmentthan the type of tools, depth of information collection
and extent of analyses. However, the role of scientfic decision-making and the use of avalable tools must aiso be
acknowledged as they help accelerale the problem solving and syniheses process.

In shor, tis indicalive that three main issues must be considered in capacily assessment. First, the selection
and appicalion of methodological tools shoukd be both scientifcally appiicable and agreeable 1 the people. Second, it
should rely on the peopie’s knowledge for collecion, analysis and synthesis of informaion. Finall, it should be both
flexble and ieralve.



10.2.6 The Case Study: Gerkhu Khola Sub-watershed

Using both primary and secondary data, Chapler 6 of this thesis presented the socioeconomic and physical

characlerisics of the siudy area. It aiso analyzed the detalled problem suchure of the area using a framework
developed by Adleman and Moris (1973).

Inasmuch as Gerkhu Khola appears to be comparable fo other small watersheds along the middie
mountain beit, both physical, human systems and their interactions are different and difficult to be
generalized. Such situated interrelationships, within the human-physical system, are characterized by a set
of rules that is socially and cullurally defined.

Although Gerkhu Khola sub-watershed is geographically small (19.11 km?), its socioeconomic and
hydrological characteristics are extremely variable and uncertain. Water resource characteristics vary in
both temporal and spatial scales. Some of the variables fluctuate annually by as much as 1200 percent.
Both socioeconomic and ecological realities are influenced by the community’s interaction with hydrological
characteristics of the area.

Locally evolved institutions like the Perma system, Aama Samuha are active on local-level WRM. However,
a few local institutions have started to wither away and have given way to modem arrangements, e.g.,
NGOs. The functioning of these institutions is, however, alien to the local way of managing water™.

This conclusion is contradiclory 1o the assertion derived through the iteralure review. it was contended in the

introduciory chaplers that when socieies evolve (or modemize) their resource management stralegies aiso evolve.
However, it was observed that such evoluion in management sralegies might not always be as desired by the
societies. Using various ethno-knowledge, the socielies try 1o change the course of the evolution, if it begins to
contradict with the desired resource conditons. it is only when they, individual o group, are unable to cormect the
course of evolution, they seek exiernal support. Such plea for extemnal support, however, should not be observed as
*societies not having any sense of their resource condiions.” It is an indirect expression of a very refined sense of care
for the available resources. The delerioraling quality of waler in Gerkhu Khola is a valid example of such unwarranied
evolution.

 The local way of WRM is observed here from the utility perspective, i.e., how peopie use waler to maximize the
total utikity from the available supply sources, accepts tradeoffs and makes adjustments for it. The local way of
WRM is described in detall in Chapler 7.
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10.2.7 Applicability of the Dublin Principles

The research provided enough evidence that the principles of sustainable WRM (Dublin Principles: 1992)
offer enough ground lo be made operalional at the grasarools levels. The evidence might be very useful lo satisly some
dmwmmmmmmwmmm&ewmummm
(1997) (Chapler 2). The local-level analysis of the principles resulled ino a tolal of 12 sub-principles. It is presented in
Chapier 7 that the beneficiaries, even of smal sub-watershed in an undardeveloped country, can not only understand,
but also relate their acions, attitudes and preferences with the Dublin principles.

it can be concluded based on the findings of the case study that in order to recognize the finiteness of water, it
is essential 0 put water in the centre of all resources, waker quaiity must be maintained, and suitable technology must
beadopbd.Siﬂaw,brewqizeMWRMisbaadmpzﬁ@wtykmmksadMuwsaedﬂyiwdvedh
them, it is essential for all of the users to have an undersianding of the existing planning, budget and legal structures,
mmmmdammm,mmmvmmmmmundmwww
The analysis provided that in order 1o properly recognize women's role in WRM, their present level of involvement must
be acknowledged, they should receive equal access in decision making and planning, and such access should be duly
integrated with the empowerment programs. Finally, i is concluded here that the economic value of waler can be
pfopewtedzed.ifﬁwvdtndw&tisﬁxedmacolmaiveb&'s,meeqdlyhmisi\kedwihcostshahg.
and a progressive mode is infroduced based on the quantity of the use and wasle disposal practices.
10.3 Synthesis of the Case Study
10.3.1 Finiteness of Water

The finding of this research presenied in Chapler 7 demonsiraled that the sub-watershed communily could
Hmw.mmmﬁudwddhmmmmmuabmdwdm
mwmmuwmdvm.wdm.nmdwwmmmmdm
mNMMMMWhMbNMmMNMMM
suctured data collecion and updaling processes of the govemment and UNGOs. This knowledge demonsraled by
Mmmmmmwsabmummuwmmmum
recources avaiable in their area. The finding aiso supports the main argument of Huddieston's thesis that the local-level
responses inifaled by the rural poor are ofisn the best and somelimes only avaiable solution to cope with existing
crises. It is because the local people tend to conduct an equivalent of scientific research, Fials 10 select he best
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response 1o tackle a given set of problems. However, some limitations do require fotal replacement and that is where
the extemnal (scientific communily) can be most effective.

it is presenied in Chapler 7 that on average about 470 lires per person per day (ippd) of waler is available in
the sub-walershed. However, e quaiitative scruliny of he total discharge decreased the drinkable quantily (0 less than
12 1ppd. it is far less than the vilagers' average demand of 65 Ippd of waler. This indicales hat the people have no
choice but 1o use waler of inferior qualily. The slatisics relaied 1o the waler-bome diseases in the sub-watershed area
commoborales this fact. This fact is aiso corroboraled by the attitudinal and preference analysis presented in the thesis.

Out of the total water used in a household, only 53 percent of the water is brought home and the rest is used
at the source. This observation confirms that all sources are used o some extent and they are all equally important to
the vilagers. This provides a general understanding that the management of water must be comprehensive in an are;
and all those sources, where direct acion of peaple is visible, should be induded in WRM efforts.

Itis observed that most of the sources dry up during the dry seasons, characierizing an extreme variability of
hydrological characteristics in the sub-walershed area. The sub-walershed appeared 1o be fully prepared for the period
of normal waler stress. To avoid seasonal stress, the community adopts a number of activites and strategies. A
detalled account of such stralegies is provided in Chapler 7. Such sralegies may not be scientifically proven for the
areabut are definitely preferred by the community. This is the reason why this thesis concludes that the sub-wakershed
appeared 1o be adjusting as wel as accepling ¥adeoffs to balance irigation and drinking waler needs. The local-level
adiustment methods may not appear financially feasible in terms of a modem definition of cost and benefit analysis.
However, this research concludes that a long-range cost and benefit calculation is essential 1o justfy the significance of
such adopled technologies. Seemingly, the yield and monetary loss ocourred in the short run wil aways be more than
the immediale benefits. However, the longer-term assessment can truly indicale the significance of adopled stralegies
and aiso help 10 refine our knowledge of appropriate technology. The community’s response during the times of
exireme siress is reporied 1 be enirely different fom ‘normal’ §mes and itis applied on an ‘as it comes’ basis.



Based on the above obeervalion, i can aso be Fig 10.1: Relationship between Resource

wded thal a6 Seminict Y Scarcity and Resourcefuiness

increases and vice-versa (Fig 10.1). I is indicative from the
synthesis provided in Chapler 7 that the midstream area, where  Resourcefaness
peopie experienced most severe problem of waler resource, is,

High o Mi

in fact, the most “waler-conscious®.” Thus, the ability to cope is Medkum | '
aso greally influenced by the resourcefuiness. The water-
scarce vilages cope betier than those receiving more waler. Low
Less resource More resource

The diminishing resource is oflen gradualy felt, however, in Racrurs Seamity
extreme stress conditions (other than seasonal variabiity) the changes are characterized by surprises. Vilagers'
refined knowledge and ability fo provide an assessment of the water demand based on the seasonal changes
corroborate this assessment.

It is presented in Chapler 8 that, attitudinally, the community groups strongly regard waler as central to all
other resources. This issue, however, is not much appreciated by those who are considered responsible for
implementing WRM in the sub-walershed; and their perceptions contradicied with the community groups.

Except for women and the NGO groups, other actor groups only moderalely support the significance of the
quality in the total availabiity of freshwaler. This issue is characterized by a strong degree of perception variabilly.
Similarty, the imit 1o technology is sl to be properly realized by both the community and faciitator groups. Smal
improvement in technology is rarely considered as heipful. The siakehoiders demonstraled similarity in their
perceplions, which makes iechnology a viable ground for external intervention and capacity buiding.

Simiarly, the analysis provided in Chapler 9 demonsirales thal the sub-walershed is suffering from both waler
resource shortages and qualily degradation. Consequently, they strongly demanded activiies that can increase the
total availabiity and quality of waler in the sub-walershed area.

10.3.2 People’s Participation and User’s Invoivement

itis presented in Chapler 7 that the informal methods of informalion disseminalion are much more effective in

sub-walershed than formal melhods. In this context, the villagers demonsiraled a very high sense of mutual sharing of

% Waler conscious is expressed in terms of ability 1o cope with water problems and adopled WRM actions.
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ideas and responsibiiies. The information flow from the formal sources is generally siow and inadequate. This is
supported by the finding that only less than a quarter of the populalion are knowledgeable about the exising planning
and budgeting processes of the govemment and NGOs. Consequently, the rale of participation is observed to be
minimum in such planning and budgeling processes. This observaion, therefore, warrants a further inquiry into the
*participalory WRM framework” of the govemment and NGOs.

Although the use of waler is legally defined in Nepal, most of the people in the sub-walershed do not know
about waler rights. It is observed that except for the Muluki Ain, 1963, other legal provisions and waler right, which are
much more recent, are unknown 1o the community. Women and Small Farmers were absolutely unaware of current
planning structure, but individuals belonging 1o higher strata were. Such discrepancy may be attributed to a natural
alliance existing among the groups belonging o higher status and reluctance of the govemment and NGOS to maintain
fransparency.

The need for continuous participation is highly supportad by women and the faciitator groups. The rest of the
intervening seclors poorly or moderalely support the notion of continuous participation. This issue is observed to be
very controversial and indicales that there is a imit o participation. The finding confirms that the users would greatly
apprecials, if a value of their participation were negotiated up-front before initiating any WRM programin the area.

Adherence analysis presenied in Chapier 8 demonstrales that the need for equity and transparency in WRM
is only moderately supporied by the faciitalor groupe (Local level Implementers and NGO Workers), whie the
community groups (the rest of the groups) highly support this issue. Normally, the facitalor groups tried 1o keep the
mmbWWMMMMMdWGOs&MmbW(WRM
programs be further explored. This ressarch concludes that UNGOs are definitely functioning better than govemmental
systems. However, their funcioning in mountain WRM is not totally free from bureaucralic rigidity and lower levels of
ransparency.

Based on AHP analysis, i is concluded that, although stakeholders demonstraled a high degree of intemal
conroversiee in giving equal opporiuniies 1o everyone in WRM, it is regarded as the most appropriate acivity o
enhance users’ invovement in WRM and to make it ¥uly pariicipalory.



10.3.3 Women’'s Role in WRM

Women in the sub-walershed spend more than one-third of their day in collection and management of waler,
and cover as much as 85 percent of the tolal waler relaled tasks of the household. The majority of the people (men) in
the wakershed do not appreciale women's role in waler management, ftis widely perceived that al water management
tasks performed by women is thekr fair share and i based on social division of labor. Women are given very few
Wbmmmtﬁummmedbmmmwwmwmﬂes
given fo women is clearly visible in their performance in formal WRM activiles.

QinmmaﬂNGOWakasswatlwmedbrmmn’siwdmemmﬂmtmq’vhgm
responsibity in WRM. Rest of the actor groups poorly supporied these sub-principles. The recent mode of channeling
of the programs thiough women appears 1o have sparked a sense of compeitiveness and jeousy among maes.
Women in the sub-watershed could be efficient pariners in program design and implementation, but they are not
allowed 1o mingle with outsiders, visit the offices and participale in anything occurring outside the Gerkhu Khola sub-
watershed. It is demonstrated in Chapler 9 that the empowerment is the most preferred activily o improve women's
involvement in WRM.

10.3.4 Economic Value of Water

Thepeopleh!hesb-wdednedaemedhemﬁcvdnofm.Onanavarage.everyhousehold
Mmmmmmdw&mmmmhmemw@ih
loss of $ 20 or 10 percent of the naional per capita income (Chapler 7). Due to the medical expenses, loss of work and
ime spentin collecting waler, per household monetary loss is more than US $ 250. The people reaiize the opportunity
cost, and afew have made several personal and group inifatives.

itis observed that peopie expressed the value of waler by inlegraling it with the economic activities. It must be
because of this that the demand of waler for ivesiock raising is considered more important than the need for drinking.
m.hmmmmmumdaMmbMMMWMam
of walsr than the avaiiabilly of other inputs. It is obeerved that people tend 1 reduce their economic stalus while
expressing their opinion on economic vakuation of waler resouroe.

The communily sirongly feels that not only them but aiso those who are responsible (o implement formal
WRM must understand the economic value of waler. Small Farmers, Local-level implementers and NGO Workers
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highly regard the economic value of waler, while the rest of the groups do not consider &t as an important issue. The
significance of maintaining equity in cost and waler sharing is moderalely o strongly supporied by the actor groups.
Exoept for Large Farmers, all acior groups overwhelmingly support the progressive sysiem of cost sharing.

The analysis in Chapler 9 shows that the activily 10 improve the abiity 10 pay for the use of waler must be
Mmmmmdmvubmﬁm.mmumﬁmaa
(1994), which argued that if waler management in Nepal were integraled with economic activities, the users would
better receive them.

10.3.5 Collective Assessment

The collaborative assessment of the findings show that the sub-walershed does suffer from physical
reduction of waler, quaity degradation and the affect of both on economic activities. Itis evident that, at the operational
level, the core of the solution s ignored in WRM. By an ignored core, this research impies that the people of the sub-
walershed are much less involved in WRM activities. It is observed and also confimed by the people in the sub-
walershed thal the ongoing WRM efforts are mostly arbitrary. The programs appeared to be planned without any
agenda, soid database or interaction with the community members. The Gerkhu Khola sub-walershed is oflen
regarded as an annex of the grealer Langtang- Trishuii-Narayani River basin. Without a defined identity, most of the
programs implemenied in the area are either beyond the reach of common people or not directly concemed with them.
Consequently, the people lend 10 ignore their WRM responsiilities or simply ignore them. The ignorance can aiso be
attributed o the fact that the community is often deprived of their right 1o use waler, which is both unconstitutional and
against the legisiative framework in WRM (Chapler 4).

Simiarly, the thesis observed that the ongoing eflrts ofien regard pecple without having any capacity
(Chapler 2, 4, and 7). Oslensibly, this thinking not only creales, athough inadvertenty, a *capacity-vacuunr?, but aiso a
situaion where the programe are duplicaled or made so simple that people looss interest 1 participale in them.
Consequenty, many examples of haphazard planning are dearly visble. Equally, e WRM in the area suflered from a
dlear definiéon on wha 1o do and dual cbjective-funclons of major variables (bipolar disincion).

The syntheses of adherence analysis show that the finileness of waler is highly supporied by al groups.
However, it is aiso revealed that the aggregafion of sustainabily crileria oflen conceals &s internal differences and
variabiies. Thus, it can be concluded that capacity assessment should be based on an inductive famework.
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Fig 10.2: Synthesis of the Outcome

CAPACITY
ASSESSMENT

The syntheses of AHP analysis demonstrals that the most important factor for all stakeholders is the
finiteness of waler and the most important sub-factor is the quality of water (Chapler 9). Similarly, the most influential
WMBMLMIWMMMW&,MMWMddgows.ismemmen's
m,ﬂnaeumwihmmswversamisuwgﬁma\dmeadofgoq)wihnwmaﬁve
ideas is the NGO Workers. The overal synthesis of the individua, aclor groupe and overall group judgment
demonstrales that the on-going approach 1o WRM is not preferred in the sub-wallershed area and the people showed
inlerest o take a greater control in local WRM. In Figure 10.2, the major outoome of the research i presenied. The
figure conceplually presents the interrelationship and dependence among different modes of assessment
104 SKAPE

This acronym was conceived aler the vilagers and the researcher met to synthesize the findings. It is
consrued that if there exists a relevance of Sustainabillty, Knowledge, Atiudes, Praciices and Experiences (SKAPE)
in WRM, and i capacily assessment also has signiicance in WRM, then there has 1 be a definable inkage between
SKAPE and capacily assessment. The same perspeciive also explains that capacily asseesment can be looked at as
problem or a solulion. Figure 10.3 conceplually presents this perspective. If the contents in the botiom boxes are
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rephrased and staled negalively, they all become ceniral problems to current WRM efforts. Similarly, the capacity
assessment itself has been considered as a promising solulion for sustainability in WRM.
Fig. 10.3: Perspective of Capacity Assessment

CAPACITY ASSESSMENT
Action Assessment Aldilydinal Assesament Preference Assssament

= 1
| | =3

St uelsinsble | | Link Local indegration Lot refer and
el ) = il il IR

if capacity assessment in WRM is seen as a solution, it can provide an insight that can help in the sustainable
evolution of management approaches, 10 link the local knowdedge in a new (external) approach, and o integrate
management actions. Similarly, it can provide local people with an opportunily lo express their personal preference and
priorities. If capacity assessment in WRM is seen as a problem, it can help 1o find the where, how and what kinds of
capacity building or program modifications are necessary.
10.5 Defining a Framework for Capacity Assessment

Considering the syntheses presenied above, this thesis proposes a five-siep framework for capacily
assessment (Fig: 10.4). While outiining the framework, it has been atlempied 1o use minimum linkage-arrows, so that it
would look as simple as possible. in essence, the framework demonsirales why capacity assessment should be
regarded as the first siep when an idea for a waler resouroe project or an acivity is conceived. It aiso demonstrales that
capacity assessment should aim for outcomes. The framework has emphasized more on outcomes than processes
because all along in this thesis & has been argued that capacity assessment is a process-bound approach. However,
the processes required for capacity assessment are mostly conlext speciic and should evolve based on the interaction
of WRM objeciives with the immediale stakeholders’ understanding of waler resources set-up in any given area.
Moreover, if the framework would concenirale more on proceeses, it could give an impreesion of exira rigidily.



Fig 104: A Framework for Capacity Assessment in WRM
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ltis argued in the framework that the frst slep, concephuaiizalion stage, should be capable of developing an,
or a combinalion of analyical module(s) that is comprehensive and able 1 grasp the conkexts of acions, atiudes and
preferences of he people. It is argued that such analytical module shoud be ieralive and feedback-based. Here, the
foacback is referred as the refnements deemed essenial in the analysis and betier selection of concemed




siakeholders. The analysis module is then fed inlo the informalion generaion stage, which is the second siep in

capacily assessment.

The information generalion stage should be capable of generaling responses from the stakeholders those, in
assence, should explain how people manage waler; what do they know about waler management, o what extent they
are aready knowledgeable of the WRM objectives; what is the patiem of intemal disagreement among the identified
stakeholders; what are the immediale priorities and preferences of the people and how they seek the WRM objectives
io be implemented in the area of concem. The generaled dala is then fed 1 the third stage. Al synihesizing stage,
which is perhaps the most crucial, the framework should be able 1o synthesize the following:

Required Synthesis

Synthesis as an outcome of

Accepted Tradeoffs

|Participatory examination of all accepted tradeoffs in existing WRM. Examination
should be from both demand and the supply sides and the seasonal nature should be
taken into consideration.

Water Related Adjustments

Critical Examination of the nature of stakeholders' adjustments vis-a-vis water.
Examination should be from both demand and the supply sides and the seasonal
nature should be taken into consideration.

Local Knowledge |Participatory examination of local knowledge, its structure and content.

Adherence to WRM Critical examination of how people accept the WRM objectives, that would be proposed
Objectives: in the area.

Perceplion Variability among [Examination of how much and why stakeholders’ perceptions differ in how water should
Actors/Stakeholders be managed.

Preparedness for Policy

Examination of preparedness for policy integration or adoption, analysis of readiness tof

Integration/Adoption accept policies (in practice, the perception variability test should provide answers to this
|eftect).

Preference Spectrum Examination and enlisting of main preferences and priorities of the peaple in WRM.

Hierarchical Preference |Examination of what is more or less important, in terms of priorities and preferences.

Implementation Mode Examination of the mode of program implementation as desired by the people.

The third stage is also based on an ileralive process, where all feedbacks are put through logical analysis
unill al information is syntheeized 10 a required level of precision. Al synthesized informalion is then fed into the fourth
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stage. Al the consolidation stage, all synthesized informalion is intemalized into the broad waller resource principles, or,
ifneed be, inlo the sub-principies. This process should be ilerative and all feedback must help o isolale and correct any
shoricomings in the process of syntheess. Finally, at implementation stage, the refined WRM objectives shouid be used
in the context of program or project planning. In this stage, he consolidaled understanding is fed inlo the
programiproject cyde. This stage is aiso eralive and al relevant iformation should be used 1o further refine and
strengthen the analysis module.

This framework simply provides a guideline and, therefore, the action, attitude, and preference assessment
modaity do not have 10 be exactly the same as the anes used in this research. A point must be noled that a capacity
assessment process does not contradict with the management ramework that exists in the background. This research
used the principles developed through the Dublin process, but other research may decide 1o use different approach lo
define how an ideal water resource management shouid be.

10.6 Understanding the Limitations

It is important o mention that there were a few limitations of this study. It is believed here that the account of
imilations can be useful o future studies in capacity assessment 1o take corrective actions. It has been experienced
that participalory ressarch by its nature of human centricism, although carried out in a very famiiar socioeconomic
setup, becomes an information oplimization and constraint reducing exercise. In such situations, what needs to be
covered are more logicaly scrutinized and the possible problems are ried o limit 1o their possible lowest levels
(Kranzer: 1980, Powel: 1991, Neupane: 1992, Frideres: 1992, Gale: 1992, Neupane and Young: 1997). This research
was not an exception 1o it. Despite every possible effort made, i is not any exaggeration 1o say that every field visi,
observation, interview and group discussion produced its own set of enigma of practical and theoretical importance.
The following are the major limitations of the reesarch:

of and Thele

Another general poini, which was only indirectly explained in the thesis, is the order of analysis. Conceptualy,
one could argue that atiudes and preference must have preceded the action analysis. However, in this thesis the
sequence adopied was just the reverse. It is definitely not an il sequencing. It must be darified that the current order
evoived during the course of the study. The participatory framework adopled in the thesis, which started from an action
analysis, led into atflude and then 1o preference analyses. Admitiedly, however, the study of atiudes and preferences
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before actions could have given an opporiunily 1o counter-question the reasons for adoping a particular action. The
ressarch did such investigalions in the group meetings; however, the backward exploration was only limited due o time
cons¥aints.
Sampling Basis

The landholding size was taken as the major variable for stakeholder classification. The size of the land
hoiding, nevertheless, sometime falled to identify a household inko the right stratum. It was one of the reasons why two
previously ideniiied aclor groups, middie and amall farmers, were merged. it was obsarved that often it is not the size of
the land but the effectiveness in management, which delermined the resourcefuiness. It was also revealed during the
course of the study that the neamess b the waler source is one of the best indicators (o stratify the households.
Sensitive information

It was frustraing on the part of the ressarcher, when people responding fo the questionnaire refused 1o tak
about the issues they perceived 1 intrude inlo their personal ife. It is no exaggeration fo say that the entire behavioral
probe was of such nature. Oflen it was experienced that the willing discussant reracted from statements earfier made.
For some information, the researcher decided 1o make funnels fo the questions. However, this increased the total time
required for information collection. Increased time for discussions often led 1o a reduced level of interest of participants
and respondents. Normally, the interviews were conducied with the household heads. Soliciting any kind of information
with anybody other than the household head, although desired, was oflen socially unacceptable. Interviewing and
soliciting data with women was most difficult
Communication Problem

Despite the fact that the researcher, fleld aesistants and sociologist spoke Nepaii, given the local vermnacuia,
particular acoent and vocabulary in the area, it was very dificult fo establish a communication rapport with them. Since
some ethnic groupe spoke languages other than Nepali, the problem was inlensified. Similarly, this research must have
been among the forerunners of its kind that decided in using, sharing and synthesizing informalion with the people.
indirectly, this may have provided a justiication 10 the people 1o act “good” or ‘less rafional.” A great deal of flexibiity
was called for in the choice of words and expressions 1 evade thece problems, possibly at the cost of scientific rigour
and precision.



Nature of the Research

The extent o which the ressarcher could generale reasonably accurale information depended on the
mdmwwbmhmwmwmwmb
undersiandable. This depended on a whole host of factors, not least of which was the people’s perception of the study
objectve. The recearcher had nolhing 1o present 1o the vilagers. The researcher spent amost 11 months, as part of
the rural families, in the vilage. This was helplul in eaming the trust of the people. However, a study that did not render
wmmbumxrmmmm.mmmbmhmm
would have been lower if the conditions were otherwise.
Record Keeping Systsms

Most of the information received at the community was based on the actions, observations, atitudes, and
preferences of peaple in the sub-walershed area. These collectively provided the basis for synthesis. The synthesized
information was shared with the farmers (o arrive at the conclusions of this study. Almost the entire discussion with the
viagaswarmded.Ml&rwasuMbmnbdmdhhhmaﬁonuwﬁeddﬂghh&Mud
interviews. Thus, most of the information gathered is entirely based on the community people’s recollections. There
was no hard record for anything, and that included the basic economic activities. Retrieving these items of information
MWmMWdNWUMmmW.waMbmmd
memory bias.
Measurement Errors

Finally, a cross-sectional research covering a wide range of informants cannot be free from measurement
errors and non-ampiing errors. Alemalively, even if there were not any, it can not be complelely free from crilicism that
the “dala do not reprecent the reality.” The measurement emors could have been correcied largely through a more
figorous cross-vaiidalon and muliple trianguiation. Regarding non-sampling errors, these could have been further
reduced by adopling a few more analytical tools perfected in terms of language and partnership.
10.7 Suggestions for Future Studies

Any atlempt 1o disoem facts through ressarch having ime and reeource coneiraints leaves a few major
issues unanswered. This research was not an exceplion. Decpile inlerrelaionships being visble among variables, they
could not be siudied at a grealer lengh or deplh. Some of the major issues requiring further exploraion ©0 expand the
diecipline of capacily assessment are presenied below.



10.7.1 Changes in Capacity
One of the fundamental characleristics of capacily is that it changes constanlly. If the findings of this thesis are

carehully analyzed, all of hlem appear to present a stalc soenario. In as much as the understanding of what people can
offer ig important, i is equally important to understand how would they react once an intervention is made. There are
four benefts 1o study such responses. First, it can generale a sense of when o siop infervening, or changing the
course of inervention or wihdrawing from the area. Second, it can also provide an understanding of how the
memhmbmm.w,ﬂwabu\hnmdmm
arguments in the conceplual framework developed in this thesis.

Thirdly, it can demonstrale the ability of the presented framework to adapt lo other sub-walershed conditions
of different temporal and spaial contexts. In burn, it can help in singling out those aspects that can be generalized and
those that require 1o be explored in more detall. Finally, this study can help 1o refine the sub-principles, and phrase them
more meaningfully 1o reflect the dynamism of capacity.

10.7.2 Conceptual Complexity of the Dublin Principles

This study should be regarded as an important slep in consolidation and scaling-down of the Dubin
principles. However, a few important issues in the scaling down process remained unanswered. it will immensely
improve the appicabiity of the Dublin principles, i they are seen at different levels of administrative hierarchies. Young
dd(1994)thamMmMamaiwmmm.AvaaWd
possible ters of govermment hierarchies 1o generale a delalled undersianding of information collection, information
sharing, definision, ¥ansialion and linkage development could provide an operational framework for The Dublin
Principles from intemational 10 local levels. Such study must also focus on horizontal linkages between and among
walersheds, basins, and countries.

10.7.3 NGO and Government

The shudy could not establish a dlear understanding on whether the role of NGO or the govemment is more
crifcal in capacily assessment. Globally, the context of WRM is changing, and more responsibiiies are being given o
the non-govemmental bodies. Yel, in geographically and socioeconomically complex areas, such as that of Gerkhu
Khola, the efforts of NGOs may not yield the same results. It was demonsraled in the research that the NGOs'
operalional modaily was equally rigid as that of govemmental eniilies. it may be poeaible that such rigidity and lowered
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fransparency are fundamental 1o the successiul implementalion of WRM aciviies. However, nothing can be concluded
unless a deiberate axploration is made. An AHP based study can be conceived b explore this issue.
10.7.4 Extreme Stress and Local Capacity

The research adequalely demons¥aled thal the sub-walershed community prepared itself during the
condiion of normal and seasonal siress. It was aiso indicative that the community demonstraled a very high sense of
disaster preparedness. However, it was not possble 1o cover the farmers’ response in extreme events. Analysis of
people's response in such exireme events can provide a comprehensive understanding of local response. The findings
can be used 10 make necessary adjusiment in the exiernal efforts, and to add or drop activities that may compiement or
be counter producive during such periods.
10.7.5 Technological Audit

One of the most crucial, but least studied aspects in this thesis relates 1o technology. Although the relevance
of adoption of a particular technology was studied in the light of water demand and supply structures, it could not
explore what actually triggers adoption of a particular technology. it was not possible o identy the context of
appropriaie lechnology. There must be something inherent b a technology that triggers its adoption. The exploration
and identfication of this issue can help in betier administration of exismal lechnologies and their logical integration with
the existing local technologies.
10.7.6 Conflict and Resolution

The sub-walershed area suffers from a number of confiicts resulting because of waler-scarcily of or the
mdmm.mmmmwstmwmdmaﬁcm
(Gupta: 1993, Chambers: 1997), there exists a need 1o further explore this area. The research must go beyond finding
the dynamics of conficts estabished by the conlemporary research frameworks and establish the interaction between
waler, its use, confiict, and the threshold of the local arbilralion.

108 Concluding Remarks

Seemingly, the vast knowledge accumulaled through generalions of ¥id, ¥adeoffs, adustments and
interactons with waler can not be contained within the pages of this or any research. A wide range of Sociosconomic,
historical and poliical changes influences the locaHevel capadily. A delalled analysis of all causes and their effects in
local capacity, athough esseniial 1o understand, would not have been possible to cover in a study of limiled scope.



Admitledly, this study has simply scraiched the surface. Itis the first step. There is a need 1o leam more, and that may
be leamed by designing a project based on the findings or repiicaling the findings in an actual situation. Definilely, the
concept of capacity assessment in WRM s8ll leaves a number of unexplored and unanswered issues, both on its
theoretical level and in its operaional basis.

Gerkhu Khola is a part of my life. | was bom here. | know every inch of Gerkhu Khola. Yes, we do

need help and we know what kind of heip we need. | may not be able to operate that machine

[computer], but | know what is needed here. | do not say that | should be involved in everything WRM

efforts], but, for god's shake, let me and other people know what you or other people are doing here.

Our kivelihood depends on this [the Gerkhu] Khola, if you make mistakes, nothing will happen to you,

but how about us? (A villager of Gerkhu Khola: 1997, translated)

No stalement can betler justify the conclusion of this study, as that made by one vilager in Gerkhu Khola. The
vilager's question is most simple, yet it puts a question mark to widely used words, ke participation, capacily
assessment, and capacity building. It is justifiable to say that these words are components of science, a broad
understanding of the solution, involving a number of inlerrelaled issues. Capacity assessment, on the other hand, is a
research method that can enhance existing undersianding of local knowledge, operationalize sustainable and
integrated WRM, and answer the vilager's question. Apparenty, the inding of this thesis is sl incomplefe, as the
thesis is based on a single case study and the analysis is relatively static in its coverage. A paradigm shift can not be
established through a single ressarch project. However, this limitation reflects that much more sl needs o be done. A
direction is set that the local polentials or problems can be leamed by using locally evolved concepts, methods, and
techniques. Even if the oulcomes of this thesis encourage reconsidering the capacity of people, it wil fulfil the
researcher’s goal.

27



REFERENCES

ATT-Kadi, M., A. Shady and A. Szollosi-Nagy, Eds. (1997) Water, The World's Common Heritage , Elsevier
Science Ltd., USA,UK, Japan.

Abaza, H. (1993) Appraisal Methodology for Sustainable Development Projects, in Munasinghe, M. Ed.
Environmental Economics and Natural Resources Management in Developing Countries. Committee of
Intemational Development institutions on The Environment, World Bank, Washington, USA: 1-16.

Aboukhaled, A. (1992) Wasteweter for Crop Production in The Near East. Inlemational Jounal of Water Resources
Development 8:3: 204-215.

Abrsha, B. M. (1991) Interdisciplinary Factors ing Water and Sanitation Man. t Decisions in Dev
Countries. Ph.D. Dissertation, Colorado Stale University, USA.

Abu Zeid, M. (1992) Water Resources assessment for Egypt. Intemational Joumnal of Water Resources
Development 8:2: 76- 86.

Abu-Zeld, M. (1995) Opening Address (Iwara-1994). Waler Intemational 20: 11-14.

Acharys, M. snd Bennett, L. (1983) Women and The Subsistence. WBSWP No. 526, Washington Dc.

Adb (1995), Appraisal Report, Irigation Management Transfer Project, Manila.

Adeiman, 1, Morris, C.T., (1973) Economic Growth and Social Equity in Developing Countries, Stanford University
Press, USA.

Adhikari, M.(1997) Forest Resource Man t in The Middle Mountains of Nepal: A Case Study of Jhiku Khola
Watershed, Intemational Workshop on Dynamics of Land-UsefLand-Cover Change in The Hindu Kush—
Himalaya, Kathmandu, Nepal

Agarwal, M. C,, V. S. Katiysr, and Ram Babu (1984) Probability Analysis of Annual Maximum and Minimum Daily
Rainfall of U.P. Himalayas. Annual Report of CSWCRTI, Dehradun: India.

Agarwal, N. K. (1976) Institutional and Legal Factors of Imigation Projects in Nepal. in Proceedings of The
Symposium on Social and Non-Economic Factors in Water Resources Development, 115-117. 47

Agarwal, N. K. (1982) Caichment Management for Optimum Use of Land and Water Resources in Nepal. in D. J.
Moore Ed., Calchment Management for Optimum Use of Land and Waler Resources, 45:167-187.

Ahmed, |. and Dosleman, J. A., eds. (1395) Beyond Rio: The Environmental Crisis and Sustainable Livelihoods in
The Third World, ILO Studies Series. New York: St. Martin's Press.

Aitken, J. M., G. Comwell, and G. Wishart (1991) Mini and Micro Hydropower in Nepal. ICIMOD, Kathmandu,
Nepal: Nepal. 1991.

uml.wmuusmWMAwmaudem.
Psychological Bulletin, 84, 888-918.

Alusoko-asibey, A. (1994) Socio-Eo Rural Waler Supply Programme in The Upper East Regio
of Ghana, Ph.D. Dissertation, University of Alberta, Canada.

Alserts, G.J. (1991) Training and Education for Capeciy Buding in The Water Seckr, in Alaerts, G.J., Blar, TL and
Hartvelt, F.JA A Stralegy for Waler Secior Capacity Buiding: Proceedings of The UNDP Symposium, 103-122

Alserts, G.J, Blalr, TL and Hartvelt, F.JA Ed.S. (1991a) A Sateqy for Waler Sector Capacily Buiding: Proceedings of
The UNDP Symgosium, Deif, 3-5 June, 1991, lhe Repart Series 24, the Deift, The Netherlands

Alssrts, G.J, Biakr, TL., Savenije, H., Bioland, MW. and Van Hofwegen, P. (1991b) Procedures and Partners for
Capacily Buiding in The Waler Seckor, in Alserts, G.J., Blar, T.L and Hartvel, F.JA Eds. A Stralegy for Waler Sector
Capacily Buiding: Procsedings of The UNDP Symposium, 71-88

Alford, D. (1965) Mountain Hydrologic Systems. Mountain Research and Development 5: 4: 349-363.

Alford, D. (1992) Hydrological aspecis of The Himalayan Region. Kathmandu: ICIMOD Occasional Paper No.18.




Alian NJR, GW. Knapp and C. Stadel, (Eds.) (1988) Human Impact on Mountains, Rowman Littiefield Publisher,
Nj, USA.

Allan, NJR. (1986) Accessibiily and Attitudinel Zonation Models of Mountains, Mountain Resource and
Development, 6: 3::185-194.

Amanor, K. S. (1994) Ecological Knowledge and The Regional Economy: Environmental Management in The
Asesewa District of Ghana, Development and Change, 25 : 1:, January, 41-67.

Ambler, J. S. (1989) ‘Adat’ and Aig: Management of Smail-Scale Imigation in West Sumatra, Indonesia, Ph.D.
Dissertation, Comell University

Andreini, M. S. (1993) The Management of rrigation Sysiams in The Dambos of Zimbabwe, Ph.D. Dissertation,
Comell University, USA.

Andrews, W. H., C. W Hardin, and G. E. Madsen (1981) Social assessment indicators in Waler Resource
Development, Environment and Behavior, 13-1, 64-82.

Appasamy, P. (1994) Sharing Common Water Resources of The Bhavani River, Lundqvist, J., JeNch-Clausen, T.
Ed. Putting Dublin/ Agenda 21 into Practice. 45-56

Applegate, G. B. and Glimour D. A. (1967) Operational Experience in Forest Management Development in The Hils of
Nepal . ICIMOD Occasional Paper No6. Kathmandu, Nepal.

APROSC (1978) Report of Seminar on Water Management in and Control At The Farm Level Nepal, Agricultural
Projects Services Centre, Kathmandu, Nepal

APRN(::C (1979) Resource Conservation and Utiization Project. Agricultural Projects Service Center. Kathmandu,

al.

APROSC (1980) Housshold Baseline Survey: Resource Conservation and Utiizaion Project,, Kathmandu, Nepal.

APROSC (1963) Water Management in Nepal, Agricuitural Projects Services Centre, Kathmandu

APROSC (1984) Rasuwa Nuwakot IRDP, UNDP-APPDTCP, Kathmandu, Nepal.

APROSC (1986) Imigation Man t_ Strategies and Evolution, Agricultural Projects Services Centre,
Kathmandu, Nepal.

APRNC:: (1988)_Basaline Study of Rasuwa Nuwakot. IRDP Phase |, Volume I-ii, UNDP-Appdicp, Kathmandu,

APROSC (1989) Bassline Study of Rajapur rrigation Project, Kathmandu, Nepal.

APROSC (1990) Agricultural Sector Styaleqy for The Eighth Plan, , Katmandu, Nepal.

APROSC (1991) Analysis of The Present Stalus of Master Plan of forestry Secor, , Kathmandu Nepal.

APROSC (1933a) A Conceptual Paper on Dap (District Agricultural Planning), Kathmandu, Nepal

APROSC (1993b) Training Report, Prepared for K-Bird Project, Kathmandu, Nepal

APROSC (1994) District Agricultural Plan: Nuwakot, Kathmandu, Nepal.

APROSC (1998) Poverty Situation Analysis, Kathmandu, Nepal.

APROSC/JMA (1934) Agricutture Perspective Plan of Nepal, Kathmandu, Nepal. Draft Report

APROSC/JMA (1995) Mm Kathmandu, Nepal.

AREP (1991) impac 2l

Auymnussz)oouowmmteauamumomdww Make a Difference in the Less
Developed Worid? (A Third World Perspecive), Warld of Communities, Frideres, J. S. ed., Caplus University

Arreguin-Cortes, F. |. (1994) Efficient Use of Waler in Cilies and industry. in Efficient Waler Use, H. Gardufio, and
F. . Armeguin-Cortés, Eds. 63-91. Intemational Hydrological Program.




Asafu-Adjays, J. (1996) Traditional Production Activities and Resource Sustainabiily: The Case of indigenous
Sacieties in Cape York Peninsuls, Australia, Intemational Joumal of Social Economics, 23:4-5-6:125-35.

Asian Development Bank (1986)Regional Symposium on Environmental and Natural Resources Planning. Adb/M:
Manila.

Asmal, K. (1997) Water as A Metaphor for Govemance: Issues in The Management of Water Resources in Africa,
AiT-Kadi, M., A. Shady and A. Szollosi-Nagy, Eds. Water, The World’s Common Heritage, 51-57

Assaad, M, El Kastha, S. and Watts, S. (1994) involving Women in Walter and Saniation initiatives, An
Action/Research Project in and Egyptisn Vilage, Water Intemational, 19:3:113-120

Asthana, A. N. (1994) Demand Analysis in A Basic Needs Framework: The Case of Rural Water Supply in Central
India, Ph.D. Dissertation, fordham University, USA.

Attfield, R. and Wilkins, B. {1994) Sustainabiity, Environmental Values, 3:2:155-58.

Aufirey, C. (1994) Impact of Material Education on The Health Effects of Improved Water Supply and Sanitation in
Developing Countries, Ph.D. Dissertation, University of Michigan, USA.

Ayanwu, CN. (1988) The Technique of Participatory Research in Community Development, Community
Development Joumal, 23:1:11-15

Ayibotele, N.B. (1992) Worid's Water: assessing The Resource, Keynole Papers ~ Intemational Conference on
Water and Environment: Development Issues for The 21st Century, 26-31 January 1992 Dublin, Ireland.

Bajracharya, D. (1986) Decentralized Energy Planning and Management for The Hindu Kush-Himalaya. ICIMOD
Occasional Paper, 4. ICIMOD, Kathmandu, Nepal

Baland, J. M. and J. P. Plattesu (1996) Haiting Degradation of Natural Resources: Is There A Role for Rural
Communities? United Nations FAO, New York and Oxford: Oxford University Press, Clarendon Press.

Balm, R. C. (1996) Resilience, Resourcefulness, and The Necessity of Scarcity: The Case of Maita, Ph.D.
Dissertation, Rutgers The State University of New Jersey, USA.

EBandhopadhyay, J. snd D. Gyanwali (1934) Himalayan Water Resources: Ecological and Poliical aspect of
Management. Mountain Research and Development 14: 1: 1-24.

Barbier, E.B. (1987) The Concept of Sustainable Development, Environmental Canservation. 14:21: 101-110.

Bau, J. (1995) Cooperation Among Water Research and Development institutions of Europe. Water Intemational
20:3: 129-136.

Beckerman, W. (1994) ‘Sustainable Development” Is It A Useful Concept?, Environmental Values, 3: 3:, Autumn,
191-209.

Beckerman, W. (1995) How Would You Like Your ‘Sustainabiilty,’ Sir? Wesk Or Strong? A Reply to My Critics,
Environmental Values, 4:2:169-79.

Belasco, D. B. (1990) Adoption of Community Water Systems: An Area Study in Three Villages in Muhafzat Kafr Al-
Shaykh, Egypt (Water Systems), Ph.D. Dissertation, University of Denver

Bergkamp, G., M. Acreman, L. Safford and T. Matiza (1938) Maintaining Functioning of Freshwater Ecosystems:
The Key to Sustainable Management of Waler Resources, Expert Group Meeting on Strategic Approaches to
Freshwater Management, DESA, U. N.

Bhatta, D. D. (1981) Nepal Himalaya and Change. in Himalayan aspects of Change, J. S. Lall, and A. S.
Moddie,253-277.

Bhattaral, §. (1997) Appropriale Size of Hydropower Project in Nepal, Master's Theeis, lee, Aitle-97-12
Bista, D.B. (1992) Fatalism and Development, Kathmandu, Nepal.

Biswas, A. K. (1978) Environmental impiications of Water Development for Developing Countries. in Water and
Society, Conflicts in Development, Carl Widstrand, Ed., 263-300.

Biswas, A. K. {1902} Sustsinable Water Davelopment: A Global Perspective. Waler Intemational 17 68-80.

270



Biswas, A. K. (1992) Water for Third World Development: A Perspective From The South, Water Resources
Development, 8-1, 3-9.

Biswas, A. K. (1996) Capacily Buiding for Water Management: Some Personal Thoughts, Waler Resources Development,
124, 399-405.

Biswas, A. K. (1997) From Mar Del Plata to Mamakech: Rheforic and Realily, AiT-Kadi, M., A. Shady and A.
Szollosi-Nagy, Eds. Water, The World's Common Heritage, .27-35

Biswas, A.K. (1993) Presidential Address— Water for Sustainable Development in The Twenty-First Century: A
Global Perspective, Water for Sustainable Development in The 21st Century, Biswas A.K. M. Jellali, G. Stout Ed.,
717

Biswas, A.K., M. Jellall, & G. Stout (1993) Water for Sustainable Development in The Twenty-First Century, Oxford
University Press, Bombay, Calcutta, Madras.

Bjoness, |. M. (19687) A Conceptusl Framework for Analysis of The Socio-Economic and Environmental Effects of Kulekhani
Hydroalectric Project, Nepal Mountain Research and Development. 7: 3: 205-208.

Bjracharya, D. (1983) Fuel, Food Or forest Dilemmes in A Nepali Viflage World Development, 11:12:1057-1074.

Black, P. E. (1995) The Critical Role of Unused Resources. Water Resources Bulletin 31:4: $89-592.

Blair, H. W. (1985) Participation, Public Policy, Political Economy and Development in Rural Bangladesh-1958-85,
World Development, 13(12), December, 1231-47.

Blair, H. W. (1996) Democracy, Equity and Common Property Resource Management in The indian Subcontinent,
Development and Change, 27:3:475-99.

Bloom, A. (1987) The Closing of The American Mind, Oxford.

Boesen, J. (1994) Local Level Participation in Land and Water Resources Management in Rufiji River Basin,
Tanzania, Lundqvist, J., JeNch-Clausen, T. Ed. Putting Dublin/Agenda 21 into Practice, 17-32.

Bookchin, M. (1990) The Philosophy of The Social Ecology, Black Rose Books, USA

Booker, J. F. (1990) Economic Allocation of Colorado River Water: integrating Quantity, Quality, and instream Use
Values, Ph.D. Dissertation, Colorado State University, USA.

Borrini Feyerabend, G. and D. Buchan, eds. (1997) Beyond Fences. Seeking Social Sustainability in
Conservation. Vol. 1: Process Companion, IUCN, Gland, Switzerland.

Boserup, E. (1965) The Conditions of Agricultural Growth. Aldine, Chicago.

Bottrall, A. (1978) The Management and Operation of Imigation Schemes in Less Developed Countries. Water and
Society, Conflicts in Development, Carl Widstrand, Ed., 309-332.

Boulding, K. E. (1966) The Ethics of Rational Decision, Management Science, Feb 1967, 161-169.
Bowonder, B. (1987) Management of Envionment in Developing Countries, The Environmentalist, 1:2:111-122.

Braithwaite, R. (1953) Scientific Exploration. Cambridge Press.
Brikké, F., J.T. Visscher, and W. Ankersmit (1998) Towards Water and Sanitation as Sustainable Basic Social

Services for All, Expert Group Meeting on Strategic Group Meeting on Strategic Approaches to Freshwater
Management, DESA, UN

Briscoe, J. (1994) Implementing The New Water Resources Policy Consensus: Lessons From Good and Bad
Practices, Lundqvist, J., JeNch-Clausen, T. Ed. Putting Dublin/ Agenda 21 into Practice, 87-100.

Briscoe, J. (1998) Financing of Water infrastructure, Expert Group Meeting on Strategic Group Meeting on Strategic
Approaches to Freshwater Management, DESA, U. N.

Brooks, KN, P.F. Fpolliott, H.M. Gregersen AND J.L. Thames (1991) Hydrology and the Management of
Watersheds. lowa Univesersity Press: AMES.

Brower, B. (1983) Mountain Hazards and People of Khumbu Pharag. Berkeley:Universily of Callomia.

n



Brown, G.A (1991) Closing Address- Good Hopes for The Fulure, Based on The Knowledge of The Present, in Alaerts,
GJ., Blar, TL and Hartvell, F.JA, A Stalegy for Waler Sector Capacily Buiding: Proceedings of The UNDP
Symposium, 163- 166.

Bruijnzeel, L. A. and C. N. Bremmer (1989) interactions in m Basin: A
Review of Published Literature. Occasional Paper No.10, ICIMOD: Kathmandu. 1989.

Bruins, H. J. (1993) Drought Risk and Water Management in Israel: Planning for The Fulure, in Withite, Donald A.
Ed. Drought assessment, Managemenl, and Planning: Theory and Case Studies. Natural Resource
Management and Policy Series. Norwell, Mass. and Dordrecht: Kluwer Academic, 133-55.

Bruke, R. and J.P. Heaney (1975) Collective Decision Making in Water Resource Planning, Lexington Books, Dc
Heath and Company Lexington, Massachusetts, toronto, London.

Buky, J.B. (1990) Major Issues in Bank Finanaced Water Supply and Sanitation Projects, Worid Bank, May 2, 1990.

Buras, N. (1991) The Need for Education and Training in Geoscience for The Development of Third World
Countries. Water International 16: 59-63.

Burchi, S. (1991) The Need for Effective Legal and Regulsiory Frameworks, in Alaerts, G.J., Blair, T.L and Hartvelt, F.JA
Eds. A Sralegy for Waler Secior Capacily Buiding: Proceedings of The UNDP Symposium, 95-98

Burgenmeler, B. (1993) Ethics and Sustainable Development: The Limits of Economics Dragan, J. C., Seifert, E.K.
and Demetrescu, M. C. Eds. Entropy and Bioeconomics: Proceedings of the First Intemational Conference of the
European association for Bioeconomics Studies, Rome 28-30, November 1991. Milan: Nagard, 66-84.

Burton, |, and T.R. Lee (1980) Water Supply and Economic Development: The Scale and Timing of investment. in
Metropolitan Growth, L. Jakobson and V. Prakash, Eds., John Wiley: London.

Buttimar, A. (1976) Grasping The Dynamism of The Life World, Annals of association of American Geographers,
66:S: 277-299

Butz, . A. O. (1987) Imigation Agriculture in High Mountain Communities: The Example of Hopar Villages, Pakistan.
M.A. Thesis, Wilfrid Laurier University. Waterloo, Canada.

Butz, D., S. Lonergan, and B. Smit (1991) Why Intemational Development Neglects indigenous Social Reality,
Canadian Joumal of Development Studies, 12: 1:,, 143-57.

Byers, A. (1984) Resource Management in Arid Himalaya: Problem and Prospective Solutions. University of
Colorado, Boulder, Co.: Colorado. 1984.

Cadot, P.D. (1989) Development of A Model for Design of Water Harvesting Systems in Small Scale Rainfed
Agriculture, Ms Thesis The University of Arizona, USA.

Caine, N. and P. K. Mool (1981) Channel Geometry and Flow Estimates for Two Small Mountain Streams in The
Middie HiNs, Nepal. Mountain Ressarch and Development 1: 3-4: 231-243.

Caine, N. and P. K. Mool (1982) Landsiides in Kholpu-Khola Drainage, Middle Mountain Nepal. Mountain Research and
Development. 2 2 157-173.

Caims, J. Jr,, snd Todd V. Crawford (1991) Integraled Environmental Management. Lewis Publishers, USA

Campbell, C. M. (1995) Qvercoming Socioeconomic Factors Which influence Water Supply and Sanitation Proje
in Alaskan Rural Communities, Mseqe University of Alaska Anchorage, USA.

Carruthers, 1. (1978) Contentious Issues in Planning Imigation Schemes. in Water and Sociely, Conflicts in
Development, Carl Widstrand, Ed., 301-308.

Carson, B. (1987) Appraisal of Rural Resources Using Ariel Pholography: An Example from a Remole Hill in Nepal.
Rapid Rural Appraisal, Khon Kaen Unversity, 174-190.

Carson, B. (1992) The Land, The Farmer and The Future. Occasional Paper No. 11, ICIMOD: Kathmandu.1992.

Carver, M. and Schreler, H. (1995) Sediment and Nutrient Budgets Over Four Spatial Scales in The Jhikhu Khola

: | ; ICIMOD/DRC, Kathmandu, Nepal.




Cassara, B.B. (1987) The How and Why of Preparing Graduate Students fo Canry Out Participatory Research.
Educational Considerations, 14:2-3: 39-42

Central Buresu of Staflstics (1991) Statisiical Packet Book, Kathmandu, Nepal

Central Buresu of Stalistics (1934) Stalistical Pocket Book, Kathmandu, Nepal

Central Buresu of Statistics (1937) Stalistical Pocket Book, Kathmandu, Nepal

Central Buresu of Stalis$cs (1998) Stalistical Pocket Book, Kathmandu, Nepal

CERID (1984) Development of Educational Materials on Environment for Rural Community, Kathmandu.

Cemea M. M. (1984) Can Local Participation Help Development? Mimeo, World Bank.

Cemea, M. M. (1993) The Sociologist's Approach to Sustainable Development, Finance and Development, 30: 4,
11-13.

Chalise S.R. (1993) Regional Cooperation in Hydrological Ressarch and Training in The Hindukush- Himalayas, in
Snow and Glacier Hydrology, Ed. G.J. Young, [AHS Pub. No. 212. (37-48)

Chalise S.R. (1994) Project Proposal: Hydrological Research and Training in The Hindukush- Himalayas, ICIMOD-
WLU Joint Project Proposal Submitied to IDRC, Canada, Unpublished.

Chalise, S. R, S. P. Adhikary and K. Shankar (1978) Research in Meleorology and Hydrology: in Research in Tribhuvan
University: Problems and Prospects. Tribhuvan University Joumnal. 10.

Chalker, L. (1997) Water Policy Development in Practice, AiT-Kadi, M., A. Shady and A. Szollosi-Nagy, Eds. Water,
The World’s Common Heritage, 45-50

Chambers R. (1987) Sustainable Rural Livelihood: A Strateqy for People, Environment and Development, 1DS
Discussion Paper, IDS, Sussex.

Chambers R. (1988) Managing Canal Imigation: Practical Analysis From South Asia, Cambridge, Cambridge
University Press.

Chambers R. (1988), Rural Development: Whose Knowledge Counts?, IDS Bulletin, IDS, Sussex. 10: 2.

Chambers, R. (1978) Economics of Water Development in Less Developed Countries in Water and Society,
Conflicts in Development, Carl Widstrand, Ed. 373- 386.

Chambers, R. (1986) Poverty in India: Concepts, Ressarch and Reality: An Exploration, Institute of Development Studies,
University of Sussex, Brighton, England, UK. 103.

Chambers, R. (1986) Sustainable Livelhoods: An Opportunity for The World Commission on Environment and
Development, IDS, University of Sussex, Brighton, England.

Chambers, R. (1987) Shortcut Methods in Social Information Gathering for Rural Development Projects, in Rapid
Rural Appraisal, Khon Kaen Unversity, 33-46.

Chambers, R. (1997) Whose Words Reality Counts (Putting The First Last), intermediate Technology Publication,
UK.

Chambers, R. The Origins and Practices of Participatory Rural Appraisal World Development 22: 7. 953-969.

Chandier, C. G. (1981) Appropriste Technology for Planning Hydroelectic Power Projects in Nepal, The Need for
assumption Analysis. in: Technical Report Cenler for Research in Waler Resources, Report No.182, : Emvironmental
Health Enginesring Laboralory, Cvil Engineering Deapt, The Universily of Texas At Austin.

Chaube, U. C. (1990) Waler Conflict Resolution in The Ganga- Brahmapulra Basin. Intemational Joumal of Water
Resources Development 6:2: 79-85.

Chene. M. (1997) Review of Vikas (a Quarterly Nepali Jounal in Developmental Issues in Nepal), The Kathmandu
Post.

ject, Ottawa Kenting Earth

Chyuriia, J. P. (1984) Water R
Sciences Limited, Ed.

CIDA (1993) Evaluation of K-Bird Project, Kathmandu, Nepal.

1K)



Cirlacy-Wantrup, S. V. (1961) Phiosophy and Objectives of Walershed Policy. in Economics of Watershed
Planning, F. E. Riggs lolley G.S. Eds. lowa University Press. lowa, USA.

Clark, C. W. (1987) Bahavioral Modedling and Resource Management, in Vincent, Thomas L. Et Al. Ed. Modeling
and Management of Resources Under Uncertainty. Lecture Noles in Biomathematics Series, Vol. 72, New York,

Berlin, London and tokyo: Spnngar 11-19.
Clark, J. R. (1992) Tempora :
Colorado State Umty USA
Clark, S. (1989) Water Power and Water Supply: Public Health as A Cause of The Decline of Water Power. Open

University, United Kingdom.

CNN Prime Time News: 11th March, 1995

Collaborative Council (1989) Assessment of infemational Drinking Water and Sanitation Decade (1981-1990),
Sophia Antipolis.

Conway, G. (1987) Rapid Rural Appraisal and Agroecosystem Analysis: A Case Study from orthem Pakistan, Rapid
Rural Appraisal, Khon Kaen Unversity, 228-254

Cooley, W. W. and Lohnes, P.R. (1992) Mutiivariate Procedure for The Behavioral Sciences, John Wiley and Sons,
USA.

Coser, L. A, 1972, The Function of Social Confict, Routiedge and Kegan Paul Lid., Broadway House, 68-74, Carter Lane
London, (Reprinted) 188.

Costanza, R., Segura, O. and Martinez-Aller, J., Eds. (1996) Getting Down fo Earth: Practical Applications of
Ecological Economics, Intemational Society for Ecological Economics Series. Washington, DC: Island Press,
472,

Cowater Intsmational inc., Canada, Metcon Consultants, Nepal, Pp Pradhan snd Co., Nepal (1994) Strategic
Planning of Water Supply Ad Swerage (Ta 1718/Adb), Kathmandu, Nepal

Crowards, T. M. (1996) Defining The Features of Sustainable Development for A Developing Country: Comments
and Debates, Joumal of Enviconmental Planning and Management, 39-2- 295-96.

Dsh, A. M. (1988) Pricing and investment Strategies for An integrated Urban Water Supply-Wastewater Utility: A
Theoretical and Applied investigation, Ph.D. Dissertation, University of Colorado, USA.

Dale, A. and Robinson, J. B., Eds. (1996) Achieving Sustainable Development Sustainability and The Environment
Series, Vol. 3. Vancouver; UBC Press, Xiv-303.

Daly, H.E. (1989) Sustainable Development: From Concept and Theory Towards Operational Principles: Population
and Development Review.

Dani, AA (1986) Annexation, Alienation, and Underdevelopment of The Watershed Communily in The Hindu-Kush

Himalayan Region. Easler, KW., Dixon, JA. and Hufschmidt, MM. Ed.Studies in Waler Poiicy and
Management, No.10, 145-156

DANIDA (1996) Pro-Doc., Watershed Management Project, DANIDA/Dow, Kathmandu, Nepal

DANIDA (1987) Gerkhu Khola Watershed, Base Line Study, With APROSC, Katmandu Nepal.

DANIDA (1997) Natural Resource Management Seclor assistance Programme (Project No. NEPDK/WMP/1957),
Kathmandu, Nepal

Danis, W.X.D, Ed. (1972) The Concephual Revolution in Geography, Rowmann and Littiefieid, NJ.
Dasgupta, P. (1992) Population, Resouce and Poverty Ambio, Val.21, No.1, Feb 1992.Pp 95-101.

Davis, D. A. (1998) iniegrated information Management, Expert Group Meeting on Stralegic Group Meeting on
Strategic Approaches (o Freshwaler Management, Desa, U. N.

De Groot, Rudolf §. (1987) Envinmenial Funclions as A Unifing Concept for Ecology and Economics The
Environmentalist 7:2:105-109.

, Ph.D. Dissertation,

274



Dear, M. (1994) Postmodem Human Geography, Erdkunde, Band 48: 2-13.

De-Graaf, H. J. Musters, C. J. M. Ter-Keurs, W. J. (1996) Susfainable Development: Looking for New Strategies
Ecological Economics, 16:3:205-16.

Desal, M. (1996) If Pessants Buid Their Own Dems, What Would The Stafe Have Left to Do The Practices of A
New Social Movement in india, Research in Social Movements, Conflicts and Change, 19:209-224.

Deskins, D. R. Jr,, Kish, G., Nystuen, J.D., Olsson, G. (1977) Geographic Humanism Analysis and Social Action,
Department of Geography, University of Michigan, Ann Arbor.

DHM (11 December 1989) Report on Regional Workshop on Hydrology of Mountainous Areas, Kathmandu, Nepal.

DHM (1994) Hydrological and Metsorological Data of Nepal. Ministry of Water Resources, Department of Hydrology
and Meteorology, Kathmandu, Nepal

DISV1 (1990) Water Quality Testing in llam District, Kathmandu, Nepal

DOI (1993) A Report on Mountain irigation System, Ridb, Lalitpur, Nepal.

Dong. N. and andersen, LS. (1934) Action Plan for Development of Water Resources, Upper Srepok Basin,
Vietnam, Lundqvist, J., JeNch-Clausen, T. Ed. Putting Dublin/ Agenda 21 into Practice, 57-78

Drake, CM & Frank Hubbard (1990) Redefining Envionmental Responsibiities (Guest Ediorial), Environmental
Conservation, 17:4: 87-88.

Drew, D. (1983) Man-Environment Processes. London: George Unwin and Allen.

Duloy, J. H. and Gerald T. O'mara (1984) |ssues of Efficiency and interdependence in Water Resource

investments, Lessons form The indus Basis of Pakistan, WB Working Papers No. 665: The World Bank:
Washington Dc.

Dunne, T. and Leopold, L.B (1978) Water in Environmental Planning, W.H. Freeman and Company, USA

Dunsmore, J. R. (1988) Mountain Environmental Management in The Arun River Basin of Nepal. Occasional Paper
No.9: ICIMOD, Kathmandu:

DWRC (1996-7) Nuwakot District, Discussion
Dzurik, A.D. (1990) Water Resources Planning. Rowman and Littiefield Publishers itd., USA

Easter, K. W., and R. Heame (1995) Water Markets and Decentralized Water Resources Management:
Intemational Problems and Opportunities. Water Resources Bulletin 31: 1: 9-20.

Easter, KXW and Dixon, J. (1986a) Infegrated Watershed Management: An Approach to Resource Management,
Easter, K.W., Dixon, J.A. and Hufschmidt, M.M. Ed. Studies in Water Policy and Management, No.10, 3-15

Easter, KW., Dixon, JA. and Hufschmidt, M.M. Ed. (1986) Studies in Waler Policy and Management, No.10,
Westview Press, Boulder and London.

Easter, W.E. and Dixon, J. (1986b) Implications for integrated Watershed Management Easter, K.W., Dixon, J.A.
and Hufschmidt, M.M. Ed. Studies in Water Policy and Management, No.10, 219-227

Edwards, M. (1989) The Irelevance of Development Studies Third World Quartery, 11: 1: 116-135.
Ekholm, E. (1975) The Deterioration of Mountain Environments. Science 139: 746-770.

Ekholm, E. (1976) Loosing Ground: Environmental Stress and World Food Prospects. W.W. Norton and Co.: New
York.1976.

Ekine, P. (1989) Beyond Growth: The Real Priorities of Sustainable Development, (Guest Ediionial), Environmental
Consarvaiion 16:1:1.

215



EPA (1997) Guidsnce and information on  Capacly  Development  <Ud Source:
Hitp:/MWww.State.Sd.USA/State/Executive/Denv/Des/Drinking/Capacity. Htm#Download>

ERC (1993) Basefine Study of Nepal West Gandak Irrigation System, Kathmandu Nepal
Fahmy, H. (1996) Comparative Analysis of Egyptian Water Policies. Water Intemational 21:1: 3545.

Falkenmark, M. (1991) The Ven Te Chow Memorial Lecture: Envionment and Development: Urgent Need for A
Waler Perspective, Waler Intemational, 16-4, 229-240.

Falkenmark, M. (1993) Environment and Development: Urgent Need for A Water Perspective, Biswas AK. M.
Jellali, G. Stout [Ed.) Water for Sustainable Development in The 21st Century, 24-41.

Falkenmark, M. G. Lindh, L. Demare, and C. Widstrand (1980) Water and Society, Conflicts in Development
(Water Conflicts and Research Priorities). Ed. Carl Widstrand, 69-85

Falkenmark, M., Lundqvist, J. and Widstrand, C. (1390) Coping With Waler Scarcily, implicalions of Biomass
Strategy for Communities and Policies, Waler Resources Development, 6-1, 29-43.

FAO (1979) Water Law in Selected African Countries, Legislative Study No: 17, Rome.

Faucheux, S., Froger, G. and Noel, J. F. (1995) What forms of Rationality for Sustainable Development Joumal of
Socio Economics, 24: 1:, 169-209.

Faucheux, S., Psarcs, D. and Proops, J., Eds. (1996) Models of Sustainable Development, New Horizons in
Environmental Economics Series. Cheltenham, U K, Xi-365.

Feachem, R. (1978) Domestic Water Supplies, Health and Poverty: A Brief Review in Water and Sociely, Conflicts
in Development, Carl Widstrand, Ed., 351- 364.

Fergosan, George A, (Ed.) (1971) Statistical Analysis in Psychlogy and Educalion, Mcgraw Hil Book Company, New
York, St Louise, San Francisco, toronto, London, Sydney.

Fernandez-Jauregul, C. A. (1994) Why A Muttidimensional Approach in Efficient Water Use, H. Gardufio, and F.
Arreguin- Cortés, Eds. 29-39. Intemational Hydrological Program.

Ferrell-Dillard, R. D. (1991) The Effect of Legal and Administrative Factors on Short-Term Urban Drought
Management, Ph.D. Dissertation, Southem Ilinois University, USA.

Field, D. R., James C. B., Burl, F. L. (1974) Water and Community Development. Ann Arbor Science Publisher inc..
Ann Arbor, Michigan. 1974

Fish, S. (1980) Is There A Text in The Class, MIT Press, USA.

Fitzsimmons, A. K (1996) Stop The Parade, Bioscience. V. 46, 78-9 Swanson, F. J. and Schneiderman, J. S.
(1995) Policy Shifts in Ecosystem Management, Geotimes, V. 40, 14-15

Fitzsimmons, S.J. and O. Salama (1977) Man and Water: A social Report. An Abt Associates Study in Applied
Social Science Research. Westview: Boulder.

Fizsimmons, S.J,, LI Stuart, P.C. Wolf (1977) Social assessment Manual - Aguide for The Preparation of The

Swdﬂdamnmm(gﬁmﬂ&mmww Special Studies in Natural
Resources and Energy Management, Colorado, USA
Flaming, W.W. (1978) Review >aichment Area Sikialic jon, Department of Soil

mwammmmmxm Neps, 20
Forsbery, F. n.ussummameum&mmm 18:1.

Frederick, K. D. (1993) Bala .
__gm.wwaunmdpuuom w«um

Frederiksen, K. D, Jersmy B., Willian B. (1993) Water Resources Management in Asia, World Bank Technical
Paper No. 212, World Bank: Washinglon Dc, USA.

Freire, P. (1982) Croating Atemative Ressarch Methods: Leaming o Do It By Doing It Creating Knowledge: A
Monopoly? Hall, B., A Giletie and R. tondon. New Delhi: Society for Participatory Research in asia, 29-37

276



Frey, F. W. (1993) The Political Context of Conflict and Cooperation Over Intemational River Basins Water
International 18:1: 54-68.

Fi, R. W. (1992) Questions on Sustainable Development: An infroduction fo The Essays, Darmstadter, Joel, Ed.
Global Development and The Environment: Perspectives on Sustainability. Resources for The Future, 1-6.
Washington, Dc, USA.

Frideres, J. S. Ed. (1992) A Worlc
Publications, North York, ontasio, Canada

Friederes, J.S. (1992) Participatory Research: An INusionary Perspective, A World of Communities: Participatory
Research Perspectives, Frideres, J. S. Ed., Captus University Publications, 1-13

Fulton, R. E. (1994) Cultural Models in The Management of Water and Irrigation, Ph.D. Dissertation, University of
Minnesola, USA.

Gaddam, J. (1995) Reclaiming The Bhal: Women and The Politics of Water in Rural Gujarat (india), Ma, Simon
Fraser University, Canada.

Gaisbergen, P. (1990) Towards A Policy Network Approach fo integrate Water Management: Experiences in The
Netheriands, Water Resources Development, 6-3, 155-162.

Garbretch, G. (1987) Imigation Throughout History - Problems and Solutions. in Water for The Future: Water
Resource Developments in Perspective, W. O. Wunderich, and J. E. Prins, Eds, 3-18. lahr.

Gardufio, H. (1994) Efficient Walcr Use: A Multi-Dimensional Approach. in Efficient Water Use, H. Gardufio, and F.
Ameguin-Cortés, Eds. 17-24. Intemational Hydrological Program.

Gardufio, H. and F. Arreguin-Cortés Eds. (1994) Efficient Water Use. Intemational Hydrological Program, Unesco-
Rostlac: Montevideo, Uruguay.1994.

Gautam, R., and G. K. Rao (1988) Feasibility of Ground Water Development in The Mountain Terrains of Nepal: A
Conceplual Study Joumal of Nepal Geological Society 5:1: 11-21.

Geerserts, G., and R. Strybol (1992) Complex Policy Problems, Participatory Modeling, and System Dynamics .
Tijdschrift Voor Sociale Wetenschappen 37:4: 329-356.

Geiting, R. J. (1995) Operation and Maintenance of Rural Drinking Water Supply Systems in Honduras: Factors
influencing Long Term Performance, Ph.D. Dissertation, Stanford University, USA.

Ghosh, G. and Rasheed, S. (1998), In Wa Man t_ A Community-Based
Expert Group Meeting on Strategic Approaches to Freshwater Management, 27-30 January 1998, Harare,
Zimbabwe.

Gigon, A. (1983) Typology and Principie of Ecological Stabiity and Instabiity. Mountain Research and Development
3:2:95- 102,

Glimour DA., M. Bonell, and D. S. Cassells (1987) The Effects of forestation on Soil Hydraulic Properties in The
Middie Hills of Nepal. Mountain Research and Development 7:3: 239-249.

Gitec/Geoce (1992) Imigation Management Transfer Project (Imtp), HMG/N, asdb. Nepal.
Glasbergen, P. (1990) towards A Policy Network Approach 1o integrated Waler Management. Intemational Jounal
of Water Resources Development 6:3: 155-162.

Glasbergen, P. (1992) Comprehensive Policy Planning for Water Systems: The Administration of Complex Policy
Networks, Waler Resources Development, 8-1, 10-16.

Godwin, P. K., ingram, H. M. and Mann, Dean E. (1985), infroduction: Water Resources and Pubic Policy, Policy
Studies Review, 5:2:349-351.

Golledge, R. and Amedeo, P. (1972) On Laws in Geography, in: Danis, W.K.D., Ed., The Conceptual Revolution in
Geography, Rowmann and Littiefield, Nj, 163-185.

Goodiand, R. (1990) The Worid Bank s New Environmental Policy for Dams and Reservoirs. International Joumal of
Water Resources Development 6:4; 226-239.

an



Gomey, C. (1993) Regulation, Compelitiveness, and The Role of Public Participation, Competitiveness and
AnmSoaeldedmmSLEd Research in Technology Studies, Vol. 7. Bethlehem, Pa.: Lehigh University
Press, London and toronto, 156-78.

Grandstaff, SW., T.B. Grandstalf and G. W. Lovelace (1987) Summary Report, in Rapid Rural Appraisal, Khon
Kaen Universily, Siriphan Press, Thailand. 3-32.

Green A. W. (1968) Sociology An Analysis of Lile in Modem Society, Mcgraw Hil Book Comparty, New York, St. Louise,
San Francisco, torono, London, Sydney.

Greenfisid, . M. R. (1990) Challenging The Rhetoric of Sustainability and Participation: A Case Study of The
Ghana Upper Region Water Supply Programme, Ma Thesis, Carleton University, Canada

Greyling, J. J. (1987) Economic Considerations for Rural Water Supply in The Developing Areas of Southem Africa,
M. Com. Thesis, University of Pretoria, South Africa.

Grover, B. and Biswas A.K. (1993) Its Time for A World Water Council, Water Intemational, 18-2, 81-83.

Gupta A (1993) Personal Convetsahon Utah USA

Gupta A. (1989)
lces Third Survey in Public Administration,, New Delhi.

Gupta, A (1988)_Maiching Farmer's Concem With Technologists Objectives in Dry Regions: A Case Study of
Scientific Goal Setting, Cma Research Proposal, lim, Ahemdabad.

Gurung, H. B. (1981) Ecological Change in Nepal: A Native interpretation, New Era Occasional Paper No: 01,
Kathmandu.1981.

Guthman, J. (1997) Representing Crisis: The Theory of Himalayan Environmental Degradation and The Project of
Development in Post-Rana Nepal, Development and Change, 28:1: 45-69.

Gyawall, D. (1989) Water in Nepal, Occasional Paper No.8: East-West Environment and Policy institute: East-West
Center, Hawaii, USA..

Gyawali, D. (1991) Troubled Politics of Himalayan Waters. Himal 4:2: 37-44.

Haimes, Y. Y. (1992) Susfainable Development: A Holistic Approach to Natural Resource Management. Water
Intemnational 17:2: 187-192.

Hall, B., A Glletts and R. Tondon. (1982) Creating Knowledge: A Monopoly? New Delhi: Society for Participatory
Research in asia

Hamiiton, L.S and Pearce, A.J. (1986) Biophysical aspects in Watershed Management. Easter, K.W., Dixon, J.A.
and Hufschmidt, M.M. Ed. Studies in Water Policy and Management, No. 10, 33-49

Hampton, G. (1996) Attitudes fo The Social, Environmental and Economic Impacts of The Construction of An Amaments
Complex, Journal of Environmental Managemen, 48, 155-167.

Hampton, N. E. (1989) Groundwater Management in California: Rent-Seeking Behavior Under The Corelative
Rights Doctrine, Ph.D. Dissertation, Universily of Califomia, Santa Barbara, USA.

Hanna, S. S. and Vincent, T. L. Ed. (1987) Behavioral Modeling and Resource Management: Comments. in
Modeling and Management of Resources Under Uncertainty, Lecture Notes in Biomathemalics Series, Vol. 72,
New York, Beriin, London and lokyo: Springer, 20-21.

Hannbuss, S. (1988) Knowledge Paradigms and Change International Joumal of Sociology and Social Policy 8:1:
23-31.

Harte, M. J. (1995) Ecology, Sustainabiily, and Environment as Capital, Ecological Economics, 15: 2:, November,
157-64.

Hartvelt, F. (1996) Capecily Buiding Programme for Sustainable Waler Secior Mansgement: Some Personal Thoughts,
Waler Resources Development, 124, 406-411.

Harvard Team (1994) Siralegies for Capacily assessment, Draft Unpublished Report

21



Hatvey, S. (1994) Planfication De Sysiemes Ruraux D'simentation En Eau Pour Les Pays En Voie De
Developpement, Msca Thesis, Universile De Montreal, Canada

Hatley, T., and M. Thomson (1985) Rare Animals, Poor People, and Big Agencies: A Perspective on Biological
Conservation and Rural Development in The Himalaya. Mountain Research and Development 5:4: 365-377.

Hayton, R. D. (1933) The Matter of Public Participation, Natural Resources Journal, 33: 2;, 275-81
Healey, P. and T. Shaw (1933) Planners, Plans and Sustainable Development, Regional Studies, 27(8), 769-76.

Heame, R. R. (1995) The Market Allocation of Natural Resources: Transactions of Waler Use Rights in Chile, Ph.D.
Dissertation, University of Minnesota, USA.

Hesrman, E. F,, L. A. Barskamp (1975) Readings in Stasics for Behavioral Science, Prentice-Hall inc, Englewood Ciiffs,
New Jersey.

Heisler, M. O., snd G. B. Peters {1977) Toward A Multidimensional Framework for The Analysis of Social Policy
Annals of The American Academy of Political and Social Science 434: 58-70.

Helmer, R., ED. Ongley, and N. E. Peters (1998) Water Qualty - A Global Concem, Expert Group Meeting on
Strategic Group Meeting on Strategic Approaches to Freshwater Management, DESA, UN.

Henry, D. (1978) Developing for Development: What Is Appropriate Technology for Rural Water and Sanitation?. in
Water and Society, Conflicts in Development, Carl Widstrand, Ed., 365-372.

Hewitt F. (1989) Women s Work, Women s Place: The Gendered Life-World of High Mountain Community, Mountain
Research and Development, 94, 335-352

Hewitt K. (1988) The Study of Mountain Lands and Peoples: A Critical Review, Human Impact on Mountains, Allan
N.J.R, Knapp, G.W. and Stadel, C. Eds., Rowman Littiefield Publisher, USA. 6-23.

Hewitt K. (1995, 1996, 1997, 1998) Personal Conversation, Waterioo, ontario.

Hiigard E. R, R. C. Atkinson, R. L. Atkineon (1975) Infroduction to Psychology, Harcourt Brace Jovanovich inc., New
York, Chicago, San Francisco, Aianta

HMG/N (1980) Watershed Conditions of The Distiicts of Nepal, HMGN, UNDP, Fao, Fo: Dp/Nep/80029 No. 9,
Kathmandu, Nepal.

HMG/N (1991a) Drinking Water Supply and Sanitation Sector Review and Development Plan, Kathmandu Nepal
HMG/N (1991b) The Eighth Plan (Orinking Water and Iigation), Kathmandu, Nepal

HMG/N (1992) Water Resources Act, Singh Durbar, Kathmandu, Nepal

HMG/N (1994) Water Resource Reguiation, Singh Durbar, Kathmandu, Nepal.

HMG/N (1997) Imigation Policy, Singh Durbar, Kathmandu Nepal

HMG/N (1998) The Ninth Plan (Drinking Water and Irrigation), Kathmandu, Nepal

umumumuﬁ_mmaﬁ_am:_m&mmm
ar, L2 jov, 1990, Nepal Naional Conservation Strategy Implementation

Program, NPGHHMG in Coaboration Wil hucn
Hoffer, J. (1995) The Challenge of Effective Urban Water Supply, Ph.D. Dissertation, Universiteit Twente (The
Netherlands)

Hollings, C. S. (1995) What Bamiers What Bridges in Bamriers and Bridges to The Renewal of Ecosystems and
ingtitutions, L. H. Gunderson, C.S. Holivm.mdss Ligt, Eds., wcm;mlmeNuYak

<

Hopkins, T. J. (1997) Draft Handbook
H@JMUNDPOrgIC&bICW-iH&p

Hsu, G. J.Y and LI, W-Y (1930) Appiication of The Contingent Valuation Method fo The Keelung River, Taipei,
Waler Resources Development, 6-1, 218-221.

Huberman, M. (1987) Steps lowerd An infegrated Model of Research Utiization. Knowledge 8:4: 586-611.

2nm



Huddleston, M. C. (1994) Pasticipation and Development From Within: An Historical Analysis of Rural Water Supply
Development in Zebilla, Northern Ghana, Ma Thesis, Carleton University, Canada.

Husting, R. and C. Leipert, (1990) Environmental Growth, National income and The Blocked Choices for The Envionment
The Environmentalist, Val. 10, No.1, 25-37.

Hufschmidt, M.M. (1986) A Conceplual Framework for Watershed Management in: Easter, KW, Dixon, JA and
Hufschmidt, M.M. Ed.,Studies in Waker Policy and Management, No.10,17-30

Humble, M. E. (1995) Implementing Gender and Development Theory: assessing Participatory Rural Appraisal as A
MWMMM Canada

ICIMOD (1985) Managing R

mmmmmmm Gma.14-190d198544
lau“m). : .ulit

MW&WSWUWWNﬂ KM W

ICIMOD (1996) Climatological Alias of Nepal, Kathmandu, Nepal.

ICIMODUbcIDRC  (1997) Proiect _on _ Mountain  Resource Mana t _in__ Nepal
Hitp:/AWww.IDRC.Org.Sg/ConmVNepalPantc. Htm.

ICON (1993a) Baseline Study of Khageri, Kathmandu, Nepal

ICON (1993b) JAKPAS Project, (With The World Bank), Kathmandu, Nepal.

ICON (1993¢c) Socioeconomic Benchmark and Joint Man t Plan for East-Rapti Imigation System
Chitwan, Kathmandu, Nepal.

ICON (1994a) Sociceconomic Benchmark Study and Joint Management Plan for Sunsari Morang Imigation System,
Kathmandu, Nepal.

ICON (1994b) Supplementing Baseline Data_and Joint Management Plan for West-Kamala ligation System,
Janakpur, Kathmandu, Nepal.

ICON{1995) Process Evaluation of ILC Tubewell Project, Kathmandu, Nepal.

ICWE (1992) Action Agenda of International Conf on Water and Environment, Dublin, Ireland.

ICWE(1992) Keynote Papers — Intemational Conference on Water and Environment: Development Issues for The
21st Century, 26-31 January 1992 Dublin, Ireland.

thag, K., D. Thomton, M. Tiffen, and M. Upton (1991) Farm Location and Farmers Performance on The Ham2a
Minor Canal, Interational Journal of Water Resources Development 7:1: 2- 15.

VI (1997a) Review of Imigation Monitoring and Evaluation in Nepal, Working Paper No. # 1. Ridb/limi, Kathmandu,
Nepal

1IN (1997b) Water Rights Conflicts and Policy, Jagadamba Press, Kathmandu

ILO (1987) Community Waler Supply, A Manual for User Education, Geneva.

IMD/DON (1996, 1997) Semi-Annual Progress Reports - 1, Il ll, IV Kathmandu, Nepal

IUCN, UNEP & WWF (1991) Caring for The Earth: A Salegy for Sustainable Living, Published in Partnership By IUCN,
UNEP & WWF, Gland, Switzerland.

Ives, J. D. (1984) The Himalaya-Ganges Problem in The Context of Peace and Resource Use Conflict Management
Mountain Research and Development 4: 4. 363-365.

ives, J. D. and B. Messerli (1969) The Himalayan Dilemma. Unw/ Routeledge: London. 1989.

Ives, J. D, B. Messerli, and M. Thompeon (19687) Research Strategy for The Himalayan Region: Conference
Conclusions and Overview. Mountain Ressarch and Development 7: 3: 332-344.

ives,J.; PittD.C., eds. (1968) Deforestation: Swddwmnmhrdndsmdmtmmysuns. European
Ywdﬂn&mmutm.NuYak“Lmdm Routiedge, 1988, pages xiii, 247.




Jench-Clausen, T. (1994) The Freshweter Problem and Rio: Background, Process and Key Issues, in Lundqvist, J.,
T. JeNch-Clausen, Ed., Putting Dublin/ Agenda 21 into Practice,5-16

Jacob, M. (1994) Towerd A Methodological Critique of Sustainable Development, Jounal of Developing Areas, 28:
2:,237-51.

James, L. D. (1978) Economics of Water Development in Less Developed Countries. in Water and Society, Conflicts
in Development, Carl Widstrand, Ed., 373- 386.

Jarrett, R. D. (1990) Hydrological and Hydraulic Research in Mountain Rivers. Water Resources Bulletin 26: 3: 419-
429

Jhingran, A.G. (1981) Geology of The Himalaya, in: Lall, J.S. and Moddie, A.D Eds., The Himalaya: aspecls of
Change, Oxford, New Delh, 77-98

JICA (1964) Master Plan Study on Kosi River Waler Resources Development - interim Report

JICA (1991) Physical and Socioeconomic Assassment of Langtang, Nepal

Jodha, N. . (1990) A Framework for Sustainable Mountain Development, Mis Series No.1. Kathmandu, Nepal: ICIMOD.

Jodh';.ep :. 13&;51990) Mountain_Agriculture: Search for Sustainability, Mis Series No. 2. ICIMOD: Kathmandu,

Jodha, N. S, M. Banskota, and T. Pratap (1992) Sustainable Mountain Agriculture: Perspectives and Issues. New Delhi:
Oxford and ICIMOD.

Johnson, K., E., A. Olson and S. Manadhar (1982) Environmental Knowledge and Response to Natural Hazards in
Mountainous, Nepal. Mountain Research and Development 2:2: 175-188.

Jordasn, J. E., J. Plate, E. Prins, J. Veitrops (1993) Committee on Water Research (Cowar)- Water in Qur
Common Future, A Research Agenda for Sustainable Development of Water Resources, Intemational
Hydrological Program.: Unesco: Paris.

Kahangire, P.O (1994) Uganda Water Action Plan, in Lundqvist, J., T. JeNch-Clausen, Ed. Puting Dublin/ Agenda
21 into Practice, 33-45

Karkd K. (1997) Change in Agricultural Land Use in The Middle Mountain of Nepal: A Case Study of Jhiku Khola

Walershed, Intemational Workshop on Dynamics of Land-Use/Land-Cover Change in The Hindu Kush—
Himalaya, June 1997. Cdg/Tu, Nepal

Kamacharya, J. L. (1982) Hydrological Studies of Nepal. Water and Energy Commission: Kathmandu, HMG
Nepal.1982.

Katteimann, R. (1987) Uncertainly in Assessing Himalayan Water Resources. Mountain Research and
Development 7:3: 279-286.

Kattsimann, R. (1990) Hydrology and Development of The Arun River Nepal. 777-784. IAHS Pub.. No.193.

Kelman, J. (1994) Water Resources Management System in Cear¢», Brazil, Lundquist, J., JeNch-Clausen, T. Ed.
Putting Dublin/ Agenda 21 into Practice, 79-86.

Kendie, S. B. (1993) Making Rural Drinking Water Supply Programs Work in Ghana and togo: The Role of
Community Participation and The Limits of The Conventional Program Delivery Approach, Ph.D. Dissertation,
Renssalaer Polylechnic instituts, USA.

Kerr, A. (1995) Ecosystsm Management Must inciude The Most Human of Factors, Bioscience. 45, 378.

mu.ssussnwmumuenMn_wu&mw
immi, Jagadamba Press,
Khen, S. A. (1988) Measuring Regional Water Supph

Management, Ph.D. Dissertation, Colmdosu;umuty USA

Khoshoo, T. N. (1935) Mahatma Gandhi: An Apostle of Appied Human Ecology, New Delhi: Tata Energy Research
institute, 71.

281



Khosia, K.L. (1981) The Romance of Surveying in The Himalaya, in: Lall, J.S. and Moddie, A.D Eds., The Himalaya:
aspects of Change, Oxford, New Delhi, Pp 304-317

Kindter, J. and C.S. Russell (1984) Modeling Water Demands, in Collaboration With B. T. Bower, |. Gouevsky, D.
R. Maidment, W. R. D. Sewell Academic Press, Harcourt Brace Jonavovich, Publishers: London, Orlando, San
Diego, San Francisco, New York.

Kindon, S. L. (1993) From Tea Makers to Decision Makers: Applying Participatory Rural Appraisal to Gender and

Development in Rural Bali, Indonesia, Ma Thesis, University of Waterioo, Canada

Kranzer, B. §. (1988) Determinants of Residential Water Conservation Behavior: An_investigation of Socio-
Economic and Psycho-Dynamic Factors, Ph.D. Dissertation, Southem llinois University At Carbondale

Lal, D. (1985) The Poverty of Development Economics, Cambridge Universily Press, Harvard, Ma.

Lall, J. S. and Moddis, A. D. Eds. (1981) The Himalaya: aspects of Change. Oxford University Press: New Delhi.

Lane, J. (1997) Government and Ngos: Partners for The Next Millennium, AfT-Kadi, M., A. Shady and A. Szoliosi-
Nagy, Eds. Water, The Worid’s Common Heritage, 69-75
Lansing, J.S. (1991) Priests and Programmers: Technologies of Power in the Engineered Landscape of Bali.
Princeton University Press: Princeton, N.J.
Latapl, P. (1988) Participatory Research: A New Research Paradigm. Alberta Joumal of Educational Research.
Xoudv: 3: 310-319.

Lazarus, J., P.G. Drake, and P.B. Shoenfeld (1934) Water Reuse- Water Quaiity and Water Rights Considerations
Efficient Water Use, H. Gardufio, and F. |. Ameguin-Cortés, Eds., 145-152. Intemational Hydrological Program,
Unesco-Rostiac: Montevideo, Uruguay. ,

ums.ussummmmmamumﬂwmnmmw
Management, Alaerts, G.J., Blair, TL and Hartvelt, FJA Eds. A Stralegy for Waler Sector Capacity Buiding:
Proceadings of The UNDP Symposium, ihe Report Series 24, 91-94

Li, T. M. (1996) /mages of Community: Discourse and Strategy in Property Relations, Development and Change,
27:3.501-27.

Likert, R. (1932) A Technique for The Measurement of Atiitudes, Archives of Psychology, New York.

Likert, R. (1967) The Human Organization : Its Management and Value. New York: McGraw-Hil

Lindh, G. (1987) Water Resources Management Problems in Urban Agglomerations. Water for The Future: Water
Resource Developments in Perspective, W. O. Wunderlich, and J. E. Prins, Eds., 179-190.

Livingstone, A. J. (1992) An Analysis of Development Approaches in The Rural Water Sector in_Sudan: Case
Studies of Rural Water Supply Programs and Projects in Darfur and Kordofan During The International Drinking
Water Supply and Sanitation Decade, Ph.D. Dissertation, University of Alberta, Canada.

mm.x&mm,uummmmwum Waler Supplies, Lessons for
Developing Countries From A Wester Canadian Expenience. Water Intemational, 184, 225-232.

Long, BF and D. R. Fleld (1974) Towards an Integrated Economics and Society. In Water and Community

t Social and Economic Perspective, D.r. Field, J.C. Bamon and B.F. Long (eds.) Ann Arbor Science
Publications INC, USA, pp 11-15.

Louks, D.P. (1992) Sustainable Development: Issues and Challenges, Unesco Ihp Iv Project M-4-3, Working Paper.

Lovelacs, GW. and A.T. Rambo, (1966) Behavioral and Social Dimensions. Easter, KW., Dixon, JA. and
Hufschmidt, M.M. Ed. Studies in Water Policy and Management, No.10, Westview Press, Boulder and London.
81-90.

Luna Consultancy (1990) Waler Use inventory of Nuwakot District, Wecs, Kathmandu, Nepal.

WJ,T.&NME‘.U&)WWM”MM:LMWW
Approaches in Waler and Land Management, OC Trycksaker, LinkaPing, Sweden.

282



Lynch, J. M. (1993) Communily Participation in Communily Needs assessments. Joumal of Applied Sociology; 10:
125-136.

, A. and S. Zadek (1996) Analysing Sustainabilily of Water Resource Management, investigacion
Economica, 56:218:139-75.
Maclellan, E. J. (1991) Systainable ing fo
Ph.D. Dissertation, lkmalydwm Canada
Mehat, T.B.S. (1NDMMUMODMPQUM7 thmam ICIMOD
Malla R. (1993), Proble - e 5!
HMG/N, Nepal
Mann, M. (1986) The Sources of Social Power, Volume | Cambridge: Cambridge University Press.
Marcus, W. A., K. Roberts, L. Harvey, and G. Tackman (1992) An Evaluation of Methods for Estimating Manning s
Equation in Small Mountain Streams Mountain Research and Development 12:3: 227- 239.
Martinez, P. (1994) Efficient Use of imigation Water. H. Gardufio, and F. |. Arreguin-Cortés, Eds. in Efficient Water
Use, Intemational Hydrological Program. , 95-117.

Muon J. J. (1994) Chali Abuso: indigenous People, The State_and Alienation. The Case of Conservation
Management At Mole National Park, Northem Region, Ghana, Ms Thesis, University of Guelph, Canada

Mauch, S. P. (1983) Key Processes for The Stabilty and instability of Mountain Ecosystems: Is The Bottleneck
Really A Data Problem . Mountain Research and Development 3.2: 113-119.

Maxey, M.N. (1991) Managing Environmental Risks: Ethical Plumb Lines. In Integrated Environmental Management,
Caims, J. Jr., and Todd V. Crawford. Lewis Publishers, USA. 21-39.

Mayor, F. (1997) Water and Civiization, A{T-Kadi, M., A. Shady and A. Szollosi-Nagy, Eds. Waler, The World's
Common Heritage, 181-186

Mbanaso, M. U. (1989) Urban Service Delivery System and Federal Govemment Bureaucracy: A Structural Analysis
atial Distribution of Water Supply in A Suburban Community of itan , Ph.D. Dissertation,
Portland State Universily, USA.

Mcdonald, K. (1994) Ph.D. Dissertation Defense, University of Waterioo, Canada

Mcgurk, S. J. (1990)_The Economics of Water Management on The North China Plain: Water Resource Policy and
Planning on The Hai River Plain, Ph.D. Dissertation, Stanford University, USA

Mcnemar, Q. (1972) Psychological Stalisiics, John Wiley and Sans inc, London, Sydney, toronto.
Messerli, B. (1383) Stabiily and instabilty of Mountain Ecosystems: introduction to A Workshop Sponsored By The
United Nations University Mountain Researchand Development, 3 -2, 81-94

Messeril, B. T, Hofter, and S. Wymann, (Eds.) (1993) Himalayan Environment: Pressure-Problems-Processes: 12
Years of Research. institute of Geography, University of Beme: Beme. 1933,

Mikesell, RF. (1992) Economic Development and The Environment, Mansell Publishing Ltd., New York, USA.

Milbum, A. (1987) The Need for A Blue Revokution in The Freshwater Sector AIT-Kadi, M., A. Shady and A.
SzoMlosi-Nagy, Eds. Waler, TheWodd’sComrmHuitam 3744

Ministry of Financs (1996), Budget o 1996

M¢MM1MMMW Kathmandu Nepal.

Ministry of forest and Environment (1967) Master Plan for foresiy Secior Nepal, (13 Voumes) HMGN and
AdvMFinnida, Kathmandu, Nepal.

Mitchell, B. (1969) Geography and Resource Analysis. Longman Group, Essex.
Mitchell, B. (1969, 1983) Geography and Resource Analysis. Longman Scientifc and Technical. New York.




Mitchell, B. (1990) integrated Water Manag integrated
_M,Bdl\mmw\dm Chwhn

Mohal, P. (1987) Public Participation and Natural Resource Decision-Making: The Case of The Rare li Decisions,
Natural Resources Joumnal, 27:1: 123-55.

Moigne, G. L. (1992) Water, River and Mankind: Challenges for The Coming Milennium. Water Inlamational 17: 81-
87.

Moigne, G. L., A. Subramanian, Mei Xie, and S. Giitner (1994b) A Guide to The formulation of Wates Resources
Strategy, World Bank Technical Paper No. 263: Worid Bank: Washington Dc.

Moigne, G. L, S. ashok, Mei Xie, and G.Sandra, Eds. (1994a) A Guide to The formulation of Water Resources
Strategy, Technical Paper, No. 263. Washington, Dc: World Bank,, Xvii-102.

Moinch M., snd J. Bandhopadhyay (1986) People-forest inferaction: A Neglected Parameter in Himaiéyan forest
Management. Mountain Research and Development 6:1: 3-16.

Montgomery, D. R., G.E. Grant, and K. Sullivan (1995) Watershed Analysis as A Framework for Implementing
Ecosystem Management Waler Resources Bulletin 31:3: 369-385.

Montgomery, J. D. (1984) Inferences From Third World Experience: Public Participation and Watef Allocation,
Comparative Resource Allocation: Politics, Performance, and Policy Priorities Sage Yearbooks in Politics and
Public Policy, Vol. 13 Beverly Hills, London and New Delhi, 213-36.

Morphet, J., Hams, T. (1994) Response fo Rio: A Local Authority Approach, Joumal of Environmental Pfanning and
Management, 37.4, 479-86.

Mu, Xinming (1988) Modeling Rural Water Demand Behavior: A Study of The Contingent Valuation Method, Ph.D.
Dissertation, The University of North Carolina At Chapel Hill, USA.

Mukherjes, B. (1985) The Reliabiily and Validity of The So-Called Hard and Soft Data, Joumal of Social and
Economic Studies, 2: 2-3, 135-191.

Munasinghe, M. (1992) Water Supply and Environmental Man inqg World
Press, Boulder, San Francisco, Oxford.

Munasinghe, M. (1993) The Economist s Approach to Sustainable Development, Finance and Developrent, 30 4,
December, 16-19.

Murthy, Y. K. (1981) Water Resource Polentials of The Himalaya. The Himalaya, aspecis of Change, J. S- Lall, and
A. D. Moddie, Eds., 152-171. Oxford Universily Press, New Delhi:

Myers, A. A. (1991) Domestic Water Considerations Within Large Imigation and Resettiement Projec!s: A Case
Study in Sri Lanka, Ms Thesis, The University of Arizona, USA.

Myers, N. (1987) The Environmental Basis of Sustainabée Development, Annals of Regional Science, 21: 3 33-43.

Myint, H. (1970) Economic Theory and Development Policy, Economica (1967) Reprint G.Mier (Ed.) Leading Issues
in Economic Development, Oxford.

Myrdal, G. (1969) Aisan Drama Vol. I-ll, Cambridge University Press.

Najlis, P. (1997) The Role of Freshwater in Sustainable Development, A{T-Kadi, M., A. Shady and A, SzHosi-Nagy,

Eds. Water, The World’s Common Heritage, 17-21

Napler, T. L., Carter, M.V. and Bryant, E. G. (1966) Local Perceptions of Reservoir Impacts: A Test of Vested
interests, NmmJamddCaumutyPsyd\dogy 14.1.1737

Narayan, D. (1995) P P » Fra
&:@.M&M&MPwmuuwmm Dcwwm

Neupane B. R. (1995) Executive ) g awel s
Review, Pakistan, (July 1995).




Neupane, B. R. (1992) Atiitudes to Policy integration fc anial Conservation and Develog
Study of Daraundi Walershed, Nepal. Masler's Thesis, Asian insitule of Technology. Thailand.

ma.nummwmo&mmmwmmswam
Watershed Nepal, Paper Presented At Intemational Conference on Sustainable Vilage Development, University
of Colorado, fort Collins, USA.

Neupane, B. R. (1994) Institutional Development and Management, Report published for ICON.

Neupane, B. R. (1995) Institutional Development At L ocal Level for Water Resource Management, Paper Presented
in The Bilateral Seminar on Himalaya Water Resource Development, New Deihi.

Neupane, B. R. (1995) Philosophy of Water Resource Development in The Himalaya, Presented At The Conference
on Himalayan Ecology, New Delhi, October 1995.

Neupane, B. R. and Young G. (1997) Incorporating Altitudes info an Uncertain Water Resource Management
Framework: A Case Study of Nepal Himalaya, IAHS Publ. No. 240, 449 - 458

Newsweek (November 7 1987) Troubled Himalaya

Nismczynowicz, J. (1931) Envionmental impact of Urban Areas - The Need for Paradigm Change. Water
International 16:2: 83-95.

Niemczynowicz, J. (1992) The Polish Environmental Syndrome: Environmental Problems and Ways to Approach
Them. Water International 17:4: 175-186.

Nieto R. D., D. Schaffner, J. L. Henderson (1997) Examining Community Needs Through A Capacity Assessment,
Journal of Extension Volume 35, Number 3

Nigam, A. and Rasheed, S. (1998) Financing of Freshwater for All - A Rights Based Approach, Strategic Group
Meeting on Stralegic Approaches to Freshwater Management, Desa, U. N.

NPC/NEPAP (1993) Nepal Environmental Action Plan: integrating Environment and Development. NEPAP/ NPC:
Kathmandu, Nepal. 1993.

NPC-indla (1992) Environment and Development Report- india. Country Report Presented At The Rio Summit,
Unced, Rio ‘De Janeiro, Brazil.

NPC-Nepal (1992) Sustainable Development and Environment: Country Report, Nepal, Country Report Presented
At The Rio Summit, UNCED, Rio 'De Janeiro, Brazil.

NPC-Nepal (1997) Discussion

NRB (1994) Nepal Rural Credit Survey, Nepal Rastra Bank, Kathmandu, Nepai.

O’ Riordan, T. (1971) Perspective on Resource Management, Pion: London

O'brien, D. (1992) Lessons Leamed From Communily Financing of Water and Sanitation Systems. Water
International 17: 172-174.

Odihi, J. O. (1968) Urban Water Supply Response o Droughts in Maiduguri, Nigeria, in The Context of The Recent
Sudano-Sahelian Droughts: 1960-85, Ph.D. Dissertation, Pennsylvania State University, USA

OECD (1996) Capacity Development in Environment. Procseding of The IED/OECD Workshop, Rome

Oggins, C. R. (1990) Identifyi ; i in Water. A of Communi
aders’ Percaptions towards Rural-to-Urban Water Transfers, MS Thesis, The University of Arizona, USA.

Ohta, T., et. . (1967) Suspended Sediment Yield in a Glaciated Watershed of Langlang Valley, Nepal Himalayas.

Okun DA and Laurie D.T (1991) Capacily Bulding for Waler Seclor Mansgement: An inlemetional initistive for The 1990,
Alaerts, G.J., Blair, T.L and Harivelt, F.JA Eds., A Stralegy for Waler Sector Capacily Buiding:, the Report Series 24,
30



O'mars, G. T. and Duloy, J. H. (1984) Modeling Efficient Water Allocation in A Conjunctive Use Regime, The Indus
Basin of Pakistan Water Resources Resaarch, 2011 1439-1498

Omara-Ojungu P. H. (1992) Resource \ - sniries, Longman Scientific and Technical.

Omemik, J. M. and Balley, nmwsnmmmmmmamm
Waler Resource associalion, 33-5, 935-949.

Oredugba, O. 0. (1991) Rurs pter R
Dalhousie University, Canada

Pagaduan, M.C. (1988) From Our Correspondent Mindanso Peasant Women: A Participstory Research
investigation of Their Realities and Potentiais. Community Development Joumal, 23:1:11

Palacios-Velex, E. (1994) Water Use Efficiency in Imigation Districts in Efficient Water Use, H. Gardufio, and F. 1.
Arreguin-Cortés, Eds. 223-234. Intemational Hydrological Program

Pandey, B. (1995) Because & is There, foreign Money, foreign Advice and Arun I, Himal Suth asia, 8.29-35
Parson, EA. and Clark, W. C. (1933) Sustainable Development as Social Leaming: Theoretical Perspectives and

Practical Challenges for The Design of A Research Program, John F. Kennedy School of Govemment
Discussion Paper: R93-37, November, 27.

Paulson, S. K. and Lawrence, W. E. (1979) The Structure of Public Attitudes toward Social Science Research on
Flood Demage Prevention, Rural Sociological Society (RSS).

PDDP/UNDP (1996) District Profile, District Development office, Nuwakot, Nepal

PDDPAUNDP (1997) District Profile, District Development office, Nuwakot, Nepal

Pearce, D., Hamiiton, K. and Atkinson, G. (1996) Measuring Sustainable Development: Progress on indicators
Environment and Development Economics, 1: 1: 85-101.

Peet, R. and Watts, M., Eds. (1996) Liberation Ecologies: Environment, Development, Social Movements, London
and New York: Routiedge, XGi-273.

Perez Esparcla, J. (1990) The Disadvantaged Zones in The Context of The Country Planning. infrastructure and
ipment Analysis and Their Application in The South Iberic Ph.D. Dissertation, Universitat De Valencia,

Mde Thesis,

Perrings, C. (1994) Sustainable Livelihoods and Environmentally Sound Technology, Intemational Labour Review,
133: 3;,, 305-26.

Perry, J. A. Dixon, R. K. (1986) An interdisciplinary Approach to Community Resource Management: Preliminary
Field Test in Thailand, Joumnal of Developing Areas, 21: 1:, 31-47.

Peter, H. D-M., Ronaldo, S., Eds. (1996) Pricing The Planet: Economic Analysis for Sustainable Development, New
York: Columbia University Press.
Petersen, M.S. (1984)WaterRmlegmdDevdoptmt.theaHdl INC.: EndewoodChflsNJ
Pinney, B. A. (1991) A_St 00 ; 0 : and Pla and
Man n
Dissutaﬁm.TheUrivmitydToxasMth.
Piper, S. L. (1996) The Willin P Rural Water jes, Ph.D. Dissertation, Colorado School of Mines.
Pisani, E. (1995) The Management of Waler as An Essential and Rare Commodiy. Water Intemational 20: 29-31.
Plats, E. L. (1993) Sustainable Development of Water Resources: A Challenge fo Science and Engineering. Water
Intemational 18: 84-94.

Porter, PW. (1977) Commentry, in: Deskins, D.R. Jr., Kish, G., Nystuen, J.D., Olsson, G. (Eds.) Geographic
HmmAndyusmdSwdm Dept of Geography, U of Michigan, 275-290.

Postel, S. (1994) Impiication of Public Policy in Efficient Water Use, H. Gardufio, and F. I. Arreguin-Cortés, Eds.,
119-139. Ihp.




Powell, J. R. (1991) The Valye : Measurement g ness-to-Pay
Utilization By Local Govemnment Decision Makers, Ph.D. Dissertation, Comell University, U

Power in asla (1995) Workd Bank fo Pul Out of Nepal s Arun Il Project, Financial Times Newsletier, Frank Gray Editor, 170-
13-14.

Pradhan N.C. and R. Yoder (1989) Improving Imigation System Management Through Fammer-to-Farmer Training:
Examples From Nepal limi Working Paper No. 12 Colombo Sri Lanka.

Price, LW (1981) Mountain and Man: a Study of Process and Environment. Berkeley, University of Califomia, USA.

Pyakural, D.C. (1992) Country Evaluation Report of Hygiene and Sanitation Promotion in Nepal, Kathmandu, Nepal

Raby, N. (1991) Participafory Management in Large Imigation Systems: Issues for Consideration, World
Development, 19: 12: 1767-76.

Rawat, J. S. and Rawat, M. S. (1994) The Nana Koshi Watershed, Central Himelaya, India, Part II: Human Impact
of Stream Runoff. Mountain Research and Development 14:3: 255-260.

Raymond, F. D., Et Al. (1973) Ecological Principles for Econamic Development, Published for [UCN, Morges Switzeriand
and The Conservation Foundation, Washinglon Dc, USA, John Wiley & Sons Lid. London, Ny, Sydney, Toronto.

Raza, Moonis (Ed.) (1980)Renewable Resources for Rigional Development : The indo and The Soviet Experience.
Concept Publishing Company: New Delhi.1980.

Redciit, M, (1984) Development and The Environmental Crisis: Red Or Green Altemnatives?, Mathuen, London, England.

Rees, C. (1993) The Ecologists Approach to Sustainable Development, Finance and Development, 30: 4.,
December, 14-15.

Rennings, K. and Wiggering, H. (1997) Steps fowerds indicators of Sustainable Development: Linking Economic
and Ecological Concepts, Ecological Economics, 20: 1:, 25-36.

Rieger, H.C. (1981) Man Versus Mountain: The Deterioration of The Himalayan Ecosystem, in: Lall J.S. and
Moddie, A.D Eds., The Himalaya: aspects of Change, Oxford, New Delhi, 77-98

Rodda J.C. and G. J. Young (1992) foreword in Keynote Papers - Intemnational Conference on Water and
Environment: Development Issues for The 21st Century, 26-31 January 1992 Dublin, Ireland.

Rodda, J. C. (1990) Towards A Funding Future for Hydrological Services, Water Resources Development, 6-1, 170-
177.

Rodda, J. C. (1991) Towards A Sirafegy for Waler Resources for The 1990s and Beyond, in Alasrts, G.J., Blair, T.L and
Hartvelt, F.JA Eds. A Strategy for Waler Sector Capacity Buiding: Proceedings of The UNDP Symposium, 1991, The
Report Series 24, 93-102

Rodda, J. C. (1995) Whither World Water Waler Resources Bulletin 31: 1. 1-7.

Rogers, A. (1933) The Earth Summit: A Planetary Reckoning. Global View Press, Los Angeles, USA.

Rosegrant, M. W. and Binswanger H. P. (1994) Marke(s in Tradable Water Rights: Potential for Efficiency Gains in
Developing Country Water Resource Allocation, World Development, 22-11-1613-1625.

Rosenzweig, M. L. (1987) Behavioral Modeling and Resource Management: Comment, in Vincent, Thomas L. Et
Al. Ed. Modeling and Management of Resources Under Uncertainty, Vol. 72, New York, Beriin, London and
tokyo: Springer, 19-20.

U .
. e
. v



Rossney, A. Kimbell Et Al. (Ed.) (1972) Mu§dimensiona
Seminar Press, New York, San Francisco, London.

Rothenberg, D. (1992), Individual or Communily Two Approaches to Ecophilosophy in Practice, Environmental
Values, 1-2-123-132.

Rma & Esst Consult (1988) Implementation of Cost Recovery for Govemment Irigation Schemes, Draft Final
Report, 1988

RTDB/DOH (1993) Water Augmentation Study for The Khageri Irrigaion System, Kathmandu, Nepal

Runyon, R. P, A. Haber, 1980, F of ; jstics, (F jon), Addition-Wesley Publishing

Saaty, T. L. (1990) Mulicrieria Decision Making: The Analvtical Hierarchy Process, Mcgrow Hills, inc.

Saaty, T.L. and L. W. Boone (1990) Embracing the Fulure : Meeling the Challenge of Our Changing World: Praeger.

Saaty, T. L. and, J. M. Alexander (1389) Conflict Resolution: The Analytic Hierarchy Approach. New York: Praeger.

Saaty, T.L (1973) Topics in Behavioral Mathematics. Mcgraw Hills, INC.

Saaty, T.L and Kearns, K.P. (1985) Analytical Planning: The Organization of Systems, Intemational Series in
Modem Applied Mathematics and Computer Sciences, Vol-7, Pergamon Press, London, New York, toronto,
Sydney, Frankfurt.

Saaty, T.L and Varhgas, L.G. (1982) The Logic of Priorities, Kluwer.Nijhoff Publishing, Boston, The Haue, London.

Saaty, T.L. (1982) Decision Making for Leaders, Lifetime Leaming Publications, Beimont, Califomia, London,
Singapore, Sydney, toronto, Mexico City.

M.TL“WEHUS&)TMWM:AM'ngB
Hitp:/Mww.Ahp. Net/Support/Books/Books. Him>

Salieh, M. S and Choudhury, M. A. (1996) Grassroots Approach to Sustainable Development, Humanomics, 12: 3,
56-84.

Sanwal, M. (1989) What We Know About Mountain Development: Common Property, Investment Priorities, and
Institutional Agreements. Mountain Research and Development 9: 1: 3-14.

Sathiendraku, R. (1996) Sustainable Development: Passing Fad or Potential Reality Intemnational Joumal of Social
Economics, 23:4-5-6: 151-63.

Schalfer, FK. (1954) Exceptionalism in Geography: A Methodological Examination, Annals of American
Geographer 43; 222-234.

Schauble, L., R. Glaser, and K. Raghavan (1991) Causal Models and Experimentation Strategies in Scientific
Reasoning. Journal of Leaming Sciences 1:2: 201-238.

Schoeffel, P. (1995) Cultural and institutional Issues in the Appraisal of Projects in Developing Countries: South
Pacific Water Resources, Project Appraisal, 10:3:155-161.

Schumacher, E. F. (1989) Small Is Beautiful : Economics As If People Mattered. HarperColiins

Segeren, W.A. (1991) Opening Address, Deit Symposium, in Alaerts, G.J., Blair, T.L and Hartvelt, F.J.A Eds. A Stralegy for
Waler Sector Capacity Buiding: Procesdings of The UNDP Symposium, IHE Report Series 24.

Serageldin, I. (1993) Making Development Sustainable, Finance and Development, 30: 4;, 6-10.

Serageldin, |. (1995) Water Resources Management: A New Policy for A Sustainable Future. Water Intemnational 20:
15-21.

Serageldin, I. (1996) Sustainable Development: From Theory to Practice, Finance and Development, 33: 4:3.

Serageldin, |. (1997a) Summation The Road Ahead, AiT-Kadi, M, A Shady and A Szollosi-Nagy, Eds (1997)

Water, The World's Common Heritage, 91-95.



Serageldin, |. (1997b) Sustainable Management of Waler Resources, AiT-Kadi, M., A. Shady and A. Szollosi-Nagy,
Eds. Water, The World's Common Heritage, 129-138

Serageldin, |. and Mahfouz, A., Eds. (1996) Environmentally Systainable Development Proceedings Series No. 13.
Washington, Dc: World Bank, Vi, 67.

Shah RK. (1972) Heross and Builders of Nepal, Orient Longman, New Delt, India.
Sharma, C. K. (1972) River Systems in Nepal,, S Sharma, Kathmandu, Nepal

Shama, C. K. (1986) The Problem of Sediment Load in The Development of Water Resources in Nepal. Mountain
Research and Development 7:3: 316-318.

Shama, P. D., A.K. Goel, and R.S. Minhas (1991) Water and Sediment Yields into the Sutlej River From The High
Himalaya. MountanReswehmdDevelopnmmz 87-100.

Shama, R.C. (1967) Population. Resources, Environment and Quality of Life, Dhanapati Rai & Sons, 1682, Nai Sarak, New
Delhi-11006, Ix+436.

Shiva V., Bandhopadhyay, J. (1985) Success for Citizens Environmental Action in The Doon Valley, Deharadun,
India Mountain Research and Development, 5: 3: 290-99

Shiva V., Bandhopadhyay, J. (1986) The Evolution, Structure and Impact of The Chipko Movement, Mountain
Research and Development, 6 : 2: 133-142

Shukis, A. snd Shama KR. (1997 Participatory Irigation Management in Nepal: A Monograph on Evolution.
Processes and Performance, RTDB, DOI, Nepal

Simon, D. (1989) Sustainable Development: Theoratical Construct Or Attainable Goal? Environmental Conservation, 161,
4148 ‘

Simon, D. (1996) Structurally Adiusted Africa. RHNBC, UK

Simon, H. (1977) The New Science of Management Decision. Englewood Clifls

Simonovic, S.P. (1996) Decision Support Systems for Sustainable Management of Water Resources: 1.General
Principles, 2. Case Studies, Water Intemational, 21: 4: 223-244.

Simonovic, S.P. (1997) Risk in Sustainable Water Resources Management, IAHS Pub. No. 240, 3-17

MB.D.(im)MWAWMMNMM F-159, Rajauri
Garden, New Delhi-110027.

Slocombe, D. S. (1987) Environmentaism and The Evolving information Society, The Environmentalist, 7- 4, 283-289.

Slocombe, D. S. (1993) Implementing Ecosystem-Based Management, Bioscience. V. 43, 612-22

Smadja, J. (1992)SludesoIChmhcmdmnmlnwdsmnmReMonszmAmuWnpreAbow
Saime in The Himalayan Middie Mountains, Nepal. Mountain Research and Development 12:1:1-28.

SMEC & CEMAT (1993) Flood Damage assessment, General infrastructure Final Report, Main Text, Kathmandu,
Nepal

Smith, M. G. (1987) Short-Run Waler Supply Allocation Under Uncertainty: Markets and Market Failure, Ph.D.
Dissertation, Duke University, USA.

MCL(MDEN:NEMMMWdWMSO.mM&
Spencer, D. mmmwmmmmn

Stagner, Ross, Charies M. Solley (1970) Basic Psycholog
mmwmwmxm

Steel, BS. (1mmmmmmmmmm Joumal of
Environmental Management, 47, 26-36.



Steer, A. and Lutz, E. (1993) Measuring Environmentally Sustainable Development, Finance and Development,
30:4: 20-23.

Stavens, D. A. (1991) The Performance of A Large Farmer-Managed Imigation System in The Terai of Nepal, Masc
Thesis, University of Ottawa, Canada.

Stockholm Environmental institute and United Nations (1998) http://www.sei. 7front.htmi

Stone, L. (1539) Cultural Crossroads of Community Participation in Development: A Case From Nepal, Human-
Organization; 1989, 48: 3: 206-213.

Stromayer, U. and Hannah, M. (1992) Domesticating Post-Modemism, Antipode 24:24-55

Susman, G. and R. Evered (1978) An assessment of The Scientific Merils of Action Research Administrative

Science Quarterly. 23: 582-603.

S25iidsi-Nagl, A. (1995) Water Science Issues At The Dawn of The 21st Century: A Call for IWARA s Help (The

Ven Te Chow Memorial Lecture) Waler Intemational 20: 22-28.

Tafesse, M. (1991) Proposad Capacity Buiding Strategy for The irigation Sub-Sector of Ethiopia, in Alaerts, G.J., Blair, T.L
and Hartvelt, F.JﬁASWbW&SWCMMMgsdTM UNDP Symposium, lhe Report
Series 24, 138-1

Tang, S. Y. (1989) Institutions and Collective Action in Imigation Systems, Ph.D. Dissertation, Indiana University,
USA.

Tats, D. M. (1994) Principles of Water Use Efficiency in Efficient Water Use, H. Gardufio, and F. Ameguin-Cortés,
Eds. 43-59. Ihp.

Thapa G.B. (1990) Watershed Management in Upper Pokhara Valley. Dissertation No: 90 - 1, Asian Institute of
Technology. Bangkok, Thailand.

The Rising Nepal (July 7, 1996)

Thompson, M. and Warburton, M. (1985) Uncerfainty on A Himalayan Scale. Mountain Research and
Development 5: 2: 115-135.

Tisdell, C. (1988) Sustainable Development: Differing Perspectives of Ecologists and Economists, and Relevance to
Ldcs World Development, 16: 3:, March, 373-84.

Tisdell, C. (1993) Envionmental Economics: Policies for Envionmental Management and Sustainable
Development, New Horizons in Environmental Economics Series. Aidershot, U.K .. Elgar, Distributed in The us.
By ashgate, Brookfield, VL., Xii-259.

Tisdell, C. (1994) Sustainabilty and Sustainable Development: Are These Concepts A Help Or A Hindrance fo
Economics , Economic Analysis and Policy, 24: 2:, Septlember, 133-50.

Tolba, M.K. (1987) Sustainable Development: Consiraints and Opportunities, Butierworth, London, England, 232.

Tolley, G. S. and FE. Riggs (Eds.) (1961) Economics of Watershed Planning. lowa University Press: lowa,
USA.1961.

Tomsons, S. (1997) Sustainable Development: Achieving A Morally Acceptable End by Morally Acceptable Means,
Humanomics, 13 -1, 51-80.

Turan, . (1995) Water Problems: Can the Uniled Nations Help A Discussion with the Special Reference fo The
Middle East Waler intemational 21: 1-11.

Turban, E. and J. Meredith (1994) Fundamentals of Management Science, Irwin Homewood, IL

UDA (United Design Associates) (1988) Feasibility of Gerkhutar-Simutar Imigation Project, Kathmandu, Nepal

Um.K,T.SNMIIdT.Yndl(wGS)wameEmimunhmmValey.Nopal
Himalayas.207-219. IAHS Pub. No. 218:

Uguy, W. (1994)_Water P issippi, Ph.D. Dissertation,
el

L U 'DJ
i State University, USA.



UN (1977) Report of The United Nations Waler Conference, Mar Del Plata, 14-25 March.
UN (1997) Basic Social Services for Al., hllp!lmuﬂpawmumdslbss

UN (1998) Agenda for Expert Group Me 0
1998, Harare, Zimbawe.

UN Conference on Environment and Development (1992) Earth Summit Press Summary of Agenda 21, Draft
Proposal: UNCED: Rio de Janeiro.

UNDP (1990) Some for A% Rather Than More for Some, The New Delhi Stalement, New York.

UNDP (1991) Capacity Building in Waler Resources Management. UNDP, New York

UNDP (1994) Beyond Rethinking Technical Cooperation: New Intemational Cooperation for capacity building in
Africa. New York

UNDP (1994) Building a new UNDP: Agenda for Change", New York.

memses)mmmmmsuwmw UNEPIGC. 157IADD.1, Narobi, Kenya. 102
UNESCO (1989) Hydrolon e :

el Pl e 106 Pas
UNICEF (1969) UNICEF and The 1990s: The Waler and Sanitation Secior Worlpian for 1990-95, New York.
UMICEF (1995) Population- Poverty- Environment Spiral: The Stale of the World Children. New York

Upadhyay, K.P (1986) Wafershed Management under Conditions of Limited Data and Access. in: Easter, K.W.,,
Dixon, J.A. and Hufschmidt, M.M. Ed. Studies in Water Policy and Management, No.10, 177-189

Uphoff, N.T. (1982) Rural Development and Local Organization in Asia Vol. 1 and 2, Delhi, Macmillan, india.

Uphoft, N.T. (1985) People s Participation in Water Management: Gol Oya Sri Lanka, C. Gracia Zamor (Ed.] Public
Participation in Development Planning and Management: Case From Africa and asia.

Uphoft, N.T. (1986) Improving Intemational Imgation Management With Farmers Participation: Getting The Process
Right. Boulder Colorado: Westview Press.

Vikas (September/October 1992) Val. 12-2.

Vivian, J. (1934) NGOs and Sustainable Development in Zimbabwe: No Magic Bullets, Development and Change,
25:1, 167-93.

Walker, K. F. (1977) Toward the Participatory Enterprises: A Europeon Trend. Annals of the American Academy of
Poiitical and Social Science 431: 1-11.

Waliner, H. P. Narodoslawsky, M. Moser, F. (1996) /slands of Sustainability: A Bottom-Up Approach towards
Sustsinable Development, Environment and Planning A, 28(10), 1763-78.

Wart, B. (1933) Postmodemism and The Localities Debate: onfological Questions and Epistemological Implications,
Tidscrift Voor Econ. En Soc. Geografie, 84 : 3::162-169

Water Intemnational (1991) Waler for Sustainable Development in The 21st Century: A Global Perspective. Waer
International 16: 219-224.

Water intemational (1993) The Stockholm Water Symposium 1992: A Holistic Approach to Waler Quality
Management. Waler Intemational 18: 74-75.

Wedley, W. C. (1990) Combining Qualiative and Quantiiative Faciors- An Analytical Hierarchy Approach, Socioeconomic
Planning Science, 24: 57-64

WHOUMIE.MM&!MD_SAMUN New York

chhh-n W (199@)F 8 Aint No Foo ' 0

igenous jos and :
M, g@, ﬁai, lMomug, Umusltyd Wauloo cm

Y-}



Wickremage, M. (1931) Organizational Development - A Sri Lankan Experience, Alaerts, G.J., Blair, T.L and Hartvelt, F.JA
AM&W&MMMMdMWWI%WSﬂB% 145-156

Widstrand, C. Ed. (1978) Waler and Society, Confli pevelopment {The al Effects of Water
Mwmmmom Ne\vYotk Tomb Sydney Paris. Frankfurt

Wilkins-Wells, J. R. (1988) Management Capacily in Centrally Administered Irrigation Schemes in Sri Lanka. Ph.D.
Dissertation, Colorado State University, USA.

Winiger, M. (1983) Stability and instabilty of Mountain Ecosystems. Definitions for Evaluation of Human Systems,
Mountain Ressarch and Development, 3: 2:103-111.

Winner, L. (1989) Conflicting infarests in Science and Technology Studies: Some Personal Reflections Technology
in Society 11:4: 433-438.

Wirasinha, R. (1997) Water Supply and Sanilation: Changes in The Way We Do Things, AiT-Kadi, M., A. Shady and

A. Szollosi-Nagy, Eds. Water, The World's Common Heritage, 77-81

WMOMNESCO (1991) Report on Water Resources assessment. UN/ WMO Report. Geneva

Wohl, E. E. (1995) Estimating Flood Magnitude in Ungauged Mountain Channels, Nepal. Mountain Research and
Development 15: 1: 69-76. .

Woodring, R. C. (1994) A Data-Centered Paradigm for Enhancing Water Resource Decision Su Systems.
Ph.D. Dissertation, Colorado State University, USA.

Woods, D.M. (1995) Sustainable Development and integrated Water Management: An assessment of The Tamil
Nadu Water Resources Consolidation Project in india. Ph.D. Dissertation, University of Waterloo, Canada.

World Bank (1968) Nepal Policies for Improving Growth and Alevialing Poverty, Rep No 7418-Nep, World Bank, Ny.
World Bank (1994) Country Report on Water and Sanitation, (Nepal) Unpublished

World Bank (1996) World Development Report.

World Bank (1957) Worid Development Report

World Conservation for Environment and Development (Wced), 1987, Our Common Future, Oxford University Press,

Wu, R. S. (1990) Effects of Watershed Uses and t on Water Supply Yields and Water Quality,
Ph.D. Dissertation, Comell University, USA.
Wunderlich, W. O. and J. E. Prins Eds. (1987) Water for The Future: Water Resource Developments in

Perspeciive. Intemational association for Hydrological Research: A.A. Balkema: Rotterdam/ Boston. 1987.

Yevjevich, V. (1992) Water and Civiization. Wdar Intunatmd 174, 163-171

Yoder, R. (1992) Pedormance is Ma natio :

Managed By Farmers N_em_l, IIM Snunu

Yoon, K.P. and Hwang C-L. (1995) Multiple ision Maki .
InMMEM“PMmdMMMO&: London, NewDellu

Young, G. J. J. C.l. Dooge, and J. C. Rodda (1994) Global Water Resources Issues. Cambridge University Press:
New York.1994.

Zein Elabdin, E. (1996) Development, Gender, and The Environment: Theoretical Or Contextual Link Toward An
Institulional Analysis of Gender. Journal of Economic Issues, 30: 4:, 929-47.




APPENDIX

Sample Questionnaires




NOTE TO USERS

Page(s) not included in the original manuscript
are unavailable from the author or university. The
manuscript was microfilmed as received.

294-303

This reproduction is the best copy available.

UMI



Questionnaire for Attitudinal Assessment

Wilirid Laurier University
Water Resource Management: A case Study of Nepal Himalaya
Researcher: Bhanu Neupane Advisor: Prol. Gordon J. Young
Interviewer: ........cccceeenee Dats of interview................

Information given for this study is strictly for the purpose of student-research and wil not be disclosed in
this form. (Record all responses in the questionnaire and tape it for future use. Make clear to the
respondent that s/he wil be approached again fo solicit information using the same questionnaire)

1. Watar is contral to all other resources and, in that, its availability depends on the entire resource structure,
necessitating that the unsubstitutability of water is duly realized

1.1 What do you think water really is:

1.2 Could you tell us what affects the availability of water in your area

1.3 Can waler be substituted with another thing?

1.4 Given these responses could you please consider the sub-principie discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject |
+2 +1 0 -1 2
if inapplicable, please use the Fie Method

2. Quality of water affects the total availability and, in that, it must be recognized that if deteriorated it is only
partly reversible.

2.1 View on water quality:

2.2 Do you consider the quality of water in this area as good or bad?

2.2 If you think water is not suitable for drinking, how much do you think can be restored back to normai drinkable quality?

2.3 Given thess responses could you piease consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject |
+2 +1 0 -1 2
if inapplicable, please use the Pie Method

3. Finiteness of waler is not tachnologically dependent but on the appropriste technology that the immediate-
users can locally manage, hecessitating that the limits fo technology are duly realized.

3.1 How do you view a technology as appropriate 1o you?



3.2 Should a technology be built in the watershed o it shouid be brought from outside?
3.3 To what extent do you think ihe technology can sulve the problems in the sub-watershed area?
3.4 Please toll us if the technology can be managed locally?

3.5 i not, why?

3.6 Given these responses could you please zonsider the sub-principle discussed at the group meeting, and telt how

much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +{ 0 -1 2

if inapplicable, please use the Pie Method

4. Knowledge about the current planning structure is uniformly available to all and, in that, all have been given an
equal opportunity to coitribute

4.1 Are you aware of how water management plans are developed for the sub-watershed area?

4.2 Are you aware of how the budget is prepared for water resource sector in the sub-watershed?
4.3 Do you know anything about rules, regulation and water right ?

4.4 Given these responses could you please consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?
Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +{ 0 -1 2
if inapplicable, please use the Pie Method

5. Continuous participation is key to the success of water resource management programs.
5.1 What much do you think the people in this watershed should contribute in water resource management?

5.2 Is it Feasible to participate, pay money, contribute labor all the time?
5.3 How would you like to participate in Water management programs?

45 Given these responses could you please consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject |
+2 +1 0 -1 2
if inapplicable, please use the Pie Method



6. Equity and transparency, especially for cost sharing and aliocating access, are adequately maintained in all
water resource management initiatives.

6.1 Do you think that everyone in the sub-watershed has equal access to water resource management initiatives?
6.2 Please give your impression on level of transparency maintained in Water resource planning and management?

6.3 Given thess responses could you please consider the sub-principle discussad at the group meeting, and tell how
much you support this argument ?
Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +1 0 -1 -2
if inapplicable, please use the Pie Method

7. Realization that women are being over burdened in terms of water resources use and management.

7.1 Whether men or women should contribute more in water resource management?
7.2 Do you think that women are doing more work than men do?

7.3 Given these responses could you please consider the Sub-principie discussed at the group meeting and tell us how
much you support it ?
Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +1 0 -1 -2
if inapplicable, please use the Pie Method

8. Women should have equal access in Decision Making and Planning and should receive greater
responsibilities in water resource management.

8.1 What do you think, are women really left behind in water resource management?

8.2 We taiked about equal access before, in your abservation i it necessary to give women equal access in Decision-
Making?

8.3 Given these responses could you plesse consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +1 0 -1 -2

if inapplicable, please use the Pie Method
9. Empowering women %o participale in all levels of waler resources programs.

9.1 Do you regard that women should receive extra benefits and opportunity to participate and contribute in water
resource management programs prapared for the walershed area?

9.2 Given the exiting thinking in the sub-walershed area would you think special programs for women would be a good
idea?



9.3 Given these responsss could you please consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +1 0 1 2
if inapplicable, please use the Pie Method

10. Water must be treated as an economic good having an economic value.
10.1 Do you consider water as a free good or a good with some value?

10.2 if you think water has some value, could you pleass justify that statement based on the ongoing water resource
planning in the sub-watershed area?

10.3. Couid you tell us a condition in what circumstance you would pay for the use of water?

10.3 Given these responses could you please consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?
Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +{ 0 -1 2
if inapplicable, please use the Pie Method

11. Equity in distribution and cost sharing is essential and, in that, a participatory mode of assessment of true
value of water and contribution is essential.

10.1 How do you think the value of water can be determined?

10.2 Would you consider the need of extemal valuators and arbitrators for the distribution of responsibility for and the
benefits from water resource management effort?

10.3 Are you capable of doing that in the village?

11.3 Given these responses could you please consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?

Very Strongly Support Support Neutral Reject Very strongly Reject
+2 +1 0 -1 -2
if inapplicable, pleass use the Pie Method

12. Progressive system of cost sharing based on the amount of use and total wasts disposal is essential.
12.1 Do you consider everyone equally sharing the cost for water resource development feasible?

12.2 What are your views on those households using more water contributing more for water resource development?

12.3 Given these responses couid you plesse consider the sub-principle discussed at the group meeting, and tell how
much you support this argument ?
Very Strongly Support Support Neutral Reject Very strongly Reject |
+2 +1 0 -1 2
if inapplicable, plesse use the Pie Method
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Questionnaire for Preference Asssssment

Wilirid Laurier University
Waler Resource Management: A case Study of Nepal Himalaya
Ressarcher: Bhanu Neupane Advisor: Prof. Gordon J. Young
interviewer: ................... Date of interview................

Information given for this study is strictly for the purposs of student-research and will not be disciosed in this form. Record
wmhmmmmnummmmmmmmmmm
mhpﬁmmmdmwmwm.m.wwmmmwm
consider the demonstration given o you on the September 7, 1997 group meeting. Pleass, note that the judgments will
be reevaluated again in two wesks interval.

The main objective of this model is to determine the most appropriate waler resource management mode in the sub-
watershed, and to achieve that prioritized various activities and conditions.
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if inappricable, please use the Pie Method
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