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Biophysical, socioeconomic and geopolitical presstrma population growth and
economic development are leading tararease iriensions regarding the sharing of
water withintransboundary basin§ransboundary basins are surfaeersand
groundwater resources that are shamedng sovereign nations and autonomous
regions This dissertation focuses on surface water in several river basin organizations
(RBOs), with bcus on the Nile BasiVarious international principles and rules have
been proposed touild resilience and adaptive capacity in ordgoriamote

cooperation mong stakeholders sharing river basinghis dissertation, resilience is
defined as the ahiy of a transboundary water management system to maintain its
basic functions when subjected to biophysical, socioeconomic, and geopolitical
pressures. Adaptability is defined as the capacity of an institution, such as a
transboundary basin organizatioo be resilient. This dissertation: 1) assesses the
extent to whichthe principle of equitable distribution of benefiEEDB) contributes to
resilience and 2) evaluates the institutional capacity of the Nile Basin Initiative (NBI)
to be resilient under bjpdysical, socioeconomic, and geopolitical pressures. A review
of the literature about managing transboundary rivers (Chapter 2) destjibes:
stakeholder interests, 2) current and potential trendsnflict andor cooperation, 3)
transboundary securit¢) management strategjesd 5) institutional capacity in

shared rivers. Thehapterdiscusseshe difference imesponses tthese challenges

among stakeholdeexross differing spatial (international, natigr@lovincialand



local) scales It assertshat institutions, especiallyBOs, play a key role in managing
transboundary river§he EDBprincipleis evaluated with respect te most cited
international ruleon rivers the 1997UN Convention on the Law of the Nen
Navigational Uses of Internation&/atercourse¢Chapter 3). Weroposeabroad
approactor implementing the EDB in transboundary river basirige chapterargues
thatthe EDB requires an assessment of the distributigroteintial benefitswhile
simultaneouslyonsidering sustainableanagement strategiggludingas many
factors as possibl@he EDB principle immbiguous, making it difficult to implement
in the Nile BasinfChapter 4)Theseambiguitiesnclude poor definitions of terms

such agquityandbenefits, andew details orhow to implemenbenefit sharing
Neverthelessthe principle has tremendopstentialfor maximizing benefits and
promoting cooperatiom the Nile Basinln Chapter 5, we assess the institutional
capacity of the NBI (an RBO formed by nine of the tele Mbuntries) to be resilient

in the face of probable biophysical, socioeconomic and geopolitical pressures. The
resiliency of the NBI was assessed using five criteria: 1) vision statement, 2) doing
research, 3) proposal of specific projects, 4) implentiemtaf projects and 5)
monitoring of projects. The chapter finds that the NBI has mixed resiliency strengths
ranging from no resilience (where none of the five criterions are achieved) to
achieving all of the five criterions (very high) in mitigating digpical,

socioeconomic and geopolitical pressures. In conclusion, this dissertation shows that
development aspirations, sustainable water management, poverty alleviation and
conflict resolution objectives could be met more successfully through an equitable
benefit sharing framework rather than water quantity allocation and improving the
institutional capacity of RBOs.
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Resilience and Adaptability of Transboundary Rivers: The Principle of Equitable
Distribution of Benefits and the Institutional Capacity of the Nile Basin Initiative

1 GENERAL INTRODUCTION

1.1 The reed for transboundary rivers management

Transboundaryasirs aresurface wver and groundwateresourceshatcross
internationaborders or borders between autonomous regional stdtegocus of this
dissertations onriver resourcethat cross international boundaries. There are 276
internationabagns shard among 145 countrig§FDD 2009b) Due to growng

demand associated with population growth and development needs, water users have
been depleting scarce water resources at increestieg)Assessing the miracle of the
Green Revolution, Sandra Postel pointed out that the more than twice increase in
world grain land yield was correlated with almost twice the increase in water use due
to irrigation(Postel 1999) After a decadedue to predicted populationaywth, almost

a fifth of the 40 percent increase in future water use will be transferred to food
production(Palaniappan and Gleick 2009ccording toan estimate fronthe United
Nations EnvironrmerPr ogr amme ( UNEP), a significant
population is experiencing an acute shortage of wWBtaniappan and Gleick 2009;
UNEP 2007)

Socioeconomic and geopolitical pressures (e.g., population growth and economic
development) are leading to increasing utilization of surface rivers that cross national
boundaries. In addition, biophysical pressures, such as drought and floodirtghaffec
guantity, quality, and timing of water, which affects the stakeholders involved in
transboundary rivers. The stakeholders involved in transboundary negotiations have
responded differently to the increased usage of shared river resources. First,
occurences or anticipated actiolesad stakeholders to realize that increased utilization
of water might have detrimental effects on them. Next, stakeholders take stances that

they have the right to utilize the river or that utilization by other stakeholdeusds



not causssignificant harm to them. These stanoesylead to conflict and/or

cooperation among countries sharing transboundary b@@GP 201Q)

In orderto build resilience and adaptability the pressures, various international

rules, regulations, and principles have been proposed to resolve disputes or conflicts
and enhance cooperation. Resiiermay be defined dthe capacity of a system to
absorb disturbance and reorganize while undergoing change so as to still retain
essentially the same function, structure, identity, and feedbacksh i | e adapt abi
defined as fit het hcea psaycsi tteym otfo a(ali@resa.ncne r e
2004) Theapplication of therinciple of equitable distribution of benef(tSDB) is

an international framework to enhance resiliency of transboundary bakeisDB
principle advocates the sharing of benefits derived from transboundary rivers rather
than allocation of water quantityheobjectives of this dissertatiorare(1) to assess
whetherthe EDB principleenhances resiliency and (2) whether River Basin
Organizations (RBOs) have adequate institutional capacity to remain resilient in the
face of pressure3his dissertation argues that if countries share the benefits derived
from shared basins rather thaaterquantityalone and if they strengthen the
institutional capacity of RBOs, they will enhance the ability of RBOs to meet the
following stakeholder needs fak) development aspirations, 2) poverty alleviation, 3)
sustanable water management strategy, and 4) conflict resolution. This dissertation
assesses: 1) the overarching management issues in transboundary watert)et)

the EDB principle alignsvith commonly accepted rules, thus enhantirgikelihood

of its implementation3) whether stakeholder countries aspiring to implement the

EDB principle in the Nilehave the right conditiont® do so, and 4) whether the Nile
Basin Initiative (NBI), an RBO formed by nine of the ten Nile countries, has an

institutional c@acity that promotes resiliency.
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1.2 Dissertation organization

The dissertation is divided into six chapters, includingititi®duction chapter and a

conclusion chapter (Figure 1.1)

Chapter2 reviewstheliteratureon management of transboungaraters. It discusses
challenges and opportunities in transboundary rivers management. The chapter
identifiesthemajor challenges and opportunities trandoundary water management

and suggestmanagement strategies for each.

Chapter 3 assesstee extent to whicthe EDB principlas consistent wittthe United
Nations 1997 Convention on the Law of the Ndavigational Uses of International
Watercoursedrinciples that align with existing laws and regulations are more
resilient and have higher likelihood in getting implementéte 1997 Convention,
although not yet ratified, is the most commonly adhaoeidternational rule during
transboundary negotiatis. This chapter focuses on identifying commonalities and
suggesting new ideas that align with the 1997 UN Convention and thus enhance the

likelihood regardingmplementatiorof the EDB

Chapter 4 evaluates ambiguities associatéshplementing the EDBrinciple in the
Nile basin. The analysis utilizesx measures to assess whether the conditions are
right or not for thecountries sharing the Nile bagmimplement the EDB principie
the availability of cooperation facts, agreements or treaties, fgnsiiistainable
management implementations, economic integratind,geopolitical securityrhe
chapter draws osuccesses and challenges from the CbolamAral, and Ganges

Basins

Chapter 5 assesses whether the NBI has the institutional capacity neetia
resilience to biophysical, socioeconomic and geopolitical pressures. Various factors

that can be used to manage resilience (adaptability for each of the three pressures) are



selected from literature, the NBI website, and insights gained fromwitsie NBI

and International Water Management Institute (IWMI) in Addis Ababa, Ethiopia. The
institutional capacity of the NBI is evaluated using five criteria: 1) vision statement, 2)
the planning and researching, 3) project research, 4) implementapoojexts, and

5) monitoring or evaluation stages.



2 MANAGING TRANSBOUNDA RY RIVERS

Biniam lyob, Patrick MacQuarrie, and Aaron T. Wolf



2.1 Abstract

The challenges of our global society place immensénston scarce transboundary

water resources. Managing these resources efficiently, pragmatasallgquitably is
increasingly becoming a priority for policy decision processes. This chapter identifies
1) interestof stakeholders?) trends incooperaibn and conflict, and 3ssues of
transboundary water security. It also suggests management strategies and institutional
capacitybuilding conceptdor assessing the following major future challenges and
opportunities: 1) climate change, 2) globalizati®hgeopolitical and cultural values,

4) trend shift from treaties to cooperation, and 5) increased emphasis on shared
benefits rather than contesting claims over quantity.

Key Words: Conflict, Cooperation, Stakeholders, Transboundary Rivers, Water

Secuity



2.2 Transboundaryrivers

Freshwater scarcity is an imminent ecological dilemma facing our increasingly
interrelated global society. The bulk of fresh water currently available is from
rainwater, groundwater, and surface rivers, andvhilability, distribution, quantity

and quality vary considerably over space and time. Demands fomfegehhave been
increasing due to economic development and population growth. In some regions of
the world, climate change has resulted in lesgpde flooding which has brought to

the foreground major questions about the urgency of transboundary water
managemeniBakker, 2007) This chapter focuses on the opportunities and challenges
facing national and international entities seeking to maxitmezrefits while

minimizing conflict over the distribution and allocation of this finite resource.

Freshwater rivers whose tributaries or watershed basin are shared by more than one
country or political entity are defined as transboundary basins. @hever 28
recognized transboundary rivéid-DD 2009b)(Figure2.1). Some of these arbared
between 2 countries (e.ghe Columbia River is shared between Canada and the
United States of America), while others are shared between many (e.g., the Danube is
shared among 18 countries: Romania, Hungangtria, Serbia, Montenegro,

Germany, Slovakia, Bulgaria, Bosnia and Herzegovina, Croatia, Ukraine, Czech
Republic, Slovenia, Moldova, Switzerntaly, Poland, and AlbanigJFDD

2009b) Water is a finite resource without which life would not be poss#id itis
considered to be of the highesitional importance for all riparian nations whether

they are posindustrial nations or developing nations struggling to ascertain

ownership and usufruct rights.

Utilization of water sources by an upstream nation can lead to a decrease in water
guantityand qualityfor a downstream nation. In situations where there are disparities
of technological power and institutional capacities, fear and distrust may foster

strained relationsIn contrastefforts to ensure equitable access through enhancing



institutional linkages among nations may nurture cooperative relafibischapter
seeks to systematically identify cooperation and conflict in transbournidargat
different geographic scalgsith the overall objective of enabling policymakers to
comprehad and negotiate viable resolutions to imminent threats.

A number of international laws and treaties have been proposed to facilitate
cooperative relations between riparian nations. Institutions sutcreabasin
organizations (RBOs) and global argzations such as the United Nations have
gradually especially since 199@stablishegbrotocols and conventions to enhance
cooperation among nations sharing freshwater rivgaither than analyzbe
numerous international proposals and laws that hanezged in the 2Dcentury this
chapter focusesn a major international convention, the 1997 United Natjoh§
Convention on the Nehlavigational Uses of International Watercourses, which is
most frequently cited in negotiations, treatiesd implemetation of international

agreements of transboundary water sharing.

Although the 1997 UN Conventidras not yet beeratified, it has emerged as a
significant guiding framework for longtanding transboundary conflicts by both
upstream and downstream caued. Its appeal to all claimants is based on its careful
balance of two interrelated issues: 1) avoidancggriificantharm to downstream
riparian nations from resource use by other nations areh&pnable anelquitable
utilization of transboundary seurces. Downstream countries regard this convention
asprotecting their rights biymiting upstream stakeholder use in such a manner that it
would causssignificantharm. Upstream countries also accept the convention as a
guiding framework because thelew its statementoii r e a s 0 nemjlnitdble a n d
utilizationo as one upholding their right to use water resources in a fair way. The
convention pragmatadly articulaest h e  aDib acgignificanth ar mo ainta | i nk
i e g u whiclyndakes it an excelléroolkit with which to addreswaterpolicy

challenges.



10

In addition, this chapter will also discuss: 1) claims of the stakeholders to shared
resources and their utilization of transboundary water resources; 2) trends toward
cooperation and/or confli@mong nations and potential mechanisms to enhance
cooperation; 3) biophysical, socioeconomic, and geopolitical threats to transboundary
water securities; 4) proposed management solutions to address the imminent
ecological threats and peace among matiand finally; 5) ways to improve

institutional capacity enabling stakeholders to successfully incorporate the proposed

management strategies.



International River Basins

Figure 2.1: International river bassof the vorld (Source(TFDD 2009b).

11
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2.3 Stakeholders in tansboundary rivers

Transboundaryiver resources are usektrectly and indirectlypy many stakeholders.
Direct uses, whichanbe both tangible and intangible, include irrigation, hydropower,
ecological habitat for wildlife, fishiées, navigation, domestic water, industrial,

cultural (egacy value to future generation, ecotourism/leisure, and esthetic and
spiritual. Indirect uses include industries and ecologies that depend on direct user
output. For example, an urban populatidmosge income depends on selling products
to farmerds an indirect user of irrigation watéFhese direct and indirect linkages

indicate the multiplicity of users and beneficiaries from a finite source like water.

The benefits associated with (direct amdirect) types of use can be assessed
guantitatively or qualitativelyOne method of describing the benefjtsantitativelyis
through the concept éwirtual watero Virtual watercan bedefined as the volume of
water requiredor the production of goodsnd servicesanging from food to building
materias (Hoekstra and Chapagain 2008)cial, anthropologicabnd ecological
perspectives could be ustddescribe benefitsuglitatively. These embedded benefits
make transboundaryersa crucial political issue because the allocation and
distribution of natioal water resources is tied to tpeoritesofa nat i ono6s
policymakers and the nature of thdifical eliterelationship with their counterparts

in the other riparian states. Despite significant differences in geographical size,
political ideology, economic developmeand culturallybased patterns of water use,
contemporary nations sharing tsoundary water resources demonstrate similarities
in the diligent pursuit ¢théackiavledgamentofnal s h
the urgent need for collective responsibility to replenish and preserveuttve s6 life

and livelihoods. An exampleay be seen in the Nile Basin, where downstream Egypt
and Sudan want the share agreed upon in 1929/59 to be recognized by upstream
countriegWolf 1999) Meanwhile, the upstream countries are protesting that they

deserve an equitable share of Nile water resouived 1999)
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For the purpose of this chapter we have identified four scales within which a afatrix
direct and indirect usage of water resources take place (R@)reThe following
discussion will address the interests and direct and indirect types of use by local,

provincial, nationgland international stakeholders.



Geographic
Scales

Local (relatively
autonomous)

\ 4

Provincial (Bderal
states)

A 4

National

International
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Examples of Direct
Users

Examples of Indirect
Users

Farmers, fishermen, wildlife
habitat, industries, domestic

water users.

A

A 4

Traders, teachers, industries
that produce for local direct
users, local, government
officials.

A 4

A 4

Hydropower industries, big

industries both agricultural
and non agricultural that

\ 4

operate at provincial scale

A

Local users both direct ang
indirect users that pay tax
to provincialgovernment

A 4

A 4

Government owned utilities
and dams that provide wate

and Ministries or
departments that directly

A 4

influence water projects at
national scale

Local and provincial
users both direct and
indirect users that payxa
nationally to the national
government

\ 4

\ 4

A 4

International investors

especially in agricultural and
industries that utilize water
guantity or hydropower

A 4

Institutions hat have an
interest in funding water
projects such as the World
Bank, United Nations,
World Trade Organization,
International Monetary
Fund and Non
Governmental
Organizations

Also, local population,
customers, industries that
benefit from food aid,
importand export
industries, benefits to
national government.

Figure 2.2: Examples of direct and indirect users at different geographical scales.
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2.3.1 Local

It is important to consideptal use of resourcas order to have good transboundary
rivers management stegy In this chapter, the terfilocalo refers to areas smaller in
scale than the provincial or state lewdlere inhabitants have orliynited political
autonomy over their land. Local areas in politically centralized regions with relatively
limited political autonomyare discussed only at the national scale since the
differences between locand nationakcale politics are not institutionally
distinguishable. Similarly, those areas that do have substantial political influence over
their national polits, such as British Columbia in Canada or the 50 states in the
United States of Americavill be discussed in the next section, Provincial or Federal
Scale. Both direct and indirect uses of water occur at the local scale. Direct users
include farmers, §hermen, wildlife habitat, industries, amoluseholdswhile indirect
users include traders, teachers, industries that produce for local consumers, and
government officials (Figur2.2). Local current and poteatiuses of transboundary

rivers differ fromeach other

Currently, at the local scale, shared rivers are being used to irrigate farms, for fishery
activities, andor domestic drinking water. In developing countries, local populations
are eager to use more water to irrigate their fields and tbeusudding more micro
dams. Locakcale transboundary river usas an effect (or due to effect on irrigation,
fishery and othersgspeciallyatthe provincial level, but also at national, regiqaaid
international scales. The effect of local watergesa the transboundary scalerist

yet clear Depending on the number or extent of local uses, the effect at the
international scalenay or may not beignificant. For exampléhe decision by the
Ethiopian government to allow local governments to buitderearthen danen the

Nile River tibutaries wasegarded by some as cause for potential conflict with Egypt
(Waterbury and Whittington 1998)Yet, despitea long tradition of regarding the Nile
as a gate whbh could be closed at will by generations of Ethiopian and Egyptian
elite(s), the building of micro daniasyet to trigger the envisioned conflicts between
the two nations. The role of a major stakeholder, the Sndlast, alsde taken into
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consideratia before policy to address this presumed conflict can be formukated.
comprehensive understanding of both current and potential locakusssded to

formulatetheequitable use of transboundary resources.

In the future, an examination of patternsaaiter use will more likely indicate a shift
from subsistence farming to relatively largefrigation-style water uses due to
development pressuress has occurred in most developing nati@tsvood 1987)

In rural areas, the shift to larger farm arespuiring irrigation will result in increased
withdrawal of water from both surface and groundwater. This, in turn, will also fuel

urban demands for domestic, hydropower, and industrial usages.

Current and potential interests, which maintain or amplifalloses, need to be
considered in the management of transboundeeys A crucial step in achieving the
stated objective is through stakeholder participaf@aeral and/or provincidével
stakeholders have in many cases been recognized as impottaigtat local areas
(and their smaller but equally significant users and stakeholders) have yet to be
incorporated as integral parts of the imtional dialogue on the utilization of
resourcesas well as the prevention of localized conflicts in atbatmay spill over
beyond national boundaries. Succeskfodl stakeholder participation could be
achieved through the following benefit crigerl) improved quality bdecision
making, 2) improved credibility ancuplic support, 3) improved implemexion and
monitoring, and 4) early warnings of potential challen@esle and Malzbender
2006)
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2.3.2 Provincial orfederalstate

In decentralized political systenmsovincial or feder#stategovernment interests may
differ significanty from national interestévhich will be discussed in the next section)
if the elite exercise significant levels of political autonogovinciatscale
transboundaryaterusers include hydropower indussandlarge agricultural and
non-agricultural corporations. Indirect users include local taxpayers, neighboring
federal states that have trade relationskdpdjndividuals and entities that export and
import products at quantities and qualities thmatoenpass provincial scale (Figure
2.2). The interests of all ahese usersiustbe consideredvith special attention to the
convergence or divergence of interests that emerge fronotreriappinguseof their
shared resourceAlthough the current angotential usesf waterat this scale are

very similar tothose at théocal scale there are some differencstcan be identified

as the basis for cooperation or triggers for conflict.

Similar to the local scale, shared rivers at the provincial Eneebeing used to irrigate
farms, maintain fishery activities, and for domestic drinking walter difference
between the two scalgsoweverjs in the political influence of these entities.
Provincial stakeholdersave unequgbower in influencing trasboundary decisions
amongdifferent political systems. For example, Canadianddaws provinces

political powerin determininghow resources withitheir jurisdiction can be used
(Muckleston 2003)British Columbia (BC) would not acceptetiColumbia River
Treaty (CRT) as agreed between the Canadian and United States governments
(Muckleston 2003)Thus, it was not until negotiations with BC were finalized that the
CRT was put into effect in 1964. This is not always true fopralVinces in federal
systems. Unlike their Canadian counterparts, Ethiopravincesloesnot enjoy the
same amount of power to influence Nile Basin politics, as the nation is currently a

fledgling democracy.

In the future, especially in the develogiworld, one would expect an increase in the

empowerment of different ethnic groups and provinces. These trends are evident from
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the adoption of the federal political system by many counttiesay be that in the
future,provinces will enjoygreatelinfluenceoverresource use #beinternational
level, as in BClncreasing urbanization is also more likely to increase provincial
political power.The morethe urban populatiors concentrated undehejurisdiction
of a city, the more thtcity will hold political sway over the political decision$ the
province. This might not be the case, however, if theitsglf is a decentralized

system, such as in tli&astCoast states of the United States.

In developing nations, the interests of provincial stakaers are more likely to favor
larger irrigation plants, hydropower generation, and increased urban water supply
compared to developed ones. In most developing countries, since the majority of the
population lives in rural areasrigation emerges astagher priority for policymakers
thanother usesin richer nations, the interests, although similar, are shifted relatively
more toward industrial, environmentahd municipal uses.or examplepublic

opinionin support ofrestoring salmon habitéitackey, 1999)y increasing river flow

may significantlyharm irrigation users in the Pacific Northwest (USA). §estion
thatmust beconsidered carefully is how to maintain a balance between the needs of

the environment antthose ofthe urban populace.

2.3.3 National

Nationatllevel stakeholders emerge as key actors in either the fulfilment of demands
for the equitable use of shared resources or as sources of provincial and local
grievances due to real and perceived costs imposed on them by rival cdaimant

National policymakers are faced with the challenges of meeting the numerous needs of
their constituents as well as facilitating cooperation and/or preventing conflicts arising
from shared finite resources. Transboundary water resource users aretgiuséas

atthe local and provincial scaldsut differ in the magnitudef the useExamples of

direct water users at the national scale include government owned or regulated utilities

that provide water, governmeatwvned dams, and ministries or departisehat
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directly influence water projects. Some examples of indirect water users include
industries that obtain hydropower energy from government utilities and users of
infrastructure built from income obtained by government owned utilities (Figure 2.2).
Current and potentialses are different from local and national scale stakeholders in

that decisions about relations with fellow riparians are generally made at this level.

Current uses at the national level differ geographically and economically. 8lation
sharing the same basin do not utilize their shared resources at the same level or with
the same intensityn the Nile Basin, for example, Egypt has numerous uses for,water
including irrigation, hydropower generation, industrial use and domestic psrpose
Ethiopia, which shares the same basin, does not use the water for hydropower or
irrigation at the same level as Egyphother example ithe Mekong Rivebasin
whereChina (PRC) is developing the hydropower potemtidhe Mekong, while

Vietnam is curently using the water more for delta farming and fishery purposes.
Similar tothelocal and provincial scales, nationsadtigher stage afconomic
development are more likely to use their water to meet the needs forratharhan

rural areas. This because in these nations, the urban population is stronger

politically.

Nationally, potential water uses are very important to analyze because, depending on
the magnitude of the water projects being envisaged, they can significantly influence
the trasboundary water relations with other riparian nations. Generally, very small
water projects at low numbers are not viewed as significant. Large projects, on the
other hand, may be viewed with suspicion by other stakehdideeisehey could

have an impacatthetransboundary or international level. Developing and developed
countries have different priorities in their water usage. In developing countries,
potential uses are tilted towards large projects in order to meiecteased demand

due to econongiand population growth pressurésthe Nile basin, achieving food
security through irrigation, as theNew Valley Projectn Egyptto increase irrigation

area, is expected to drive national interest policy. In economically developed
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countries, poterdl uses are more likely to shift to ecological restoration and meeting
the needs of biodiversityhis trend is not necessarily true everywhévever. In
Franceunionsof farmershavelobbied for increased availability of water, which

could possibly lad togreaterutilization of wateresources in the rural areas. For other

case studies regarding national stakeholders intepdsése refer to Tab21.

Indirect uses of shared resources pose serious challenges in the identification of
nationatscak interest because the nodes of conflict and/or cooperation are embedded
in resources that are not directly related to the wateRasexample, in the Jordan
Basin, land disputes and Israeli settlements might a&igher priority to the
stakeholdershan watedoes Thus, in order to understand the respofis@esvards

either cooperatioandbr conflicti by national and local stakeholders, it is extremely
important to go beyond levels and patterns of water use and examine secondary issues
such as lath disputes and disposal of waste materialsrder to avoid triggering
seemingly unrelated conflicts among stakehold@mng beyond the usual parameters

of water management issues among transboundary stakeholders will be useful in
pinpointing issues afonvergence or divergence over resources other than, water

which, in some cases, may not be the primary driver in negotiation processes.

2.3.4 International @ganizations

International stakeholdens transboundary riverare many and theaterusers are
interlinked with players at other scal@rect actoramayinclude international
investors, especially those who invest in agricultural and industrial activities that
utilize water quantitatively for irrigation or for hydropower energyamples oflirea
actors are the World Bank, the World Trade Organization (WTO), the International
Monetary Fund (IMF), and negovernmental organizations (NGOs). These
transnational entities can be regarded as indirect beeais¢hey influence water
policies througttheir funding in return, they gain through the fulfillment of the

objectives of the entitiesndirect userganinclude both international stakeholders and
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thelocal populaceAt the local scale,ane examples of indirect users include the

local populatbn, customers, and industries that benefit from food or development aid,
import and export businesses, and national governments who get significant tax gains
from international organizations (Figue). Current and potential uséy

international stakelders differ from the other scales as their interests and influence

are more felt in developing countries.

Currently, the level of influenday international organizations significant,

especially in using water quantity or beneéitelparticularly ineconomically

developing regions. The World Bank, for example, is the biggest donor to the Nile
Basin Initiative (NBI), an organization formed in 1999 to increase cooperation among
riparian countriegNBI 2009) It is also the guarantor of the Indus RiVeeaty.
Organization size does not determine kvagn impact howeversince small and
mediumsized organizationis especially NGO$ have in many cases funded local

projects such as the installation of small irrigation projects.

In the future, the infience of these international organizations, especially the large
onesis expected to grow, with more emphasis in poor regions. This is diue to
dependence of poor countries on international organizations in regards to funding and
to the globalization bthe world economyfor example, water quantity and benefit
trades might grow in significance and may even be subject to WTO rules in the future.
Meeting the interests of international stakeholders is crbe@uséehey provide

crucially needed fundingesources for water projects. Some of these interests include
meeting strict environmental guidelines, accountability of funds, and cost

effectiveness.
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Table 2.1: Selected transboundary basins and matfiinterests.
World Basin name and riparian countries Priority interests
Region (Source: (Wolf, United Nations
Environment Programme., and Food and
Agriculture Organization of the United
Nations. 2002)
Nile Upstream irrigation requirement to increase
Africa (Egypt, Sudan, Eritrea, Ethiopia, Sudan, agricultural productivity; Downstream
Uganda, Kenya, DRC, Tanzania, Rwanda | assurance that upstream ambitions do not
and Burundi) negative effect
Limpopo Drought prevention and economic alleviation
(SouthAfrica, Botswana, Mozambique and | through dam building
Zimbabwe)
Niger (Nigeria, Mali, Niger, Algeria, Guineal Irrigation and reservoir dams féarming
Cameroon, Burkina Faso, Benin, Ivory
Coast, Chad, Sierra Leone)
Jordan (Jordan, Israel, Syria, Egypt, Lebar All of the riparians use the watgr the basin
South West| and the Palestinian Entity) for domestic, irrigation and hydropower
Asia extensively
Tigris-Euphrates (Turkey, Iran, Syria, Iraq, | Irrigation (all riparians), and hydropower
Jordan, &udi Arabia) (Turkey and some in Syria)
Kura-Araks (Azerbaijan, Iran, Armenia, Pollution and Hydropower
Georgia, Turkey, and Russia)
Indus (Pakistan, India, China, Afghanistan, Irrigation (especially for Pakistan), hydropows
South and | and Nep3l (especially for India) , and religious (for Hindu
Central in India especially) values
Asia GangesBrahmaputreMeghna (India, China,| Flood control, delta farming
Nepal, Bangladesh, Bhutan, and Burma)
Aral (Kazakhgan, Uzbekistan, Tajikistan, | Water quantity recovery, pollution, Irrigation
Kyrgyzstan, Afghanistan, Turkmenistan, and hydropowe(for Kyrgyzstanand
China, and Pakistan) Tajikistan especially)
Mekong (China, Laos, Thailan@ambodia, | Maintain current uses for delta farming, fishe
East and | Burma and Vietnam) navigation and irrigation. Future need to
South East develop hydropower especially by China, Lag
Asia and Vietnam
Amur (Russia, China, Mongolia, and North| Water quality, and hydropaav
Korea)
Danube (Romania, Hungary, Austria, Serb| One of the main uses of the Danube is
Europe Montenegro, Germany, Slovakia, Bulgaria,| navigation. It is also used for domestic
Bosnia and Herzegovina, Croatia, Ukraine, (drinking consumption). Recently there has
Czech Republic, Slovenia, Moldova, been a focus to improve the quality of the wa
Switzerland, Italy, Poland, and Albania) to restore healthy ecology through the EU wa
directive framework
Rhine (Germany, Switzerland, France, Similar to Danube
Belgium, NetherlandLuxembourg, Austria,
Liechtenstein, and Italy)
Dnieper (Ukraine, Belarus and Russia) Pollution
Columbia (United States of America and | Ecological restoration, hydropower, irrigation
North Canada) navigation and industrial
America | Colorado (United States of America and Irrigation, hydropower, ecological restoration
Mexico) and water quality
Amazon (Brazil, Peru, Bolivia, Colombia, | Environmnetal protection, fisheries and
South Ecuador, Venezuela, Guyana, and Surinan navigation
America | La Plata (Brazil, Argentina, Paraguay, Flood control, and industrial Usage

Bolivia, and Uruguay)
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2.4 Conflict and cooperation in transboundary rivers

Understanding the factors that drive conflict/am@ooperation among stakeholders is

critical to the maintenance of agreements governing the use of transboundary water
resourcesLiterature about these factors has been growing; some argue that water

disputes can lead to war while others counter that conflict is not necessarily the only
outcome tadispute over shared resour¢Belli Priscoli and Wolf 2009)This paper

suggest a systematic assessment of the increase in current trends of cooperation

which may yield new insights intthefactorsthathave led to the prevention of new

conflicts over shared transinedary rivers. Preliminarfindings suggest thdhe

willingnessof human beings to negotiate and solve watéated problemsas well as

the formulation of guidelines regarding shared transboundary river resguases

significantly led to increased cooperation rather than conflictnfAsstute researcher
aptysaidi The | aws of nature and the | aws of &
ambent resource, mustbeshad by t hose (Ddlapendae2p0&)nd on it

Before discussing examples of conflict farccooperatiorin the next sutsection the

terms used in the discussion should be clearly defifleel definition of conflict an

rangefrom extreme cases, such as the declaration of war, to strident verbal rhetoric,
such as fAmil d verbal ex pr es gYoffer@01l)dhes p|l ay i

~

definition ofcooperatiorcanrange frome x t r e me cases, such as i\
one nation, 0 to strident verbal rhetoric,
policy expressionamild verbals u p p (¥offé 2001) The definition of cooperation

canalso be gauged khewillingness to enter into agreemerds well as by proactive

steps taken by stakeholders to ensheemplementation of treaties. This is especially

of interest to local, national, and international actors who need to have a clear
understanding of the root of conflict based on resource @bocas well as regional

factors that may lead to open disagreemtratmay spill over to the economy,

ecology, geopoliticsaand ultimately, national, regionaland international security.
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The process adssessing trenas conflict andor cooperatiorcanbe done in various
study areas. This section focuses on the spatial and temporal methodology. It will
address the changing aspects, current and potential, of confliot eadperation at
two spatialscales (ocal and internationglas well as tempal (current and potential)

aspects.

2.4.1 Trends of conflict andaoperation

Current trends in cooperation dadconflict show differenceslepending on scale. At
the local scaleglthough there are recor(iSleick et al. 2009hXhere is no substantial
and comprehensive literature or data analysis of conflict®acabperation regarding
sharedivers However, there are many incidents where there were reports of violence
regarding wadr at national scale. For instance, themerecords offatalitiesin North
Eastern Kenya among herders over water reso(@legk et al. 2009b)in Somalia,
conflict over water has reed in 250 fatalities (Wax 2006Aside from Kenya, this
conflict over water has also embroiled local populatioridganda, Ethiopia, and
Somalia(Selva 2006)Some researchers postulate that competition for water was one
of the drivers for the Darfur conflict in Sudé@@BC July 18th 2007) On the other

hand, a perception of water abundanceahidtory of water sharing or cooperation

can be seen ithe astern United Statd&ramling 2008)In the arid southern parts of
the United States, éne has been conflict over water at both local and state scales
(Delli Priscoli and Wolf 2009)Some researchers have argued that the rate of conflict
is higher at more local scaléizan at the international scdl8iordano, Giordano, and

T 2002; Sneddon 2002; Lebel, Garden, and Imamura 2005; Trottier. ZB0&)nay

bea result othe higher number of stakeholdersaived in local versus international
scales. The likelihood of localcale intensity affecting national and international

conflict needdurtherassessment.

Conflict andor cooperation trend analysis literature and data are more abundant and

are morevigorously discussed at the internatioreld| than at the national level
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(Yoffe 2001) However, these trends are alsibedent from basin to basin. Current
nationatlevel transboundary water use is dictated generally by the fggtrgraphic
location and economic development stagéhe nation Countries having large
guantities of water that surpass requirements are Ikehg to implement ambitious
national water projects and cooperate with neighboring courfiaegexample, water
guantityrequirement in the Amazon Basin is not an issue of conflict among the
riparian countriesA news analysifrom 1978 ta2007shows15 events were about
hydropower, pollution, and infrastructure while only one was about water quantity
(irrigation) regardinghe Amazon(TFDD 2009b) This may not be true for arid

regions.

Basins with scarce water availability such as in South Asia (Indus, Makahali, and
Ganga) and the Middle East (Tigiuphrates) show different trends than those basins
with water abundancéyer (2003) assessed conflict resolution issues in the Indus
(between India and Pakistan), Mahakali (between India and Nepal), and Ganga
(between India and Bangladesh) treaties,sargtjested the following three aspects
regarding why the Indus is regarded as a successful treaty relative to the Ganga. First,
the Indus River was allocated by giving the westahutariesto Pakistan and the
eastern to India. The simplicity in the al&gion method was crucial to conflict
resolution the treatydoes not allocate quantity or benefits within the same river.
Second, the Indus River commission is working well becawsasitdevelopeds part

of the treatyto resolvethe disputglyer 2003) Third, the Ganga treaty takes into
consideration all rivers shared between the two couniriaking the process a

complex issue. The Mahakali treaty although formally in operation, has become
bogged down duettechnical and political differences. Unlike thesins covered by
thesethree treaties, there are other basins with no clear treaty arrangsuotnas the

Tigris-Euphrates.

The Euphrates and Tigris rivers begin their joesim the Anatolian Plateain

Turkey, which has annual precipitation levefsapproximately1000 millimeters
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(mm) per yeatMacQuarrie 2004)Turkey is the primary upstream riparian, where 88
percent of the water originatédakki 2006) Turkey is promoting the SoutBast
Anatiolian Development Project or Guneydogu Anadolu Projesi (GAP) to achieve
three goals: 1) to develop irrigati capacity, 2) to produce hydropower enesgd 3)

to increase the economy of the areas inhabited by the Kurdish ethnic groueritoord
dissipate separatis(ilakki 2006) Water development in upstream countries,
especially in Turkey, is responsible for increasingvill@erability of downstream
countries. The hydro development in Turkestyreduce Syrian water on the

Euphrates by over 40 and lragi water by over 80%MacQuarrie 2004)

Across international basins, the number of cooperation incigentrallyfar

outnumbers conflictive events where water was a primary driver. A study conducted
by OregonState University showed that out of 1831 cases, only 37 were conflicting
ones(Wolf 2007; Yoffe 2001) This suggestthat cooperation ay predominate in
transboundary basins. Howeyworld leades have suggested otherwiBautrous
BoutrosGali commented ir1991thatthe next war will be fought over watéfofi
Annansaid in2001that intenseompetition for freshwaterather than political

disputes, will likelypecome a source obnflict and wars in the futurend Ban Ki

Moond article showing the tie between water and the Darfur coiiflistratesthe
concerns regarding the potential for conflict over wéfeitoun and Mirumachi 2008;
Moon 2007; Jarvis 2010Research also indicates that nations with poor relations and
weak treaties, such as Turkey, Syria, and Iraq, are more prone to qastiE2007).

A plan to continue the cooperatitmend or the betterment of current conditions
requires an understandingadaprioritization of future challenges and opportunities.

2.4.2 Potential onflict and cooperation

This chapter recommentizat interestd stakeholders, policymaker@nd researchers
be proactive and anticipate potential conflicts/andooperation in rgards to shared

rivers. An important requirement for such a recommendation is to first identify, and
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then prioritize potential threats and opportunities. In this section, we have identified
the following five as potential priorities that affect the manag@nof transboundary
basins: 1) climate change, 2) globalization of the economy, 3) geopolitical and cultural
values 4) trend shift from water quantity allocation to sharing beneditd 5) trend

shift from treaties to cooperation.

The effect of climat change on transboundary water security varies thematically,
spatially and temporally. Thematically, climate change affects specific factors such as
rain and irrigation water availability, flood hazards, and water quality, among other
things. These facte also have considerable spatial and temporal variation. Policy
decision makers and other influential entities need to be aware of these threats and
have some management options. It is important to evaluate scenarios to mitigate the

impacts of climate chrge on water rights and conservation.

Climate change is expected to affect transboundary water resources negatively in most
regions of the world, especially Africa. The negative impaatse classified into

two categories: 1) too much wategsultingin flooding and2) too little watey

leading to drought-or example, duringhe month of Aigust 200Zalone Germany

had rainfall equivalent tthe average for a fujlear, resulting in the death of 108

humans, thevacuatiorof 450,000 and economic dangas estimated at 18.5 billion

USD (Wolf et al. 2005) On the other hand, the Nile, Tigphrates, and Jordan

basins are expected fiace increasgwater scarcityandwestern South Africenay

face a 10 peent decreas@ runoff (Mukheibir and Sparks 2005y hese scarcities

will result in less water fosome stakeholders.

In addition, future and ongoing projects to meet population and economic growth
demands will be negatively affected. For examiiieNew Valley Project in Egypt
and micro dam projects in Ethiopia will not be accomplished as expétted.
competition for Nile water may or may not lead to conictlor cooperation

scenarios. There might be conflict if countries pursue unilateral actions that disregard
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the principles of the 1997 UNd@vention or, as the current trend is showing, they

might find cooperative witwin situations through the NBI organization.

On the positive side, some areas may benefit more from climate change effects. For
example, in the Columbia Basin, the more northern areas are more likely to benefit
from temperaturéncreases and are anticipated to have longer irrigatiwen

growing period. In the short term, the rate of snowmelt is more likely to increase the
water level, thus decreasing the conflict between farmers and Native Americans who
fish, as there will benough water for both stakeholders. In the Itar, the level of
snowmelt contribution to the basin will decrease and the conflict level might increase

or decrease.

With climate changehere will be losers and winners involved. The winners are

generdly strong and richer governments wbanbenefitbecause¢hey are able to
subsidizeandhave the technological and management capacity to adjust to changes

and turn the misfortunes into advantages. The losers will be pooy suehsas

Sahelian regionsiAfrica, which are facing drought due to decresisegprecipitation

attributed tahe effects ofjlobal warming. Théno significantharmbandfir eas onab |l e
andequt abl e wutil i zat i oonventopnwounldbe pidaedifttese t he
casesccur Thus, a successful management strategy is required to avoid such a

calamity.

Recent reports indicate that thiect of globalizatioron transboundary resources is
expected to increase a faster rate than previously thou@Rieu-Clarke 2001; Bird
2001; Sigman and Chang 2010; Kempkey et al. 2@B@palizationwill affect
transboundaryiversdue to water privatization arideincreagddemandor water br
irrigation and other industries. Water privatizatioma growingtrend whereby
governmentsllow private companieto manage water utilities. The increase in water
exports is also a trend that one would expect in the future. Two case stddiaing

this trendwere reportedl) a study being conducted byapanese company to export
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water to Australia, and 2) an Ontabiased firm which was allowed in 1999 to ship

158 million gallons of water to Asigramling 2008)At one point, Turkey planned to
export 50 million cubic mets of water to IsraglGruen 2004; BBC August 28th

2002) although those plans fell through. The globalization trend is expected to present
opportunities by increasing wealth and knowledge through interconnectedness among
economie®f nations. It isalso likely to create more demand for the resqueaaling

to competition and disputes over shared river resources. It remains to a successful

management strategy to shift the globalization force in a positive direction.

Geopolitical and cultural valgeare expected to introduce more complexity in the

future of transboundary conflict atwal cooperation. Geopolitically, water is not
separable from other policies, especially politics. One example is the Jordan Basin.
This basin is in dispute not only ouwangible direct values, such as irrigation and
domestic purposes, but also due to intangible values, geopolitical and cultural issues.
Geopolitically, the basin tributaries are regarded as a border dispute. Culturally, it is
sacred to many people aroue tworld who revere it. A good example of this is

bottled water originating from the Jordan River. The river is regarded as holy and
bottled water is soldt ahighercostthan other water because of tieéigious values
associated with fWolf 2009; Jerusalerifts 2010) This is not unique to the Jordan.

In Canadian hydropolitics, the diversion of rivessdry parts of the United States, in

its quantitative nature, is not wholly accepted by the public; thus only the benefits (for
example hydropower and flood control) associated with water such as hydropower are
allowed out of the countriBakker 2007a; Pentland, Hurley, and Bakker 200gse
intangible values are expected to affect allocations orfibvaharing processes of

water.

The two other current trends, the movement towards benefit sharing and cooperation
rather than quantity and treaty, respectively, are likely to be potential opportunities
rather than challenges. Benesharing principlesra applicable in very few basins.

There are two cases mentioned in literature, the Columbia River Treaty (CRT) (where

the United States and Canada share the hydropower and flood control benefits) and the
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Ganges where Nepal aspires to emulate the GRRaman 2005)he trend towards
agreement or cooperation without compliance to binding treaties is also a new trend
that we postulate to increase. For example in theB&kn, there are projects being
implemented or planned vibut signing binding treaties. The NBI is considering
several projects through its Eastern Subsidiary Nile program (ENSAP). One such
concrete example is an NBI plemconduct a idgnosis study on 747,600 ha in Sudan
and on 4370 ha in Ethiopia anthen bllow up with afeasibility study on théest

7,500 ha in each count(iBI 2007b) Encouraging and aiding these trendskisly to
fulfill the 1997 UN Mnvention principles and be regardedasiccessful

management stratgg

The five opportunities and challenges discusdsale affect water quantity and
guality as vell as its distribution. These effects, especially at the international scale,
could potentially affect resources that nations depend upon either negatively or
positively. Identifying and analyzing these aspects is impobcause thegffect
transboundey water security and institutions that implement water resources policy.
Identifying conditions where institutions are vulnerable or resilient to stresses
associated with biophysicapcioeconomicand geopolitical stresses is important in

creating sountransboundary security.



31

2.5 Transboundary water ®curity

The termdiwateio andfisecurity have recently been joined together in the

transboundary water debaléhe MerriamWebster web dictionary defines security in

terms of safety and protémh (MerriamWebster Accessed November 27 2008)

this section the term security is defined
(MerriamWebster Accessed November 272009 gar di ng saf ety and
t ake gua (MerriaayVelstar Ad¢cessed November 27 20@&parding
protecti on. Tdarbe tinelarstoodiby vehat happenisyabsence, or

by threats to security. Linking the threatsthe environmen(climate change,

environmental degradation, etc.) to the impacthamars (poverty, sickness, social

unrest)g i v e s twiater secweity maw rmeaning. The threats to water security can
beplacedinto two broad categories: the environmental tletating human and

national gcurity, and the lack of societal ability to manage the environment amongst a

wide array of complex trabsundary political geographi¢srédérick 1999)

Many booksand journal articleRave been written on the subject of the environment

and conflicti particulaly in the context of rapid climate changdes uc h as A St at e
the Worl d 2009: | (fhe @orld Watkth mstitute 2D09Wihe | d 0

World Watchinstt ut e and Al mplications of Climate
(Buhaug, Gleditsch, and Theisen 2Q0®)eport to the Whiid Bank. Both of these

publications state that climate change is a concern for seddioiyever, positioning

the environmentvithin the modern security debate has been difficult, and many states

and governments resiatidressingnvironmental concernsalgside military ones.
Thereforemostefforts have been speom understanding the ability for society to

respond tdhreats tolie environment. Clearly understanding the root caokt®ese

threatsare important, but fashioning cooperative institutioeaponseto mitigate

themmust be as or more important.
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Sustainable institutions are necessary for inducing cooperation, as well as maintaining
a functioning and positive atmosphere among the stakeholders involved. The World
Bank defines institutionssarules, enforcememiechanisms, and organizatidifema

2003) Sustaining an institution that can survive the immediate futhie not

compromigng long-term benefits is a challenge that needs to be addressed. The
sustainability discourse traditionally only applied to biophysical systkavsever,

over thelast decade it has widened to now include human sysirmgerm
Ahydropoliticso is fairly new and rel ates
manage shared water resources in a politically swadilgn i.e., cooperativé manner

(Wolf 2007) In order for institutions todresilient and induce positive chantjey

must be able to withstand various stresses caused by biophysical, geopatitcal

socioeconomic factors.

2.5.1 Biophysical

In this section, biophysical security is defined as the threat Bystgms antif e

forms including human beingdy water quantityquality and timingchangegDelli
Priscoli and Wolf 2009)Biophysical threats to water security arengffigant and
expected to increase for many reasons, including climate change and higher
population and economic demands. For example, the decrease iguatgtydue to
dry weather and dam impoundment in 19Blalmost caused a violent conflict among
the three basin countries, Turkey, Syaad Iraq, until a neutral mediator, Saud
Arabia, calmed the situatidiibaroglu 2000; Zawahri 2006} ater, the drought from
1999 to 2001 resulted in Turkey not meeting its water release quota, creating conflict.
Turkey did not adjust its behiav to comply with the protocdqlZawahri 2006) Thus,

the trilateral agreement (Joint Technical Committee (JTC) representing the three
riparian countries of Turkey, Iragnd Syria) was not able to adapt to changes in
biophysical water use, rendering the institutions or governmerts ibasin

unsustainable.
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Water quality can also lead to water basin vulnerability. Transboundary basin lakes are
also facing water quality stresses that have endangered their security. A tributary of
the Aral Seathe Amu ardya, is one such exampleheAmu Dar OorgceiveRi v er
approximatelylO cubic kilometers of polluted drainagater with high salt content
(Kamalov 2003)The result isaloss of livelihood for people who depend on the basin
resourcesas well as the loss of many fish speciaaking the basin an ecological

disaster. Simildy, Arizona return flow into the Colorado was the issue over which
Mexico sought to sue the USA in the 1960s through the International Court of Justice,
and it is currently a point of contention on the lower Jordan between Israel,

Jordanias, and West BanRalestiniangWolf et al. 2005)

In addition to water quantity and quality concerns, ecological water requirements are
becoming more of a security issue on river basins. The continual failure of appreciable
salmon runs on the Columbia Riveombined with population growth and the threat

of climate change are forcing theSJand Canada to change the way the basin is
managed reducing yields for hydropower production and limgtirrigation

development and land uses in cati habitat areaof the basirilLackey 1999) While

salmon has unique significanicethe Pacific Northwest, ecological water needs are
becoming critically important in other rivers basins. The Colorado, Ganges, Indus,
Yell ow, and Amu Dardéya and Syr Daroya al/l
portions of the year, severely detolg their capacity to support fisheries, and rivers

such as the Rhine and Missouri have been irreparably damaged due to channelization,

separating thm from their native floodplain@ostel and Richter 2003)

Successful or resilient institutional arrangements that take into account biophysical
factors need to include provisions Bshortage or abundanoéwater, water quality
targets, and increasingly imgant,theenvironmental health of the watershed. Aasl

is illustrated by the rapidly changing environment due to climate change,
arrangements also need to account for uncertainty in order to yield multigenerational

sustainable results.
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2.5.2Socioeconorit

Socioeconomithreats by faarethe most prominent priorityof policy decision

makers. Socioeconomic water securities are defined as those benefits derived from
transboundaryiversthat are needed for human sustenance and economic growth.
These needare evolving due to population and economic growth pressures coupled
with the force of globalization. These include but are not limited to irrigation,
hydropower, domestic drinking water, and industrial water requirements. Examples
from the TigrisEuphrags, Nile, and Mekong will be discussed below to illustrate the

level of socioeconomisecurity issues.

In the TigrisEuphrates river basin, achieviagcioeconomiémprovements

especiallyfor the Kurdish populationis a priorityin orderto maintain regnal

security along its southern border. GAP stddut asa purely hydroelectric and

irrigation scheme but transformed into an enormous reatttoral, socioeconomic

regional development progratmatincludeddam building and large irrigation

projects However, weak international support leading to the lack of funding for GAP
has severely hamperéue Turkish agenddor developng southern Anatolia

(MacQuarrie 2004)if GAP is implemented in full, Turkey argues that stress caused

by economic poverty would be alleviated, leading to more congenial relations between
the Kurds and the Turkigiovernment. Similarly, in the Nile Basin, achieving food
security is of importance to the countries involved. The Aswan dam has been
instrumental in creating food security (in terms of availability of irrigation water) to
Egypt. By doing so, Egypt has asted famineunlike Ethiopia. The famine in

Ethiopia was one of the factors that toppled two regimes led by Emperor Haileselassie
and Mengistu Hailemariam. In Southeast Asia, countries sharing the Mekong Basin,
particularly Laos and more rapidly developiggtnam, are pinning their hopes in
harnessing hydropower capacafgerdam development on the upper basin by China.
Development of the Mekong resoureégea major national security issue for every
country in the basibecausgroposed projects would irease theocioeconomic

security of the country, providing electricity, developmamid jobs. Countries that
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relativelyeconomically stablare more likely to be successful at achieving their
national security goals. Moreover, increased cooperation srdi@pendence among
riparians in harnessing the resouroétheMekong could decrease current or future
geopolitical tension between countriestrengthening the institutional arrangements
in the basin and potentially encouraging China and Myanmar taweg join the
Mekong AgreementGoh 2004)

2.5.3 Geopolitical

Geopolitical securities linked to wateanlead to potential disasters or benefits.
Geopolitical water security can be defined as the threat to natioregionalsecurity

due to water usage oralability. These threats include, but are not limited to, food
security that can lead to uprising by the populace against the goveypmeatful

entities such as hydropower and irrigation interests that lobby governments to pursue
policies that suit theneedsand, ultimately, the lack of water for human sustenance
which can lead to anarchy and threaten personal and political security. This section
will address geopolitical threats from two aspects: 1) threats to wakeirawak by
upstream nationthat decrease water availability in downstream ai@a$?) pressure

on downstream countries to allow upstream countries to use shared river resources.
Two examples, the TigrEuphrates and Nilbasins will be discussed because there

is so much focus otinese regions relating to hydropolitical tensions.

In order to reach an agreement, countries within the Figrghrates Basin should

avoid the pitfalls of other transboundary treaties. For example, the allocation of Nile
water in 1929 and 1938y quantty and at the bilateral level between Egypt and Sudan
has been a thorny issue with the other regional riparian nations, especially Ethiopia.
Allocation of watersolely byquantity is a relatively restrictive policy amslless

adaptableéo changes in bidpysical,socioeconomicand political conditions.

Moreover, bilateral agreements seem to collapse as the excluded riparian nations take

measures to be included. For example, Ething@atementaboutbuilding major
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damson the Blue Nile prompted Presidesadat of Egypt tassert thaEgypt would
wagewar if Ethiopiamade plans$o build a dam on Lake TarfBinar and Wolf

1994a) The TigrisEuphrates basin countries need not look further for exaraples
they themselves narrowly avoided military conflict betwegnaSand Iraq in the mid
1970s(Kibaroglu 2000; Zawahri 2006Y he rise in Kurdish militant attacks might also
be usedy weaker riparians against stronger ones, in this case Syria and Turkey,
respectivelyOn June 8, 20Qthe BBC reported that Kurdish rebasdattacked
Turkey border patrols in southeastern Turitey day befor¢éBBC June 8th 2007)n

the pastSyra used its support of the Kurdish insurgency as a bargaining chip with
Turkey over water othe Euphrate§ demonstrating the importance of naater

linkages in hydropoliticgMacQuarrie 2004)

Stable institutions are one way to countering these negotiation féctesverin
countries where relations are straipgecisions often anmade outside of established
institutions. Therefore, proactive management strategies at all levels that involve
dialogue and cooperation are needed to surmount geophysical strésstasable
management strategies aided by an institution that is capladtiusting to
geophysical, biophysicahnd socioeconomic stressors is critical in achieving the

interests of the countries sharing a river.
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2.6 Managing transboundary basins: challenges andpportunities

Managing transboundanyersto solve challenging disputes and create cooperative
opportunities, as discussed in the previous sections on potential conflmt and
cooperation and transboundary security issues, is a prigityaging these
challenges and opportunities in a sustainalalg addresses the two UN 1997
Convention principles of preventing significant harm and hasirgess to reasonable
and equitable utilizatioof resourcesldeally, this would meet stakeholder interests
and provide a cooperative platform for all involvedtiggr Two major aspects are
needed to achieve this: 1) a management strategy and 2) an institution capable of
implementing the strateg¥he focus of this section will be limited to providing a
simplistic generamanagement strategy (planning, organizaiggcting and

monitoring aspectsand discussiowill be limited to the five factors identified as
priority challenges and opportunities in the previous sectibndimate change, 2)
globalization of the economy, 3) geopolitical and cultural valugeayl shift from
water quantity allocation to sharing benefits and 5) the increase in trend from abiding
by or signing treaties to cooperation (see TaRebelow). The institutional portion
will be addressed in the next sectitins beyond the scope tiis section to assess
detailed implementation and management strategies.
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Table 2.2: Management examples versus potential challenges and opportunities
facing transboundary water resources.

Challenges Few examples of management aspects
and Plan Organize Direct and Monitor
Opportunities

Climate Change

Kyoto Protocol
(UNFCC framework),
crops resistant to
drought, flood
prevention

Climate data per basin
crop type patterns;
flood area
identification,
modeling

Carbon credit trades; farm
drought resistant crops; build
dykes or relocate population;
form or maintain regulatory
institutions

Water privatization,
larger irrigation plans,

Funding,farmers, non
farming (industrial,

Timely assessment of
regulation; create farmers

Cultural aspects

promote cooperation

trends, postulate clear
and flexible
agreements

Globalization Build large dams, tourism etc) resources| association, create jobs for
Environmental microcredit farmers in urban industrial
protection settings; form or maintain

regulatory institutions
Decrease geopolitical | Identify geopolitical Create political will, promote
tension, and increase | tension and cultural education and or eemmurism

Geopolitical, cultural values that values; cooperation on cultural value sharing; fornj

or maintain regulatory
institutions; fund local cultural
institutions related to
transboundaryivers

From Water
Allocation to
Sharing Benefits

Agricultural,
hydropower, cultural,
geopolitical value
sharing;

Identify benefits to be
shared; assess net
benefit winwin
scenarios; stakeholde
participation; acquire
funding

Create businesses that purse
water benefit sharing; promotg
cooperation; learn from mode
such as NBI; form or maintain
regulatory institutions

From Treaties to
Cooperation

Cooperation on
common or non
overlapping use of
shared rivers

Identify treaties and
cooperations, analyze
trends, postulate
scenarios

Promote cooperation; form or
maintain regulatory institution
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2.6.1 Climate bange

A multi-scaled plan is needed to address spatial and temporal effects of climate change
on transboundary water resources (T&a®g. This section will limit the discussion of
climate change from the perspective of either too much or too little wateisas it
beyond its scope to assess the myriad of factors and complex interactions associated
with climate change that affect transboundary rivEng challenge is to have a
management strategy that creates equilibrium between too much or too little water
distribution over time and spac¢Eigure2.3). Regions with limited water need a plan

to accommodate not only their current needs, but also future needs. An
Intergovernmental Panel on Climate Change (IPCC) report shows the northern and
southern parts of Africkacing a decrease of almost 20% in precipitation, whereas
higher latitude regions will be facing greater water quantity levels, ranging from a 5%
to 20% increase in pcipitation(Draper and kKindell 2007) Recommendations for
planning in wateiscarce areas include, but are not limited to, the creation of water
reservoirs, conservation of water resources, water recycling, shift to drought resistant
crops, evapdranspiration and seepage contdgsalinization, and education. On the
other hand, some recommendations for regibasare expected to face increage

water levels include building dykes, switching to hydrophilic crops, and harnessing
more hydropower energy. Some innovative intéomal organizations, natiestates,
industries, and individuals are dedicated to mitigating the current and potential threats
of climate change. These leading authorities and trendsetters in the arena of climate
change causes, effects, and solutions &@itneers who will both instruct and assist

the world in its response to the rising temperatareEarth.
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OO0 ofe . .
equilibrium line

Water Amount

Too little water

Strategy examples:
Conservation,
drought resistant
crops, recycling

Near Equator Climate Change Northern Latitudes

Figure 2.3: General climatehange effect, water amount and equilibrium achieving
strategy examples.



41

The United Nations Framework Convention on Climate Change (UNFCCC) and the
New Partnership for Africads Devel opment
organizations that are making significant progress in assessing and prepatiireg fo
negative effects of climate change throuigéitt collaborative initiativegMukhebir
and Sparks 2005The UNFCCC is considered the most universal and proactive
authority addressing the issue of climate change. The 189 countries that participate in
the Convention recognize that thenosphere and itdimatecan be thought of as
shared resource whose stabilisyaffected byall emissions ofjreenhouse gases
(UNFCCC 2009)In cooperation with thefENFCCCConvention, participating
governments need to woreigether in addressing worldwide impacts and reduction of
greenhouse gas emissions, ensure involvement and preparedness of developing
countries, and coordinate plans for adaptation to the impacts of climate change. The
most widely recognized product of t®nvention is the Kyoto Protocol, an
amendment to the internationteéatyon climate changéhat assigns mandatory
targets for the reduction gfeenhouse gammissions to participating nations
(UNFCCC 2009)The UNFCCC has worked in conjunction with NEPAD to promote
strategiedy African countriego prepae and adapt to the effects of climate change.
Even though Africa has not significantly contributed to the amount of greenhouse
gases in the world and its forebimve actually helped minimize the carbon emissions
of industrialized countries, Africa will most likely suffer the most from the adverse
effects of climate change, as its underdeveloped economic infrastructure is highly at
risk to climatic hazards. Theipcipal strategiesf UNFCCC and the NEPAD
Environmental Initiative to combat the negative effects of climate change include:
U integrating climate change considerations thisocial, economic and
environmental policies and programsAfrica;
U keeping tle levels of their emissions under check by periodically or as
required providing national inventories of anthropogenic emissions and
removal by sinks;

U0 promoting education, trainingnd public awareness;


http://en.wikipedia.org/wiki/Treaty
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Greenhouse_gas

42

U promoting the sustainable management of sinks as@rvoirs of
greenhouse gases; and
U promoting and conducting relevant research and cooperating in the

exchange of information.

Several projects incorporating these strategies have been designed and are currently
underway thoughout the African contine(NEPAD 2006) The continued

partnership of the UNFCCC with Africa and other countries throughout the world is
essential in preparing for and combating the negative effects of climatgecba

developed and developing countries alike.

On the national and regional scale, Singapore and the state of California have
developed innovative planning and adaptations in response to the potential threats of
climate change. The scarcity of naturashwater resourcés Singaporénas inspired
adaptive, creativeand aggressive water conservation practices. Singapore is currently
in the process of building facilities to recycle water, desalination plants, and additional
catchment areas in order tauee reliance on foreign water supply, diversify its water
sources, and prepare for possible water shortages associated with chiarage

(Anderson 2003)Similarly, Orange County in California is in the process of
commissioning a large wateecycling plant that will treat municipal wastewater

before it 5 used taecharge natural groundwaigeslie 2004) California has also

shown initiative in its recent campaign to lower its greenhouse gas emissions. In 2005,
Governor Schwarzenegger initiated a plan for enviremtal, governmentaand

private organizations Californiato significantly reduce greenhouse gas emissions
over the next fifty year CECCCA 2009) The aggressive and pioneering approaches

to prepare for the effects of climate change exhibited by Singapore and California
provide good examples for the rest of the nations and stfaties worldto follow.

Adopting some of these strategiis recommended to nations sharing rivers, especially

those located in arid areas.
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The farming industry has responded to the potentially devastating consequences of
global warming by modifying their practices and products accordilgiljiam

Niebur, Vice-president of the DuPont Crop Genetics Research and Development
Group, acknowledges the need for his industry to adapt to climate cheadas said

that DuPonbelieves climate change is reahd that holistic approackhould be
undertaken to prepatbe planet for the stressed environmgmatrentzen 2006)Crop
research companies like the DuPont Grbape responded to climate clgarby
developing pestesistant and drougholerant crops. This emerging technology is also
aiding crop production by allowing for good crop yields under conditions that would
have been damaging befanech technology was availakfleorentzen 2006)Others

in the cropresearch industry are using improved soil management methods to reduce
greenhouse gases. Methods such atdlifarming (where farmers plant crops without
using machines to plow or turn over the soil) cut down on energy use, trap organic
material that breaks down to fertilize the soil, and keep carbon in the ground instead of
releasing it to build up in the atmosphere as B@uger 2004) Central plains farmers

in the U.S. are proactively preparing for global warming by planting crops that require
less fertilizer and herbicide applications, using alternative fuels such as ethanol and
bio-diesel, capuring methane gas released from livestock operations for energy
production, and harnessing wind power. Many are also beginning to sort out water
supply problems as warm, dry areas expand, by examining their water rights before
shortages happen; assesglegreasing mountain snepacks; and contemgting

water storage facilitied_eslie 2004) The proactive practices exhibited by these
individuals and industries will not only help protect their livelihefdm thenegative
effects of climate changbut will make them increasingly economically competitive.
Poor nations located in transboundary whssinscould strive toemulate the above
models, although mnight not be financiallandtechnologically possibléor themto
succeedThus, major international organizations, NGOs, and other capable interested
parties should work together with these nations in order to proactively surmount

challenges caused due to climate change.
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2.6.2 Globalization of the@mnomy

It is important to assess challenges and harness opportunities bgtise@ver

growing globalization force in managing transboundary basins. Globalization is

defined as fAthe increasing interconnected
processes agfconomic,p |l i t i cal , a n(@owntet dt aRO0®)IAs c hangeo
di scussed in the section tijtlgedbaPotzant ioa

have negative consequences. Some of thesé)anay agribusinesses outcompeting
small landowners, 2) inequitable wealth distribution betweeal ked gldal
stakeholders3) unsustainable outcomes such as the current financial crisis, and 4)
significantlyharmful impacts on the local ecology and biodiversity. Globalization also
creates many opportunities through many ways, including but not limited to: 1)
investment as an impetus for economic growth, 2) creation of jobs, and 3) a means to
address global environmental issues, such as climate change through the Kyoto
protocol. There are several plans to manage these challenges and opportunities in
order to ahieve the principles of the 1997 UNo@vention. For the purposes of this
section, we will limit our discussion to the following trends associated with
globalization forces: 1) water privatization, 2) larger irrigation plans, and 3) building
large dams.

Water privatization is a growing trend that is expected to create challenges and
opportunities. From 1990 to 2002, the number of people receiving water from private
institutions ircreased from 51 to 300 milligqiPalaniappan et al. P@), and it is just a
matter of time before thiscreasawill be significant issue at the transboundary level.

In a BBC report on June 2, 2003, Michael Klein, the Vice President for the Private
Sector Development in the World Bank, argued that privafithe water sector might
result in saving water (whialwould help in circumventing the impending decrease of
water due to global warming) and at the same time makesitaffie to the public

(Klein 2003) In another BBC report, antirivatization proponents, such asevor

Ngwan, stated that private companies would work for profit and that there were
several cases such as in South Africa where access to water was cut off (BBC, 2004).
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Privatization could be useful in that it can bring mungeded investment to poor
countries, decrease government corruption, and discourage water wastage, among
other things. Privatization, if correctly applied, has the potential to ensure that some
social fators are met while managing watsran economic good. Tlracific

Institute PrinciplegPalaniappan et al. 200pdrtray the management water

privatization tkat are also applicable at transboundary scale level. The principles
suggest managing water both as a social and economic good (se2.3gable
Implementing management strategies guided by these principles is expected to result
in a more equitable distribion of transboundary resources. It is recommended that
policy makers learn from or adapt the methods of successful organizations that have

achieved such a purpose (TaBI8).
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Table 2.3: Paific institute principle: water privatization strategiesysce:

(Palaniappan et al. 2004)

Specific Strategies

Model Case Studies to emulate in Transboundary
Scale strategy

Human sustenance

Public-Private Partnership (PPP) de in Durban,
South Africa

Ecosystem sustenance

Good relations between the Department of
Environmental Protection(DEP) and watershed
communities in New York City, USA

Help fund poor pople Price
regulation to achieve fairngsBrice
increase should rale to increase in
provision by private utilities

Tegucicalpa model (concerted effort including:
UNICEF, the National Autonomous Water and Sewa
Authorities (SANAA), Executive Unit for Settlement i
development (EUBD), Nogovernmental
Organizations (NGQs Cooperative Housing
Foundation (CHF)), Honduras

Make sure that funding help makes
financial sense

1. Use of blockrate method in La Paz/El Alto, Bolivia
2. Use of water stumps for the poor in Santiago, Chil

The provision evidence that new
projects ae less expensive than
maintaining or improving existing
ones

Singapore Public Utilities Board (PUB), Singapore

Officials should retain ownership of
water

Edwards Aquifer Authority, Texas, USA

Regulation should be conducted by
government

The Office of Water Services (OFWAT) in UK

Constant checking agreed agendas
versus implemented ones

Soci ®t ® de
(SODECI)

di stribution

Prior to saying yes to privatize water
arrangement regarding conflict
resolution methods should be made
nonbiased actors should be used to
assess progress and abiding of agre|
purposes

Bureau of Government Research (a local independe
research group), New Orleans, USA.

All interested and water users should
be able to participate in decision

making

1. Orami Pilot Project, Karachi, Pakistan
2. Public Limited Company Model, Netherlands
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Secondly, expanding irrigated farmlands, associated@rigenRevolution

technology, is a predominant trend in the globalizing world. Although increased
irrigation aeates more economic growthe increase itsefhould notgo unnoticed.
Increasd irrigation generallyneans darger land areander irrigationrand thus more
transboundary water usage. The increase in water usage might lead to competition
overwater asa resource. Thus, increased irrigatioayproduce many

disenfranchised small farm communities and create threats to national food security.
For example, in Brazil, the decline in coffee prices that resulted from increased
irrigation hashurt small landowersbecausehey are less likely tbe able tacompete
with largescale producer@Vatson and Achinelli 2008Farmers in the Andhra
Pradesh, Indighavealsobeen negatively affectdaly rapid unregulated growth in the
private secto({Aggarwal 2005) These locakcale farmers are increasingly finding it
hard to compete against those who have bigggation lands. The increase in food
crisis due partly to globalization has also led some countries to take mdasures
ensure food price security. India imposed restrictmnexporting norbasmai rice to
stabilize inflation(BBC April 1st 2008) The disenfranchisement of small landowners
may be viewed as an inequitable situatiRecommendations famproving these
conditions include providing stakelder optionsandsubsidies to create farming
communities, encouragg micro-loans similar to Grameen Bardnd the creation of
jobs other than farming.

Third, national policies, especially in developing countries, tend to favor the building
of big damsa satisfy various needs including domestic, hydropower, irrigation,
navigation and fishery purposeather tharsmall dams, which have fewer returns.
Although bigger dams create these opportunities, dhsyincurthreats. Decades ago,
costs of big damwere underestimated because factors such as ecological impacts
were not considereleick 2000) Currently, institutionshatfund big dams, such as
the World Bankand rich nations require stringent consideration regarding ecological
impacts. The World Bank woulab longer providgunding tavardthe bulding of the

Three Gorgesam in China after the negatieeologicalimpacts (e.g.theendangered
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Yangtze dolphin) were realiz€Bowntree et al. 2006f-or environmental reasons as
well asmaintenance costs, there are many case studies that are amenable to policies
that favor dam removédGleick 2000) The number of dams being commissioned
increased from 913ithe 1940s to0,818 in the 197Qsand therdecreased to 2,069 in

the 19904Gleick et al. 2009aEnvironmental problems are not the only issuen&o
local populations have also been negatively affected due to the building of big dams.
In India, the Sardar Sarovar Project on the Narmada River caused local populations
such as thédivasis torelocate because tinéraditional lands were inundated
(Whitehead 2007; Armstrong 200D uring the building of the Aswanaan in the Nile
Basin, the potential that the local Sudanese Nubians would ditwey did nd move
from their ancestral land was wed negatively by the Sudang§mllins 2002)

Similarly, the Turkish llisu dam was not built duectancerns over potentiahpacts

on Kurds(MacQuarrie 2004)A report by the World Commission on Dams (WCD)

also criticized dams and influenced mangding organizationagainst fundinghe
construction ofarge damgWorld Commissionon Dams 200@uture and ongoing

dam construction needs itovolve all stakeholders and also consider costs associated
with ecology and cultural values in order to achieve socioeconomic and biophysical

securities.

2.6.3 Geopolitical and cultural alues

Including the influence of intangible aspeotsvaterto the challenges and
opportunities in the future is essential in achieving a more effective and efficient
outcomeln addition toecononic benefits (such as hydropowand water quantity
(such as domestic usepfangible aspects are of growing importancstédkeholders.

Intangible aspects in transboundarersinclude geopolitical and cultural values.

In the previous section, Transboundary Security, the capacity of basins to withstand
geopolitical pressures specifically due to water was discusseds Igeittion,

geopolitical aspects that are not specific to water but still influence the management of
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water will be discussed. Geopolitical interests-spacific to water affect

transboundary water managemienseveral ways. For examplggopolitical

cooperation between Egypt and Sudan was instrumental in creating agreeable terms
during the 1959 Nile Treaty. It was not until a government amicable to Egypt came
into power in 1958 that the two countries cooperated on thgGlilkins 2002)

Similarly, a geopolitical interest of the three TigEsiphrates Basin cmtries(Turkey,

Irag, and Syrid, is their resistance to Kurdish separatism. During the Saddam era, the
Turkish government was induced to cooperate regarding the flow of sharedmiier
Irag, and during the Assad Senior era with Syitizvas alloweda confront Kurdish

rebels within Iraqgi territorie@fMacQuarrie 200). The strategy is not viewed as
successful by all stakeholders; the former Iragi government might have regarded it as a
successful strategwhile some Kurdish populations mighéaveregaradit as a

disastrous one. A strategy that will meet the intevéall these stakeholders, for

example, through poverty alleviatiomight be more acceptable.

Cultural and related values associated with water are a growing trend. This is
especially true in the management of transboundary hasimsternational
organizations are moving towards integrated river basin managemerduiidoenes
from analyzing anddentifying cultural factors that affect water management can be
used in implementing equitable, efficient and effective redatisexample, the
commoditizaion of water has found resistance in Islamic countekough water
trading is alloeved to recover provision cogtsaruqui 2001)In the Columbia River
basin cultural values such as endangered species, Native American rights, and
environmental quality were not addressed well in the CRT of 1964. At present
however, due to changes in these valbesause of a postindustrial economy in USA
and Canada that place ,mamportance on the environment relative to 1986%e
might bea change in the treaty by 20(Muckleston 2003)These cultural values are
very numerous and vary spatially and temporadhus,stakeholder involvement is
importantbecaus¢he more the information about their interests is available, the

higher the cooperation potential. Formation and maintenance of economic sectors that
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make use of cultural values such as-smgism might satisfy stakeholdeespecially
those athelocal scale. The creation or maintenance of civic societies such as in the
Nile and Mekongasinscould achieve successful geopolitical and cultural strategies

and improve equitableocioeconomiconditions at local and national scales.

To achieve such an olgjive, several factors need to be organized. The organization
or creation of platforms for stakeholders, political will, promoting education and/or
ecotourism on cultural valusharing, as well as the formation of regulatory
institutions are some, but nall of the necessary factors. Similar to climate change
and globalization aspects, monitoring geopolitical and cultural values is complex and
an everchanging process. Cooperation in theakies, particularly geopolitics, is

better leftin the hand of national political leaders. Cooperation can be trickgiceit

might work contrary to national politics. For example, cooperating in sharing
geopolitical values between Kurdish people living on the borders of Turkey, Iraq,
Syrig, and Iran might not be viesd in good light by the governments of the four
countries involved. In addition, geopolitical ambitioy Turkeyto join the EU might
influence it to sign the 1997 UNo@vention (so far it has not). A clear procediare
monitoling these situations in ordéo decrease the tensions mentioned alseeens
complex and unlikely to be worked out. Perhaps regulation maintained by a constant
national security apparatus among stakeholder countries is more desirable.

2.6.4 From water allocation to benefiharing

A plan that assesses the water benefit sharing process seems to be gaining prominence
among experts in the study of transboundary cooperggawloff and Grey 2002)

argue four points where perceived benefit cooperation could result in increased

returns: 1) cooperation leads to betteer managemen®) due to 1, there would be

higher income from the riveB) reduction in the management costs of rivers due to
reduction in disputeand 4) benefits from 3 give way to cooperation in other sectors

not related to water. Nations sharimgers can either find neaverlapping resources
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or share overlapping benefits, which can result in greater total tssamafing or

between the stakeholders. Some of the benefits that can be shared include: hydropower
energy, ecdourism, flood control, gemlitical, and irrigation. Hydropower energy
sharing is generally a nesverlapping resource the&n be shared betweeauntries
(Muckleston 2003)Floodcontrol benefits not only create economic benefits but also
geopolitical and ecologicélenefits. Constant flooding of the Kosi Riyehared by

India and Nepalhas displaced millions of people and reqiitefatalities in August
2008(BBC August 8th 2008)Through cooperation among the two riparian states, the
river seemed to have been succesgfiiNerted on January 27, 200BBC January

27th 2009) The Columbia Basin, where the USA and Canada share hydropower and
flood-control benefits equally is perhaps the best example of benefit sharing
(Muckleston 2003)Another basin where the benefit (irrigationashg principle has
been implemented is the Senegal River Bé3#ili Priscoli and Wolf 2009)The
countries sharing the Nile Basin are endeavoring toampht the benefit sharing

principle.

Several factes including but not limited tonformation on benefits to be shared,
investment, stakeholder inpaind a regulatory institution need to be organized (Table
2.3). Researchers are needed, especially ecimt®, who can gather information,
analyze the data and produce scenarios that can createnarvaituation or better
alternatives. Benefit sharing mingled with cooperation that does not compromise
treaties might achieve the 1997 UNrwention principleof reasonable anequitable

utilization of transboundary resources.

2.6.5 From teaties tocooperation

In this chapter,reaties arelefined afficial agreements between or among nations
on how to share transboundary resourédthiough treaties havieeen instrumental in
bringing rivals to cooperate, they have sometimes been blamed by stakeholders

involved as too binding, neftexible, outdatedand in need of revision. In the Nile
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Basin for example, some of the stakeholder countries, such Ethiagpia,Joiced
opposition to the 1929 and 1959 Nile treaties between Egypt and Great Britain and
Egypt and Sudan, respectiveBevisions might not be found agreeable by all the
stakeholders involved who prefer to uphold the status quo, especially Bggoent
phenomenontherefore, has been arcrease in cooperation with no requirement to

sign binding treaties. The increased trend in information sharing, such as among the
Nile countries, can be argued to have achieved some of the four perceived returns
staed by Sadoff and Grey (2002). Measuring the successes and failures of cooperation
in which no treaty was signed is a study area that we recommend to be pursued. The
advantage of cooperation is that it is relatively-4bamding and if the projects being
ervisaged tend to be unfavorable in practice, then aggrieved stakeholders can annul
the cooperationThe disadvantage is that it is hard to enforcelniading (nontreaty)

provisions based on cooperation alone.

Organization of several factors including Imot limited to information regarding

type, number, successes, failures and location of treaties and cooperation; data
analysis on trends, various applicable scenarios, political will,Iglstated guidelines

or treatiesand a regulatory institution reeded for a successful management strategy
to be realized (Tabl2.3). Experimediators and lawyers are also needed to stir
cooperatiorprocesseto create an equitable use of transboundary resoanckeavoid

the pitfalls associated with enforcementobperation frameworks rather than those

based on treaties.
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2.7 Institutional capacity to face the challengeshead

Ideally, institutions should fulfill the desires of various stakeholders and should be
capable enough to withstand #@cioeconmic, biophysical, and geopolitical

stressors. They should also be able to implement and monitor management strategies
successfully whe achieving the UN 1997divention goals: 1) to nagignificantly

harm fellow stakeholders and 2) to utilize shared nigsources equitably. Identifying
thefactors that make institutions weak or strong is crucial in order to have good
governance. In this section, the vulnerabilities and resilience of these institutions,

especially RBOs, will be assessed in order to prepoprovements in their capacity.

2.7.1 Institutionalvulnerability and resilience

Institutions have both vulnerabilities and resiliesc The concept of vulnerabilities

and resilience in relation to water and politics is describeadbye t er m thAihcysddr o p
(Wolf 2007) Hydropditical vulnerabilities are those aspects that makasin

susceptiblego politically riskier disputes, whilthe capacityof abasinto adaptand

successfully withstand geopolitical, biophysj@dsocioeconomistresses is

describd as hydropoliticatesilience(Wolf 2007) Assssing vulnerabilities and

resiliencies is importanas the outcomes can be used to strengthen weaknesses in

transboundary institutions and enable proactive adaptations in RBOs.

The following factorcan contribute ttnydropolitical vulnerability rapid

environmental change, rapid population growthbalance@conomic growth, major
unilateral development projects, tlaek of institutional capacityand generally hostile
relations(Wolf 2007) An example that refers to some of these vulnerabilities is the
Tigris-Euphrates basif.he politicization of the basin to highvel politics involving

heads of states undermined the institutional capacity of the Joint Technical Committee
(JTC) representing the three riparian countries of Turkey, drad) Syria; and all
communication betweeJTC members has beeonducted using diplomatic channels
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(Zawahri 2006) The JTC failed and had its last meeting in 1993 due to
mismanagement, disagreements on water rigihgsfficient fundingand lack of
institutional supporteading to geopolitical stregslacQuarrie 2004)The Turkish
position is that it has absolute territorial sovereignty, while Iraq and Syriacéding
on to their historic use. This has resulted in major disagreements resulting in

institutional failure.

Factors that contribute to hydropolitical resiliency include international agreements
and institutions such as river basin organizaiaristory of collaborative projects,
generally positive political relations, and highevels of economic development

(Wolf 2007) A very good example of hydropolitical resiliency is the Columbia River
Basin treaty. The two countries sharing the basin, Canada and the United States
signed an international agreement in 1964. The countries have had a harmonious
historical relationship with no significant geopolitical tensions. Both nations also
enjoy higher economic levels of growth. The restefactorsdiscussedbove should
be strangly considered in the creation or maintenance of capable institutions.

2.7.2 Institutional @apacity

The success of a treaty or agreement is based on its implementation. The
implementation of an agreement is based on the resiliency and capacity of the
governing institution or management body. Institutional capacity was the key in
resolving disputes of transboungaivers located in arid are@@/olf et al. 2005)

There is no set model that fits all the neeflshared river institution&aux Partagées
2002; Dragr 2007) In this section we will discuss the following critical components
of an institution to manage shared river resoyrassleveloped by Wolf et Wolf
2007) 1) adaptable management structure, 2) clear and flexible criteria for water
allocations and water quality managam 3) equitable distribution of benefits, 4)
concrete mechanisms to enforce treaty provisiandp) detailed onflict resolution

mechanismsln assessing these five factors, we will state examples primarily from the
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Tigris-Euphrates Basin as a casedstas it is one of the few remaining basins that

does not have a clearly defined treaty or institutional framework.

1. An adaptable management structure that is resilient to geopolitical,
biophysica) and socioeconomic stressors is crucial to a sustaimeittion.
For example, the Mekon@ommittee survived the cold war (a geopolitical
stressor) after it @s interrupted for some perigg@rowder 2000) On the other
hand, due to geopolitical stress, the JTC failed in the TiguEhrates Basin
because all communication channels were done through diptochainnels
(Zawahri 2006) Other important aspects that arlated to the adaptability of
an institution also include its mandate, who should be included or excluded
and where it should be bas@tlolf 2007) The new institutiorfior the Tigris
Euphrates basishould have members from the different riparian countries:
Iraq, Syria, Turkeyandlran. Human resources and technical training skills
should be offered to the membgMolf et al. 2005) It should have a mandate
to meet outside diplomatic channels and pursue official lines when the
representativesf the new institutiortannotreach an agreement. There also
shouldbe a more cooperative framework among the different individual
members representing their countries if they have amicable personalities. If a
new institution is being formedthe locatiorshould beotated througlthe

different countries.

2. Clear and flexible criteria for water allocatiandwater quality management
and concrete mechanisnusenforce treaty provisior(sVolf 2007)are
necessaryor sustaining an institutiort.here should be a viable monitoring
procedure mechanism that cheokswhether the various stakeholders are
meeting their responsibilities. For example, the Iragi claim that Syria should
allow 60 percent of the Euphrates to flow to Isfpuld be monitorefNolf
2001) Water quality is also a main issue in the regespecially for Turkey

sinceit is trying to join the EU, which has a high water quality standard due to
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the European Union Water Framework Directive. In addjtibe quality of the
marshland in Irag should be monitofeetcausdt is an indicatoof good
environmental management; this might help in procuring funding from various
international donorsThe 1971 Ramsar convention regarding the conservation
of wetlards is a very good examplRamsar Secretariat 201®or those

pursuing the cooperation framework rather thaatly, ingenious enforcement

mechanisms need to be developed.

. The equitable distribution of benefits principdes well as the equitable
distribution of costsis crucial in increasing cooperation among the
stakeholderdnequitable distribution of costsuch aghoseborne by the

Native Americans in the Columbimsin,should be avoidedecause thikads
to conflict. Similarly inequitable distribution of benefits may result in conflict
too. The Southeast Anatolia Development Project has been cdtlzyzi€urds
for providing more benefits to Turks rather than to the Kurdish populatson
minority in Turkey but maiag up more tharnalf of the population in Anatolia
(MacQuarrie 2004)

. Concrete mechanisms to enforce treaty provisions or agreed cooperation
factors strengthens the institutional capacity of RBOs. The Indus water treaty
betveen India and Pakistan is often cited as a success as it has relatively clear
mechanisms (eastern tributaries of the Indus basin to Pakistan and the western
to India) with the World Bank being the guarantigrer 2003; Zawahri 2009)
Whether countries opt to have a treaty or abimaing agreement, clear

mechanisms are needed to enforce and achieve thegasrof cooperation.

. Detailed conflict resolutiostrategiesre needed in order to make sure that the
institution runs smoothly without any hurdl€onflict resolution mechanisms
such as thosmundin relatively successful models can be used. Skilled

negotiators used the fAbesto(BATNA)er nati ve
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and Azone of podZOBA) dppr@achasgnrthe ecpuled t s
successfitreaty, the Mekong Agreeme(®rowder 2000) A plan that
includes a neutral mediat@imilar to the role played by the World Bank in
the Indus Treaty) is also recommend&dwahri 2006)

2.8 Conclusion

Transboudaryriver basin resources are being utilized at an increasing rate. The
increase in use is mostly associated with growing population and economic
development factor§.his chapter discusslinsights regarding 1) stakeholder
interests, 2) current and potih conflict andor cooperation trends, 3) transboundary

security, 4) management strategies and 5) institutional capacity in shared rivers.

Although more data on the current status of transboundary water management has yet
to be compiled to substantiadar preliminary findings of significant increases in the
trends towards cooperation rather than conflict, we are hopeful that our current
internationalscale data indicate a significant decrease in conflicent data collected

so far show that coopere#i incidents far outnumber disagreements. In addition,
conflicting event numbers or incidents seem to be very low in vad@ndant regions.
Regionghathave conflict seem to lack institutions or have weak ones. In addition,
conflict seems to occur in bas where some or all of the stakeholder nations are or
areplanning to pursue unilateral action in utilizing transboundary water resources. In
the future, the following factors are identified as priorities that are expected to affect
the management of ctiict and/or cooperation trends: climate chang®balization

of the world economygeopolitical and cultural valugthe increasing trend to share
benefits rather than quantitgndthe increase in cooperation without signing binding

treaties.
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Continual assessment of the changing needs and interests of stakeholders in
transboundaryiversremains an important challenge abetps define effective
strategiesThere are similarities and differences in the needs of local, provincial,
national, regional,rad international stakeholders. All stakeholders laxexlapping
similar uses or interests regardihg useof transboundary rivers. These usas c

range from domestic purposkesrrigation to hydropowerifferences in these
stakeholder interestn addessing transboundary river policies seem to be more
related to priority rather thao the type of useFor example, in the past and present,
irrigation is a priority in the Nile countries, while the future trends show an increase in
priority for hydropover utilization in upstream. These uses showoweerlapping
utilization of the Nile, which usually decreases conflidte insights obtained from
assessing the stakeholder interestsaar®llows 1) atthelocal scale, stakeholder
participation is identied as a key componeri) attheprovincial scale, there is a
preference for larger projects and a l@sardurban populations in economically
developed nations) atthenational scale, shared rivers are just one component of a
myriad of factors to & considered in geoptical decisions; and)4nternational
stakeholders have tremendous influence in transboundary water esgag@ally in

developing nations.

Safeguarding transboundary water security is of paramount importance to riparian
nations.Transboundary basins have the highest degree of water security when the
stakeholders are resilient to biophysisalcioeconomicand geopolitical stresses.
Biophysical stressors, which include water quantity, quality, and environmental
factors, are impoantbecausehey affect water scarcity or abundance or the health of
the environmentSocioeconomistressors are those that affect the social and
economic well being of a society. A societal crisis related to transboundary river use
could potentially leado negative consequences resulting in social instability, poverty,
or political change. Geopolitical stressors cause vulnerability in a basin due to
relationsamongneighbomg countriesposition in the basin, or international standing.

Often political pessures over water are lessened through linkages to issues other than
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water, such as oil or trade. Institutions are key elemengbsmrbbiophysical,
socioeconomi@nd geopolitical changetherebyenabling sustainable cooperation

over water rather thaconflict.

Several management strategies were discussed through five subsections in response to
the five potential threats and opportunities discussed in the section titled potential
conflict andor cooperation trends:indings include the followingt) Climate change

will result in either too much water or too little water for shared water stakeholders.
Regions facing water scarcity should be proactive by using various water conservation
measures, as well as switching to drougtsistant crops. 2) Due globalization,

several opportunities and challenges are expected to affect transboundary basins.
Some of these are: water privatization, larger irrigation areas and the building of dams.
Regarding water privatization, this chapter discussed that wateldsbe treated both

as a social and an economic good. As for the increase in irrigation sizes, in order to
create equitable distribution of benefits between small landowners and large ones,
several strategiesuch as associatisnf farmers and subsidipsere suggested. Dam
building, as a strategy, brings both benefits (for example increase in irrigation thus
leading to higher benefits) and costs (disruption of downstream habitat and
displacement of populationsljhus, stringent methods to assess thestsdefore

building were also recommended.IB)angible factors such as geopolitical and

cultural factors were also discussed. The discussion suggested that geopolitical values
are complex and changeable due to the political landscape; as such, no clear
assessments could be put foithe pomotion of economic sectors that encourage the
use of cultural values as well thee creation of civic societies that represent and
encourage stakeholders at all geographic levels are recommended. 4) The increase in
the phenomena of sharing benefits rather than quantity is an opportunity that could be
harnessed positivelytudies indicat¢éhat by cooperating and sharing the benefits,
stakeholders are increasing the benefits to and from the river, thereby decreasing
maragement costs as well as improving relations among or between riparians in other

sectors besides water. 5) Another phenomenon that goes hand in hand with benefit



60

sharing is the trend towards cooperation without complying to or signing a binding
treaty. Although this trend needs more assessntiesite are indications girojects in
planningstagesr already implemented through cooperatiwhich seem to be
producingpositiveresults

Finally, this chapter assessed the role of institutions in managirgiptnamdary

basins. It is important to have an institution capablienplementingnanagement
strategies regarding transboundary rivers. ldentifying the weaknesses (vulnerabilities)
and strengths (resiliency) ahinstitution is key to its creation or ma@mance.

Resilient institutions tend to be associated with richer countrieswitin very low
geopolitical tensions among them, as well as the existence of a governing body or
institution. The following key factors were suggested in the formation or ppkee
institutions to increase their capacities: 1) adaptable management structure, 2) clear
and flexible criteria for water allocations and water quality management, 3) equitable
distribution of benefits, 4) concrete mechanisms to enforce treaty proviSjons

detailed conflictresolution mechanisms.
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ALIGNING THE PRINCIP LE OF EQUITABLE DIST RIBUTION OF
BENEFIT WITH THE 1997 UNITED NATIONS CONVENTION ON
THE LAW OF THE NON -NAVIGATIONAL USES OF
INTERNATIONAL WATERC OURSES

Biniam lyob

The previous chapter addresggeneral challenges and
opportunities in managing transboundary basins. Following it:
discussion regarding the shift from water allocation to benefii
sharing, this chapter discusses the alignment of thefliesmarirg
concept with existing rules, specifically the 1997 UN conventic

61
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3.1 Abstract

Thischaptee x ami nes the potential for the princ
benefitso as a mechanism for cooperation
benefits accrued from freshwater transboundary rivers. The EDB principle, as

promotal by most development agencies, highlights the value of shared benefits rather
than the allocation of water resources to specific claim@ihts objective of this

research is to disentangle the tangible and intangible batrestand in the way of

ratifying and implementing conventions and treaties that seek to facddapeeration
amongstakeholdes over how finite water resources are utiliz&dis chapterseeks to

provide conceptual arguments that align the objectivésedf997 United Nations

Corvention on the Law of the NeNavigational Uses of International Watercourses

order to meet development aspirations, poverty alleviation, sustainable management,

and conflict resolution goal3 he basins of the Nile, Jordan, Mekong, Indus,

Columbia, anddanube rivers were used as case stuskesusehey represent

different economic and hydrologic geographic locations. Ghépterargues that a

shift fromtheredistribution of existing benefits to a wider scopathighlights

specific potential ndbenefits accruing from the resources provides a conceptual
bridge between conflict,s ahmteationadrgmsptet i ng
A s e ¢ uThe shifg td net benefits accruing from shared bgwiogides a window

for realigning the debate tveeen upstream and downstream countries with emergent
norms of equity embedded in contemporary international convenfibeshapter

also suggestthe followingfour-stage procesasstepsto enhance implementatiaf

benefit sharing projectq) the idetification of benefits to be shared, 2) the benefit

costs analysis, 3) the involvement of stakeholders regarding the distribution of costs

and benefits in an equitable manner, and 4) management of projects that include:

planning, organizing, executing, aedaluation stages

Keywords:1997 UN ConventiorBenefit Sharing, Equitable Distribution of Benefits,

Transboundary Rivers
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3.2Introduction

The utilization of transboundary basin resources is increasingly been seen as important
in achieving the goalsf those stakeholders who share theman§boundary basinsea
defined as rivers, groundwater, watersheds that cross national or krtational
boundaries (fedal or autonomous entities). The general objective of this dissertation
and this chapter i®tdiscuss concepts that promote sharing benefits derived from
shared basins in order to achieve the following four anticipated stakeholder goals:
development aspirations, poverty alleviation, sustainable water management, and
conflict resolution. The nedd share resources gives rise to complex relations among
several stakeholders exercising different degrees of control over the sfsrectes.
International treaties, agreemerand principles are some of the major mechanisms
used to minimize detrimeritaffects and maximize resource use and cooperation
among stakeholders. The most influential of these international agreement$d99he
United Nations Convention on the Law of the N@avigational Uses of International
WatercoursesThe following threestatementsummarize the objectives of the
convention:1) the avoidancef significant harmg) the reasonable and equitable
utilization of transboundary basirend3) the obligation to consult fellow riparians
regarding the utilization of transboundamsims(Salman 2007; Delli Priscoli and

Wolf 2009) In this chapter, the focus will be on the first tWwbe 1997 Convention,
although accepted by more than 100rdaes,is still not ratified. As of 2007, only

fifteen nationshave ratified if{Salman 2007)Although not ratified yet, the 1997
Convention has been instrumental in bringing cooperation among countries sharing a
basin Dueto its ability to bring cooperation, this chapter proposes that new principles
should align or be consistent with the 1997 Convention, thereby enhancing the
cooperation already gained and making inroads towards successful implementation of

international ageements.

An emergent principle with a high potential for fostering a network of cooperative
relationships among competing stakeholders is what has comé&nowea as
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equitable distribution of benefif&DB). The objective of this chapter is to aligreth

EDB principle with the 1997 Convention and suggest recommendations for successful
implementation. EDB focuses on identifying the potential of shared benefits that can

be accrued by consenshbased utilization of resources, instead of redistribution of

water quantity allocationThe shift from water quantity allocation to sharing benefits

is occurring due to the inability of past and existing treaties to meet present and future
demands. For example, in the Nile Basin, Egypt and Sudan allocated watetyquanti
between the two countries basedpapulation size need®elli Priscoli and Wolf

2009) Currently, the 1929 and 1959 treaties are being criticizeditag befair to the

remaining eight countries, which also share the basin. The concept of EDB is firmly
grounded impolitical, economicand commospool natural reource theoriefelli

Priscoli and Wolf 2009)EDB is an ideal construct with prospects for facilitating-win

win solutions to replace the zesam game that has characterized relations between
upstream and downstream countries. The proposedaviiiis allowed by the EDB as

the benefit basket or pie of benefits is increased due to four f§Stmtsff and Grey

2002) First, it would lead to an increase in benefit to the river, such as water quality
improvement, leading to increased benefits from the river. Second, benefits from the

river would be enhanced due to cooperative management of the shared basin. Third,

due to reduction of costs, which would be shared as well as reduced due to decreased
conflict, the benefit pie would be increased. Fourth, the benefits discussed in the abov
three would spill over to other benefits, such as geopolitical cooperation and trading in
other economic sectors besides those directly from the shared basin resources. Aside
from the maximization of benefitgtyaomajo
which requires a redefining of what #Ashar
accrued from a freshwater resource with multiple national claimants entails. All actors,
including those claiming acknowledged historic rights, as well thoserdinta

recognition of their hitherto unacknowledged ownership, generally endorse the

principle of sharedbenefits and more or less agree in finding commonality in defining
benefitsbut t hey r ar el y isadefined and loow shhrimgusedswed) ui t y o

in terms of resource use.
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Finding commonality in defining benefits, type, priorities, and geographic distribution
of benefits are critical issues that need consideration. Commonalities in these three
issues are necessary factors in achieving stan@ard@mmunication and therefore
cooperation among the stakeholders invohefining benefits, although difficult,

pales in comparisowhen seeking a shared conceptualizatioaqufity, which will be
discussed latetn this chapter, benefits are definexdthose resource management
strategy returns t h(Mdriamt\Websiem2010pfthé he wel |
stakeholders that share a transboundary basin. Aside from defining benefits, another
issue that needs to bensidered is the type or category of benefitse benefits of

water includeamong othergtangible ones such agricultural, hydropower, drinking,
navigation, ecological, tourism, and industred well as intangible ones, such as
cooperation and biodersity valuesin implementing benefisharing projects,

priorities may be given to some types of benefits versus others. For example, irrigation
and hydropower benefits were given more priorities than were biodiversity and
indigenous rights during the fatation of the Columbia River Treaty in 1964

between the United States and Canada. Whenations share tke two benefits
equally(Muckleston 2003)The geographic distribution of these benefits and how to
equitably share them is anothesue that needs more research. Distribution of costs
and benefits geographically is a very controversial tdpeto who gets to decide the
sharing method and who gains and who lo$&g controversy is further aggravated
when the geographic scale becemgore localized. A treaty signed by riparian
representativesf the countriesnay be defined as being equitableanatioral scale,

but this may not be truen a more localized levdlloreover, the principlef EDB has
ambiguity in addressing the distution of benefitsas there is no distinction between
gross and net benefits. International organizations such as the World Bank, which
funds water development projecfand is a major promoter in researching the EDB
principle), are increasingly demanditige inclusion of stakeholders from local
populatiors, as well as from other nerepresentative stakeholdgessich as the
environmentThe distribution or sharing of benefits among the stakeholders involved

IS an equity issue, which is discussed in theofeilhg paragraph.
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Equityis a vague concept #s definitionremains contextual and therefore is a source
of ambiguity. Equity definitions or theories are discussed in many disciplines but
especially in welfare economics. The discipline of economics &scesmeasuring
preferences and thereby devising methods on how to satisfy(dlaeger 2005)

Equity concepts, however, are not only economic, but also morality iSkesger

2005) Equity issues areloselyrelated to fairness and justice concepts and
consequencgdaeger 2005; Pascuala et al. 2008)rality issue can further be

defined through their focus on individual concepts (deontological) or according to
their effects after implementing titenceptgJaeger 2005)n this chapter, it is
inherently assumed that the concept of equity relates to the distribution of
socioeconomigactors in a society according to an agreed Sptinciples(Corbera,
Brown, and Adger 2007 his dissertation inherently defines equity asfildeal
situation where all involved stakeholders sharing a river basin find consensus
regarding the processing and distribution oftregtefits in space and timie. practice,
while the consensus on equitable sharing of the benefits accruing from finite resources
presents new opportunities for cooperation among competing actors, the focus on
reaching agreement on how equity is definedipoes conflicting interpretations. The
absence of clearly defined parameters of equity is not necessarily negative, since
ambiguity allows for expanding or contracting definitions in ways that enable
inclusion of factors hitherto excluded. Thus, the opputies that arise from new
agreements necessitate a redress of past ineqiitiethe prevention of future
detrimental effectéh order to implement existing conventions and treaties that will
produce concrete hefits to be shared among all. Since teéndtion and

implementation of equity concepts in transboundary basins differ among geographic
regions, this chapter assesses examples from six basins: the Nile, Jordan, Mekong,
Indus, Danube and Columbia. The expected lessons from these six basiss@medas
to reflect and are thus more likely to be transferred to the remaining 270
transboundary basins. These basins, discussed in the following paragraphs, are chosen
because they represent different hydrologic, location, economic development, and

guantityof stakeholders factors.
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Political considerations emerge as very important factors in defining equity when

|l inked to competing claims of #Ahistoric r
utilizationd in the Nil e Bascblonialefmpites passa
and rule by hegemonic groups associated with or opposed to Cold War politics are

factors that were absent when some treaties were ratified intreegtury.

Recognition by Great Britain of the rights of Egypt provided a precedenti&beiail

agreements of watesharing between Egypt and Sudan, while excluding the upstream
countries. The 1929/1959 treaties and agreements were, therefore, based on
affirmations by Western powers of #@Ahistor
Ahositco rights of other countries such as
economic considerations led to the analysis of the amount of water usage per

population, past historical encounters with international powers (i.e., Agglptian
Condominium, Badian rule in the Great Lakes Region, British and Italian colonial

rule in East Africa) have left legacies of inequitable use between upstream and

downstream countries of the Nile Basin. In the case of Ethiopia, which avoided

colonial rule and engaged ireaitymaking with European powers, we find that

Et hi opian claims to Aequitable utilizatio

survival of the downstream countries.

The Jordan Basin, a much smaller geographic area, presents a network of cooperative
behavior emanating from a varied calculus for water allocation which has resulted in
relatively successful scenario for the stakeholders. The exception to this cooperative
scenario is the plight of the Palestinians, whose lack of representation in the
intermational state system has left them bereft of a clear voice in the negotiation
process and any sort of plan for equitable sharing of meeked water resources.
Surprisingly, the countries of the Jordan Basin whose members have been engaged in
political ard armed conflicts as well as resource conflict rhetoric, have developed
cooperative behavior linked to a common survival and shared benefits. Despite the
yetto-be ratified 19531955 plan, member countries have adhered to both fixed

allocations and shardxenefits, thus, pointing to the potential for the success of the
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EDB principle. This chapter highlights the importance eéxamining the issue of
Aequityo versus fiequal 6 in terms of alloc
especially in political hotmots such as the Middle East, where cooperation over

resources (with the exception of the complex Palestinian equation) has become the

norm since the latter half of the26entury.

In the Mekong Basin, member countries appear to be endowed witheakiamual

guantities of water resources, which minimizes conflicts. Despite the existence of

major political and ideological differences between the economic Chinese giant and

the less developed countries such as Burma, Laos, and Vietnam, and the more

industrial Thailand, conflicts over additional benefits, i.e., hydropower, have yet to

emerge. The UN @nhvention of 1997 (See articl® and 6of the Conventiomn the

Methodology section) addresses the equitable utilization of water benefits mostly
throughhe Ano significant &dmd M nteaodrabl e tarkd
utilizationd statements. The combined ut.i
provided by the 1997 UN@ventioncan be demonstrated in the absence of conflict

and the rafications of the 1957/1995 agreements, which have ensured stability and

shared benefits.

The Indus Basin also reflects a lelagting relationship of cooperation between two
contending countriek India and Pakistah despite their political and ideolagil

conflicts that influence their relationship in the international stgstem. The history

of the fractured subontinent in 1947 has produced numerous conflictser-

communal, religious, as well as military faoHs. Yet, notwithstanding all these

factors, the Indus Water Treaty of 1960 has withstood the test of time and ideological
fervor. Geographic factors, much like in the Mekong, with both claimants having

access to relatively equal allocations, have minimized resource conflicts. Again, this

begs the questionofi®e f i ni ng Aequityo and expanding
include intangible as well as tangible benefits. The ambiguities inherent in the UN

1997 Convention, as well as the need tdeéne frameworks of shared use, come
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togetherm ways that do not lead to zesam games where victory for one means the

defeat of the aspirations for equity of others.

The Danube Basin, in the European heartland, is shared by 18 countries, 13 of which
were formerly known ardoperatedtbeyontlthdilfera st er n E
Curtain dividing Western Europe, while Ukraine was part of the former Union of

Soviet Socialist Republics. The remaining four countridsistria, Germany, Italy,

and Switzerland are highly industrialized; their main concepror to 1989 were

hydropower energy production and navigational accessibility. Realigning equitable
resource allocation with shared benefits is relatively easier for the member countries

of the European Union, which share a famopean constitution. Yethis does not

necessarily mean that having a shared legal framework frees the basin from conflicts

over health standards for water quality and environmental concerns. The countries of

the Danube Basin are at varying degrees of industrial developmédngaomiie being

more agrarian and others postindustrial. This leads talafneition of equity based

on need, wutilization, and what can be cal

where environmental security constitutes a part of citizenship rights

The Columbia Basin in North America, which has members who are relatively equal

in geographic size and resource endowment, provides an example where EDB appears
to have been ratified and implemented. The Columbia Basin presents an interesting
dilemmawhere differences in domestigrovincial and staté regulations produce

different interpretations of the intangible benefits accorded to indigenous / native
populations. The benefits go beyond the usage of hydropower energy, and include
conceptualizinghe restoration of salmon habitats to redress environmental abuses of
the past and a realuation of traditional plants and cultural rights of indigenous
populations. Like countries in the Danube Basin, Canada and the United States of
America operate witli similar (but not identical) political and economic systems,

which tends to minimize conflicts. Yet, as in the other cases, the ambiguities inherent
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in the EDB principle provide opportunities for exploring more areas for cooperation,

while minimizing outrght conflicts over environmental management concerns.

This chapter aggestsas its specific objectivéhatutilizing geograpic concepts (for
example, analyzing differences and commonalities among international baking),
with an awareness of th@pact of history in identifying intangible benefits, helps to
identify areas conducive to the implementation of the EDB principle by making it
consistent with the 1997 Conventighholistic policymaking frarawork that links
geoceconomicgeo-cultural and geapolitical factors would facilitate the
implementatiorof appropriately revised principles thfe equitéle distribution of
benefits among nations in order to achieve the development aspirations of
stakeholders, the alleviation of poverty pressunestasnable management of basin

resources, and conflict resolution objectives.

34 Methods

There are 276 international river bas{ii&DD 2009b) Out of these, six basnthe

Nile, Jordan, Mekong, Indus, Colump&nd Danubgwere used as case studies (see
Figure3.1). These basins were chosen beeahsy represertbroad spectrum of
differing hydrologic, location,r@d economic development stages. Thus, lessons
developed from these different basins are likely to be transferable to the remaining
basins, thereby aiding in the alignment of the EDBqypile with the 1997 Convention
and enhancing implementation capacities. Implemented projects, based on the EDB
principle, are expected to increase the basket of benefits to be shared among
stakeholders. Stakeholders can utilize these benefits in ordeetatme big four

general objectives as outlined in the introduction: development aspirations, efficient
water management, poverty alleviation, and conflict resolution goals. To this end,
gpecifically, the seven statemts of Article 6.1 of the 1997 &hventon were assessed

in each of the six basin case studiHse box below provides further detail regarding
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Article 6.1 Other details of the convention includjigit not limited tothe details in
Articles 5 (Equitable and reasonable utilization and pgrtition),6.2, 6.3, 7
(Obligation not to cause significant harraijd 8 General obligation to cooperatae
discussed inherently or under assumptedthough not specifically addressasb.1

Details on how each of the seven factors in article 6.1 adueessa are as follows

1. Article 6.1 (a): Climate classification, water stremsdrunoff data were
obtained from th@ransboundary Freshwater Dispute Datapasd along
with literature reviews regarding ecological and environmental concerns

analyesfor the EDB principle were made.

2. Article 6.1 (b): National data regarding GDP PPP (Gross Domestic Product,
Purchasing Power Parity), percentages of economic sectors were obtained from
the CIA World Fadiook (CIA 2009) Thesedata were used to analyze social
and economic needalong with major national concerns regarding basin
utilization.
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International River Basin Case Studies
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Figure 3.1: International River Basin Case Studies (Concept: Author, Cartographer: Kendra Hatcher, GIS layers obtained from
TFDD)
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Article 6
Factors relevant to equitable and reasonable utilization

1. Utilization of an international watsurse in an equitable and reasonable manner within the mes
of article 5 requires taking into account all relevant factors and circumstances, including:

(a) Geographic, hydrographic, hydrological, climatic, ecological and other factors of a natural
character;

(b) The social and economic needs of the watercourse States concerned;

(c) The population dependent on the watercourse in each watercourse State;

(d) The effects of the use or uses of the watercourses in one watercourse State on otherseatercq
States;

(e) Existing and potential uses of the watercourse;

(f) Conservation, protection, development and economy of use of the water resources of the
watercourse and the costs of measures taken to that effect;

(9) The availability of alternativesf comparable value, to a particular planned or existing use.

2. In the application of article 5 or paragraph 1 of this article, watercourse States concerned shal
the need arises, enter into consultations in a spirit of cooperation.

3. The weighto be given to each factor is to be determined by its importance in comparison with
of other relevant factors. In determining what is a reasonable and equitable use, all relevant fact
to be considered together and a conclusion reached dagieof the whole.

(Source: United Nations, 1997)

3. Article 6.1 (c): National population size per bagiasobtained from the Oak
Ridge NationalLaboratory(ORNL 2008) Percentages oflbor sectors were
obtained from the CIA World FactBodKIA 2009) Thesedata wereused to

analyze the needs of the population dependent on the basin.

4. Articles 6.1 (d) to 6.1 (g): Dataereobtained using literature review to

provide examplesf the concernsegardinghese factors.

5. In theprevious chapteliterature review on stakeholder participation,
economicsand management disciplines were used to conceptually assess
involvement ostakeholders, benefit cost analysisd the foumanagement of
transboundary river resourcgsges: planning, organignexecuting, and
directing,andto suggest broad conceptual phases to aid in implementation of

projects.
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3.5 Introduction to the six basins: Nile, Jordan, Mekong, Indus, Danube and
Columbia

The Nile Basircomprises two separate sbhsins: the Whé and Blue NiléBasins
Countries through which the White Nile flows inclyudeorder of downstream flow
Rwanda, Burundi, UgandBemocratic Republic of the CongbRC), Kenya,

Tanzania, Sudamand Egypt. Countries through which the Blue Nile flows ideJin

order of downstream floyEthiopia, Eritrea, Sudan, and Egypt. Irrigation (mainly in
downstream areas of Egypt and Sudan), and hydropower (mainly in downstregm areas
but, morerecently in upstream areass wel) are the major usedfecting

transtoundary relations. The main issue of concern in this area is that the downstream
areas, which are hydrologically dry because of their location (espaai@tyypt), are

very dependent on the basin and do not have alternative water sources. Existing
treates and the status quo favor the downstream countries, as there is limited water
withdrawal by upstream riparians. Th829/1959 Nile treaty between Egypt and

Sudan divided the Nile water quantityith 66%allocatedto Egypt , 22%allocatedto
Sudanand he remander allocated tevaporation and other losggollins 2002)

However, thecurrentstatus quo is being challenged by upstream countries such as
Ethiopia whichfaceincreasing population and development pressimapushthem

to consider using the Nile resources. Rainfall and water quantity disbnbwery

within the basin.

The Jordan basin is a vesynall area geographically. Thasin is shared bigrael,
Lebanon, Syria, Jordaand the Palestinian entjtywith Egypt included in the
negotiation as an influential par@@elli Priscoli and Wolf 2009)The basin is used for
various purposesncluding domestic, irrigatigrand industrialsage. The

hydropolitical and treaty history in the Jordan Basi@ important factors in
understanding its current realifyespite historic and currenegpolitical tensions in

the region, there have been several relatively successful agreements regarding the
sharing of the Jordan basin among the stakeholder coufthieslohnson Plan

(Unified Plan), 19531955, allocated water from the basin (not including the Litani



75

River and groundwater) as follows: 46fllion cubic meters (MCM) per year to
Israel, 720 MCM per year to Jordan, 132 MCM to Syria, and 35 MCM pergear t
Lebanon(Delli Priscoli and Wolf 2009)Although the agreement was newéicially
ratified, all countrieshave generallyollowed theallotments even tughunilateral
developmenhas continuedDelli Priscoli and Wolf 2009)Current challenges facing
the agreementiscluderatification of the treaty, chaeg that the Palestinians dot

have a fair share, grouwdter uncertainties, and trust among the riparians.

The MekongRiveris located in Soutast Asia and & basinrencompasses six

countries: China, Burma, Laos, Thaila@mbodiaand Vietham. The l&n is

divided intotheupper comprisingChina and Burma) andwer comprisingLaos,
Thailand Cambodiaand Vietham)pasin areagGajaseni, Heal, and Edwardenes

2006) The basin resources are utilized for irrigation (especially in downstream deltaic
areas) and for fishery and navigation. There have not been serious confiictgater

in this basindue to the following two factord) the absence of a relativelyater rich

or poor riparian that is dependent on the river, arallatk ofupstream development

that would otherwise have detrimendawnstreaneffects(Delli Priscoli and Wolf

2009) In anticipation of future problems, the ripari@untriesalong with the United
Nations have pushed for the creation afieer basin organizatiorRBO) or similar
institution to govern the shared river together. The Mekong River Commjission
created in 1957 and-ratified in 1995 has been instrumental in achieving cooperation
in the basinCurrent challenges include assessingeffectson downstream areaue

to upstream aspirations to develop hydropower dams in China, Burma, and potentially
Laos.

The Indus River ishared between India and Pakistaith India located upstream
The IndusRiver has various uses includifgut not limited tgirrigation and
hydropower, andholds a significant amount ctiltural value. The basin contributes to
the biodiversityof the regionfarm agriculture, livestock rearing, and fishery

resourcesmaking it important to meeting socioeconomic ne&as examplgpeople



76

in the Indudelta have used the grass in the delta to madis, as well agarming
wheatandbarley,and harvestingish and shrimp for the Sindhs and Balochistans
among othergMemon 2005) Existing uses have been criticized as inequitably
distributing the benefits among the stakehold&hese alleged inequities can be
between or among states within the same nation, such as in the Punjab, Hargana
Rajasthar{fMustafa 2007)n India, different ethnic groups, such as the Punjabi and
Sindh cultural groups in Pakist@ustafa 2007)and/or atheinternational level
between Pakistan and Indranegards t&uller Barrage on the Jhelum tributary
(Wolf 2001) Considering the geopolitical tension between these two countries, the
Indus Water Treaty, ghed in 1960, is a great success. The Indus River Commission
(IRC) has been instrumental in resolving conflicts over many issues, including the
Salal dam and water delivedyring196566 (Wolf 2001) The simplicity of the river
allocationswith thewestern rivers to India and tleastern tdPakistanas well as the
role of theWorld Bankasthe guarantor of the treatiyave been instrumental in
creatingcooperatior(lyer 2003; Zawahri 200955ome of the current challenges faced
in the basin a& the increasing demasébr waterfor domestic uses and irrigatiolue

to population and economic growth, and éffects of climate change.

The Danube Basin, located in Eurpgeshared among 18 countries. The countries
sharing the basin arBRomaniaHungary, Austria, Serbia, Montenegro, Germany,
Slovakia, Bulgaria, Bosnia and Herzegovina, Croatia, Ukraine, Czech Republic,
Slovenia, Moldova, Switzerland, Italy, Poland, and AlbgmaDD 2009b) The basin
is utilized for various purposes includirgut not limited tgnavigation, domestiase,
and lydropower generation. Initially the challenges faced in this basin were
navigationalWolf 2001) but currently water quality and environmental conceres
important challenge@Nolf 2001; Delli Priscoli and Wolf 2009therchallenges
include wateiquality, andthe policy relationshijppetween European Union members

and norEU members.
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The Columbia Basin is locat@d North America and is shared between two countries,
the United States of America and Canada. The basin is used for various purposes
including irrigation, hydropowseproduction and fishing. The Columbia River Treaty
(CRT), dividing hydropower and floecontrol benefits equally, was reached between
the two countries in 196Muckleston 2003)This basin is only one of tHew cases
wherethe benefitsharing principle was applied. Current challenges facing the basin
aremainly the rehabilitation of salmon habitats (which were disrupted by dams and
other diversions) and tHeshing rights of indigenoupopulations.

3.6 Articles 5 amd 6 of the 1997 United Nations Convention and the principle of
benefit sharing

The 1997 UN ©@nventio, although not ratifieds the most referenced principle used
in transboundary river treaty negotiations. Thus, it is important for the EDByenc
to be compatiblevith the convention. In this section, the EDB concept will be
assessed in six selected basins using the seven factedsistatticle 6 of the 1997
UN Convention The two statements in Article 5 will be addressed withen

discussbn of theseseven factors. The seven factofghe UN nvention are: 1)
geographic, hydrographic, hydrological, climatic, ecological and othterral factors

2) the social and economic needs of the watercatmses concerned; 3) the
population depereht on the watercourse in each watercosiae; 4) the effects of
the use or uses of the watercourse in one watercstatseon other watercourstates;
5) existing and potential uses of the watercous¥epnservation, protection,
development and enomy of use of the water resources of the watercourse and the
costs of measures taken to that effect; and 7) the availability of alternatives, of

comparable value, to a particular planned or existing use.

The selected basins are the Nile, Jordan, Mekimalgis, Danubeand Columbia.
These basinwereselectetecausehey represent starkly different geographical
locations, culturesandstages oeconomic development. This differertoelpsmake

the analysis unbiased and universally applicable. The adtatexl UN factors will be
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assessed by discussing some of the main issues facing each of the six basin case

studies followed by suggestions for a cohesive EDB framework.

3.6.1 Article 6.1 (a)the geographic, hydrographic, hydrologicallimatic,
ecologi@l and other factors of a naturallzaracter

An equitable utilization or EDB process should consider the factors addressed in
Article 6.1 (a) (The Geographic, Hydrographic, Hydrological, Climatic, Ecological
and Other Factors of a Natural Character) in otdéuild consistency with the 1997
UN Convention as well ago enhanceheimplementation processeghe following
three general factors, 1) climate classification, 2) water factors (stress, runoff and
discharge), and 3) ecological issue of the bagig arere considered in thishapteras
they influence the six stated factors the n{dsble3.1).

Regarding climate classification, the Nile, Jordan, and Indus have substantial areas
that fit in the steppe or desert categories (T8dle The Danube ahColumbia have
substantial continental climates. The Mekong is dominated by tropical and sub

tropical (Mediterranean) climates. Climaféects water utilization in these six basins

in several ways includindput not limited tocrop type for agriculturalse and

irrigation water availability, fishery, and amount of hydropower generation. Some
examples and recommended strategy details pertaining to climate and the other factors
are in Table3.2. This is similaito the water factors (the second column it[€e8.1)

in thatall the stated benefits aaffectedby water availability. Comparing these water
factors with the fAabsolute scarcityo thre
500 nt per year(Phillips and McCaffrey 2007) would help in assessing strategies.
Thus,the utilization and distribubn of the benefits should maintain or enhaneder
availability so thatevels donot fall below the threshold capaciiiyhe third factor
considered, maintaining or enhancing ecological vailileincrease both the tangible

and intangible benefits derived from the rivdoreover,attention toecological
considerations makavater development projects sustainable. Watgept® or water

utilization plans thamold their strategyo the natural character (as stated in Article
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6.1) of the study areare more likely to be efficier@ndcost effectiveand touse
existing knowledge of the argl@ading to increaseslistainalbity. It is recommended
that the EDB principle encourage utilization of the river in choosing benefits that

enhance the natural character of the .area
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Table 3.1: Criteriors for artide 6.1 (a): the geographic, hydrographic, hydrological,
climatic, ecological and other factors of a natuteracter.

D (continental; Db 34% and
Dc 27%) Koppen climate
classification system. Dry
areas (BSk climates)
comprise only 4 perce of

the basin are@T’FDD 2009b)

Basin Climate Classification Rainfall Ecological Issues

Nile BWh (desert) and BSh - Varies within the six sub basins Maintaining the wetlands of the Sudd
(steppe) comprise 36% and | - The water stress, and discharge rates are (southern Sudan), reducing siltation in
17% of the land cover ared | between 500 and 10Ccubic meters of water pelf reservoirs (such as in the Aswaard),
the Basin, respectively person per year (except in the Baraka and thg reducing salinity (mostly in upstream
(TFDD). The Am (ropical Gash sub basins (located between Eritrea and| regions), healthy water flow toeh
monsoon), located in the Sudanwhere it is less than 500), and between| Mediterranean Sea, and erosion contrg
southern (upstream), 250 to 500 cubic km per year (except in the (mostly in upstream regions such as in
comprises only 35% of the | Baraka and the Gash sub basins (located the Ethiopian highlands).
basin aredlLeventhal, Popp, | between Eritrea and Sudan) where it is less thg
and Sawyer 1973) 5), respectively Run off for Nile is 107000mm|

per yea(TFDD 2009b)

Jordan Only 21% of the basin area | - Less variability compared to Nile Water polluted except forone river
comprises of the CS - The waer stress, runoff for the Jordan and flowing west whichis minimally
(Mediterranean) climate, discharge rates atess than 500 cubic meters o] polluted(Roll et al. 2007,) Although
otherwise BS and BW water per person per year, 900 mm per year a| thereis no conclusive evidence, the
comprise 38% and 54%, between 0 to 5 cubic km per year, respectively effects of introduced fish species could
respectivel(TFDD 2009b) (TFDD 2009b) have negative impac{®oll et al. 2007)

Another serious issue is the declining
Dead Sea water amount.

Mekong The land cover areaf the -Relatively higher water quantity available There are fears of detrimental ecologic
basinis comprised of A relative to the Nile, Jordan and the Indus. issues due to development and dams
(tropical monsoon) and Cw | - The water stress, runoff for the Mekong and | being planned on upstream pgart
(humid subtropical, with dry | discharge rates are, less than 8600 cubic metq especially by China. An estimated 0.5
seasons, hot summers) eacl| of water per person per year, 165000mm per | to 1 million people are at risk of arsenid
comprising 49% and 31% year and 480 cubic km per year, respectively | poisoning related to groundwater in the|
respectivel(TFDD). The (TFDD 2009b) Mekong Delta(Berg et al. 2007)

Basin is found in the tropics
and thus is influenced by the|
monsoon.

Indus This land cover areaf the - Monsoon rains available but area is gerlgral | Endangered river dolphifwWF 2009)
Basin is dominated by the dry.

BW (49%) and BW (19%) - The water stress, runoff for the Indus and

climate classes. discharge rates are, less than 700 cubic mete
water per person per year, 58900mm per year
and 150 cubic km per year, respectivelfFDD
2009b)

Danube Climate is dominated by the | - High water quantity availability relativie -Excessive nutrient loadsgpecially
C (maritime) and D other basins. nitrogen and phosphorous), high
(continental) Koppen climate| - The water stress, runoff for the Danube and | concentrationsf organic substances
classification system. Dry discharge rates atess than 2700 cubic meters | from untreated wastewater, changes in|
areas (BSk climates) of water per person per year, 101000mm per | river flow (hydromorphological
comprise only 6 percent of | year and 220 cubic km per year, respectively | alterations) and its effect on sediment
t he baaesa(TFDD s (TFDD 2009b) transport, with hazardous substance
2009b) contamination (heavy metals, oil,

microbiological toxinsetc), pollution
from contaminated s waste disposal
degradation and loss of wetlands
(ICPDR 2009)

Columbia Climate is dominated by the | -Similar to the Danube, generally high rainfall | Salmon habitat restoratiand flood

amount relative to the other case studies.
- The water stress, runoff for the Columbia and
discharge rates are less than 33800 cubic met
of water per person per year, 108000mm per
year and 220 cubic km per year, respedy

(TFDD 2009b)

control.

Note: Am, Aw, BWh, BSh, BSk, BWk, Csa, Csh, Cfa, Cwa, Cfb, Cfc, Dfa, Dfb, Dwa, Dwb, Dfc,

Dfa, Dwc, and Dwb are Koppen Climate classifications
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Table 3.22 Recommendation for: articleb(a): the geographic, hydrographic,
hydrological, climatic, ecological and other factors of a naturatacter.

Basin Recommendationsased on section 3.6.1 Example of benefit sharing strategy for the
Case and Table 3.1 recommendations for each of thestated
recommendations
Nile Plant crops that are fior steppe or 1. Assess cumulative benefits, implement water proje
desert aresin the northern part angtow and share the net benefits from crop production.
tropical crops in the southern part. o .
2. Benefit distribution should nahcreasevater stress
Water stress level 500 to 108dlevel ) ) )
maintenance or enhancement 3. Sediment control in upstream areas benefits
downstream das in Sudan and Egypt; access these
Take measures in upstream countries t costs and benefits and share them
reduce siltation rate in downstream are
Jordan Plant cropdit for steppe or desert area. | 1. Assess cumulative benefits, implement water proje
. and share the net benefits from crop production.
Below the threshold capacity of water
availability per capita of 500 fper year. | 2.  Find waysto enhance water availability (for examplg
) desalinizatiorof Red Sea), share the costs of
Decrease water pollution as per the EU implementation and share the net besefit
water framevork vision.

3. Share the cost or measures to decrease pollution,
share the intangible benefits (increased national
image) derived from increased biodiversity.

Mekong Plant cropdit for tropical area 1. Assess cumulative benefits, implement water proje
Well above the threshold capacity of and share the net benefits from cpspduction.
water availability pecapita of 500 rh 2. Assess ways to utilize the extra water availability pq
per year. capita develop water projects, assess cost and ben|
and share the benefits.
Decrease the effect of upstream
development on water quantiy 3. Develop plan for shottierm water saving during the
necessarystepto maintairing fisheries filling of dams upstream. As these might disrupt
and deltaic farming downstream. biodiversity habitat and economic output.
Indus Plant crops that are fit to be in steppe o| 1. Assess cumulative befits, implement water projects
desert area and share the net benefits from crop production.
Water stress level of 70Gmer capita 2. Asin the Nile and Jordaimplementsocial education
level maintenance or enhancement regarding water conservation
Take measures to conserve the Indus | 3. Make the dolphin habitat a world heritage site and
River dolphin habitat share the benefits among the stakeholders
Danube Climate can be cold and thoecessitate | 1.  Assess cumulative benefits, implement water proje
more energy usage from water. and share the net benefitsifr@rop production.
About 2270 mper year of water per 2. High hydropower capacity development due to larg
capita water availability; access cumulative net benefits al
) share them.
Decrease detrimental effect of water
quality 3. Share the cost or measures to decrease pollution,
share the intangible benefits (increased national
image) derivedrom increased biodiversity.
Columbia Plant crops fit for continental climate 1. Plant cops such as apples and share the benefits
) . among thestakeholders
High water per capita value of 33806
could be equitably utilized. 2. Extra water per person could be used to maintain g
) ) enhance quantity flow. The resulting benefits to
Increase the water quantity flow in navigation and irrigation could be shared.
streams

3. Theincrease in flow will enhance Salmon habitat

benefits
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3.6.2 Article 6.1(b): the socialrad economic needs of the watercourgatss
The consideration of the existing and potential social and economic needsias to

shaing theresources of basin. The social and economic needs of states are very
broad and ambiguous togiBoth sociabnd economic needs chavetangible
(quantifiable) and intangible (generally assessed qualitativehgcas. According to
Abraham Malow, social needsanbe hierarchically divided into physiologicateds
and the need faafety, love, affectiorbelorging, esteenand selfactualization
(Maslow 1943)Measures of tangibleosial and economistatusinclude factors such
as life expectancgnd educatiomates. htangibk factoranclude issues such as
indigenous rigtg In this section, we will focus on two aspects that are deemed to be
important:1) economic sector otribution to the national GDRnd 2) current
importance of an economic sector vulnerabilégardingwaterneedsdrom the basin
We will consider the changé@s utilization of the basins that occur spatially and

temporally.

National priorities regarding maintenance and creationaxfytive economic sectors
affect how stakeholders would prefer to utilibee basinand therebynfluence

sharing strategs The six basin case studies have economic sectors that contribute at
different magnitudes to the GDP (TaBI8). For example, ithe Nile,the agricultural

and service sectors have the highest job sector values @apl&hus, in denefit
sharingproposal, DRC (with 55% of its economy being agricultural) could propose a
sharing process that benefits the 50% agricultural seehdle Kenya might push for

the service sectpwhich comprise$9.5% of its economy). Besid#te priority of the
economic sector, current economic consespecific to a basialsoaffect the sharing
process. In the Danuligasin it is water quality, whe availability of water for

irrigation and fishery dominates the MekongBasin(Table 33). For other basin

details see Table.3 Thetwo concerns stated abogkange over time and space,
prompting a sharing strategy to be proactive. The fact thatcoastries are

gradually decreasing the agricultural sector contribution to the economy is something

to be considered. Tlild consistency with the 1997 UNoGvention and increase the
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likelihood of successful EDB implementation, bensfiiring strategieshould
consider priorities of economic sector, address specific conaasesl bythe basin

case studyand anticipate the temporal and spatial changes in these categories.



Table 3.3: Criterions for article6.1 (b): the social and economic needs of the watercolatss s

Country Lowest to| Country Lowest to Ej\;;i?tt:;isge:::tper total econormy
highest GDP highest GDP per
(purchasing capita (purchasing
power parity) in | power parity) in Social and Economic Need priorities of Concern in regards
BasinCase  |US.$hillions  |US. $hillions  [Agriculture Industry Senices to basin uses
1. Food production increase for food security in all
countries.
2. Hydropower energy for economic development i
Nile 443710 3.1 300 to 5,400 13.2t0 55 11t038.7 |[34t059.5 upstreamareas.
1. Enhance water quantity to meet physiological
needs.
2. Maintain or enhance water quantity need for
irrigation
Jordan 2014t011.95 |[5,000t0 28,300 |2.6t0 18.5 13t0 324 |65t0 79 3. Meeting water consumptive use for industries.
1. Maintain irrigation and fishery need for interior
basin and deltaic environment.
2. Meet hydropower development needs of riparia
Mekong 13.98to 7973 1,200 to 8,400 11.3t0 40.9 19.8t048.6 [26.5t043.3 countries.
1. Meet irrigation water quantity need.
2. Hydropower maintenance and development
Indus 3,297 and 427.3 |2,900and 2,500 [17.6and 20.4 29and 26.6 [53.4and 53 3. Cooperation on Indus key to Geopolitical securit
1. Enhance water quality
2. Meet social legacy through biodiversity of basin
3. Secure water quantity for navigation
Danube 6.9 t0 14,910 250010 41,800 [15t0205 19.8t034 158910 70.9 4. Harness hydropower generation
1. Indigenous Rights
Columbia 1,300 and 14,260 |39,100 and 46,900/1.2 and 2 28.4.and 19.2/69.6 and 79.6 2. Social legacy related to ecology (salmon habitat

84



85

3.6.3 Article 6. 1 (c): the population dependent on the watercourse in each
watercourse tate

A strategy that considers the existing and potential needs of the population dependent
onthe basin is more likely to achieve a relatively equitable distribution of benefits.

The third criterion in Article 6, focuses on the population dependent on the
watercourse. Teidependenpopulationcould be spatially distributed to encompass all

of the populationof ariparian country oit could represerd very small portion of its
population. For examp)&8,261,800 Egyjens, representing2% ofthetotal

populationof Egypt, depend on the Nileersusonly 3,292 Albanians 0.09% ofthe

total populatbn) who depend on the Danuf@RNL 2008; CIA 2009)Due to the
geographically multscaled nature of water utilization, water bendfibsn a basin can

be transferred to populations outside the basin. The considerations regarding the multi
scale nature of water and its associated cascading benefits of beyond the basin area are
complex and beyond the scope of this paper. Thus, thissectip considered the

population living within the boundaries of the six basins.

This section assesses Article 6.1 (c) using three factojsb Bvailability 2) rights of
the population living in the geographic amdaasin,and 3) population growtéffects.
The creation and maintenancetlo¢job sector is important to the population living in
the basin area. If the national average ladmmtor valués seenas indicatoof the
specific populatiotiving in the basin area, thresultantsharing of beefit would be
different tharbenefit sharing thatonsideed onlythe labor sector specific to the basin
area. For example, utilizing the national indicator, the highest job sector in the
ColumbiaBasinis the servicendustry(76.8% for Canada and 79% tihe United
States) (Tabl8.4). This tilisthe benefitsharingstrategy scenario to prioritize sensce
sector use. Similarly, using the national indicator, the priorities in the basin area tilt to
agricultural priority in the Nile (the lowest value of%Zor Egypt to the highest
93.6% for Burundi) and Mekong (the loweslue of 42.6% for Thailant the

highest 80% for Laos), and Indus (the lowest value3ét 4or Pakistario the highest
60% for India) (Tabl&.4). Similarly, in the Jordan, DanupandColumbiaBasinsthe
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preferencdilts towards the service sector (TaBBld). These prioritizations might
benefit or be at the expense of local populaidinus, a successful strategy is to find
the balance between labsector prioriesand indigenous ghts. For example, in the
Danube, the sharing strategy (both ble@efitsharingimplementation costs and
benefits) shouldhvolve sharingequitably not equallyamong the EU and nelaU
riparians sharing the basisincethe non-EU countries are usualhglatively poorer
than their more affluent EU counterpaatsd cannot compete effectively in sharing
costs and benefits equally with EU nations. Lastly, one of the most daunting aspects
for future considerations population growth in the basin area. Theydation, given
current growth rate, is increasing tremendously in the Nile, Jordan, Mekathdndus
basing(see Table&.4 for details). The social and economic needsnoihcreasing
population neetb be anticipated and planned in assessing bestefing proposals.

A strategy to implement EDB princishould prioritize thenost vulnerablgob
sectos, should balancthese priorities with local rightandshouldanticipate future

needsf thepopulation.



Table 3.4: Criterions for article 6.1 (c): the population dependent on the watercourse in each watetatairse s

Percent of labor per economic
sector (lowest to highest sector data
per country in basin) (2008)

Population living in estimate from CIA Worldfact

basin area in 2007 | Population Book) Examples of local population

(Source TFDD projection in rights and what it means for
Basin 2009) 2057 Agriculture | Industry Services | EDB

- Priority to agricultural sector to
maintain or create alternative
-Local rights on displacement du
to dams (such as in the Merowe
Dam case in Sudgiteodoru,

Nile 266,947,000 909,267,000 32t093.6 | 2.3to25 | 4.1to 51| Wiiest, and Wehrli 2006)

- Priority on ®rvicesector

66.3 to | - Palestinian rights tequitable
Jordan 10,029,000 30,040, 000 21019.2 510 20 82 water shar¢Postel 2006)

- Priority on Agricultural sector
-Localrights regarding dams in
Tonle Sap (Cambodia), Se San
River (Vietnam)(Fox and

23 to Sneddon 2007; Gajaseni, Heal,

Mekong 55, 800,000 154,942,000 42.6 to 80 710 25 37.1 and Edwardslones 2006)
12 and 28 and | - Priority on Agriculture
Indus 297,623,000 729,534,000 43 and 60 20.3 36.3 - Urban versus Rural needs

- Priority on both Serives and
Agricultural sectors

24to | -Equity among EU and non EU
Danube 73,838,000 77,925,000 2 to 58 1510 46 73.2 members

- Priority on Service sector

22.6 and | 76.8 and | - Native American and First natio
Columbia 7,882,000 12,744,000 0.6 and 2 19 79 rights
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3.6.4 Article 6. 1(d): the effects of the use or uses of the t®ecourses in one
watercourse state on other watercourdates

The fourth criteriorrequires the assessment of impaatd effects obasin utilization

by one or more of the riparian countriesather stockholder countrie$o enhance
positive impacts athdecrease negatives ones, a beséfiring scenario should
includel) sufficient data collectioand analysis to decrease uncertaintyg )bust
conflict resolution mechanism, 3) an institution that oversees the bshafihg
process, and 4) effeats multiple spatial and temporal scales. The fear of negative
impacts is an impediment theimplementation of water projects and thasheir
potentialbenefitsharingprocess. These uncertainties especiallyevident in the

Nile, Jordanand MekongBasins(Table3.5). Secondly, robust conflict resolution
mechanisms that help resolve arising disputesigidy important For example, one
reasorfor the successful treaty in the Indus River Basin is the role dvibréd Bank
asa guarantor of the tregtwhichacts as a robust conflietesolutionmechanism
Thirdly, the existence of an institution, especially a river basin organizaasrbeen
linked toadecrease in dispig@among countries sharing a river ba@iviolf 2007)

The Nile Basin Initiative (NBI), the Mekong River @mission, the European Union
Water Framework, and the International Joint Committee (Columbia Basin) have been
able to solve various disputes. For example, the NBI has been instrumental in
increasing data sharing and creating a venue and framework tlaaicedh
communication channeand gradually decreadfears regarding water development
projectsplanned by riparian stakeholdetsasty, the effectof planned or

implemented projectshould be assessed at multiple spatial scadelkiding an
assessmemf how these impacts are felt at different time scales. For example, in the
ColumbiaBasin, theeffects are felt nationall{involving geopolitical cooperation and
trade relations between USA and Carj)ada astate or provincial scalgncluding
cooperatdn of British Columbia was criticddecausé&€anadian provinces have power
over allocation of resources), aodlocal scales (positive impacts for irrigation users
and hydropower generation; negative impacts on salmon habitats, and indigenous

people). Thes effects also change with time as priorities change. During the 1960s,
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irrigation and power generation were the norm in the Coluasan Currently dam
removal, biodiversity, and local rights are gaining in priantyhe ColumbiaBased

on the aboveliscussed ite EDB principle should increase information sharing,
continuerobust conflict resolution mechanisbyild capacity for thénstitutions that
oversee cooperation, apdrsuempact assessments at different spatial and temporal

scaledor the sk basins
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Table 3.5: Examples pertaining tatcle 61 (d): the effects of the use or uses of the
watercourses in one watercoursae onother watercoursdates.

Basin Case

Study Examples
- General situation: fear thaiture withdrawals by upstream riparians will negatively
affect Sudan and Egypt.

Nile

- Specific issue example: Upstream countries are prevented from using the Nile
by downstream countries (especially EQypt
- Inequitable use of water by Israel versus PalestiBid#ity in the West Bank and Se
of Galilee with Syrighas been a constant concern.

Jordan

- Speculation and uncertaynregarding inequitable grounater aquifer usage by
Israel negatively aff@ing other riparians.
- Infrastructure such as transportation systems.

Mekong | - Absence of China from the Mekong River Commissiotoiscerning regardinthe
effectof Chineseiver development on upstream areas and its anticipated effect o
downstreanriparians.

- Decreased water quantity and quality for irrigation to Pakistani farmers due wat
withdrawals by India upstream.

Indus - Pakistani farmers, lacking alternative sources of water, have used this drainage
to irrigate their crops, whithas increased waterborne disease among the inhabite
of a regionand decreased the soil fertility. Children living near these drains have
developed skin, eye and abdominal diseé&aws/ahri 2009)

- Water quality decline affects domestic biodiversity and other aspects negatively

Danube | - Declining water quality has created problems for drinking watsreation and
bathing(Phillips et al. 2006)Reduction in biodiversity and sediment transport, and
self-purification capacityfPhillips et al. 2006)

- Development of dams by both countries negatively affected Salmon habitats, N
American (USA), and FitdNation (Canada) rights.

Columbia
- Water quality issues.
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3.6.5 Article 6.1 (e): existing and potential uses of thatarcourse
A focus on the potentiatather than the distributignf existing benefits is critical for

the EDB principlego succeedRe-distribution of existing benefitsftenresuls in win-
losefor the stakeholders involved. Thgistence of a losen thesescenaris does not
build consistencyvith the Article 6.1 (e) statement. Thisharingpotential benefitss

a better choiceasthis canresult in scenar@that are improvements over #dsting
conditionsof the stakeholderd o achieve scenariag improvementthe EDB

principle processshould consider the following aspgtb build consistency with the
1997 UN Mnvention: 1) onsider as many benefit and cost facampossible, 2)

assess those that can be shared, 3) assess the costs and benefits of those that can be
shared at bilateral, multidaral, and temporal scales, Hnsider extreme scenarios, 5)
sharethosethat havebenefits greater than coséd 6) reevaluate the sharing method.
There are numerous benefits to be shaesghecially if one considers the four benefit
factors as espoused by Sadoff and Grey (2008) additionally considetsenefits

from outside the gegraphic areaf thebasin. The next step is to assess which of these
benefitshas the potential to be shar&wr example, it would be hard to share spiritual
benefits of wateras these values might not be understsbdredor accepgdby the

other stieholders. Other benefits, especidliydropowe, could be shared relatively
easily. Third, costs and benefits at differing scateduding thespatial and temporal
should be assessed. Spatially, benefits could be shared bilaterally or multilaterally. |
basinsshared by only two countries, such asltigus and Columbibasins benefit
sharingis only bilateral. But ircasesvhere there are more than two riparian countries,
either of the two sharing methowsviable. In some casgiilateralsharingmight

yield higher net benefits to the whole basin than multilagrating,and vice versa.

For example, a watatevelopment projeainthe Nile, located in Sudan, is a bilateral
concernof Sudan and Egypt, causing significantharmor costto the otheriparians
unless the water amountaggewill limit water withdrawal or utilization of the basin in
upstream countrieslowever, adevelopmenprojectin Ethiopia would bef

multilateral concermo Ethiopia, Sudarand Egypt. For other examples, see T&®e

Fourth, provisions should be made for extreme casd<onditionssuch as drought
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and flooding.For example,tihas been shown that drought scenanmge led to

increassin the number of disputes in the JordBelli Priscoli and Wolf 2009)Fifth,

the best possible cost and benefit analyses (both qualitative and quantitative methods)
that yield the best net benefit scenarios andea significant harm should be

proposed and implementednAssessment should be done at regular intervals to
assess the negative and positive impatisiplemented projects as stated from the

first and fifth aspects above. A regulatory balgtgathes information from
stakeholdersnlocal, nationaland international scales should be formed to assess
impactsandsuggest solutionandadjustments for future implementatiparposes. In

order to build consistency with Article 6.5 of the UNr@ention, he EDB principle

should focus on the potential benefits, consider all factors available, analyze the costs
and benefits, provide for extreme conditions, proceed with implementatidn

consistentlyreevaluate impacts.
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Table 3.6: Examples pertaining tatcle 6.1 (e): istingand potential uses of the
watercourse.

Basin
Case
Study

Existing Use

Potential Use

- Domestic,irrigation and hydropower in
downstream countries (Sudan and pyy
- Limited hydropower (Aswan in Egypt
and Merowe in Sudan) in upstream
countries

- Small check dams for irrigation in

Baro-Akobo Multi-Purpose Water
Resources Development, Eastern Nile
Power Trade Investment Program Study,
and the Joint MultPurpose Program for
ENSAP and théheme offiPower

I nterconnections f

Nile upstream areas (in Eritrea for example) for the NELSAP (NBI, 2008).

- Habitat forbiodiversity

- Groundwater resources (for example

Egypt giving aid to Kenya tdrill

boreholegMinistry for Foreign Affairs

2007)

- Irrigation, especially in Israel and - Unified dam forhydropower in Jordan

Jordan - Make the eisting uses more efficient

- Drinking and Municipality in albf the | - Build dam (Unified &m) in Jordan

Jordan | countries sharing the basin - Desalinization

- Limited hydropower in Israel

- Habitat forbiodiversity

- Deltafarming - More dams in China for hydropower

- Fishery in inland areas - Dams for hydropower in Lao

Mekong | - Hydropower development in China - Maintain habitat fobiodiversity

- Habitat forbiodiversity

- Irrigation (mainly in Pakistan) - Build more dams or enhanceisting

- Hydropower (mainly in India) hydropower dams and irrigati.

- Habitat forbiodiversityand endangered - Increase water quantity availability

Indus speciegFor example: river dolphin) through conservation
- Navigation - Maintain thedams already built and alsg
- Hydropower generation monitor water quality in the Danube Basif
Danube | Domestic (physiological) - Focus on the environmental aspenight

be acceptable to counties within the EU K
not to the poor nations outside the union.

- Hydropower - Removal of dams, and improving the

- Irrigation ecology (especially salmon runs).

Columbia | - Navigation -- Maintain thedams already built and

monitor water quality in th€olumbia
Basin
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3.6.6 Article 6.1 (f): onservation protection, development and economy cfeuof
the water resources of the watercourse and the costs of measures taken to that effect

The EDB principle needs to consider tlasts associateslith benefitsharing project
proposals. The Article 6.1 (f) statement
Economy of Use of the Water Resources of the Watercourse and the Costs of
Measures Taken To Th atendtal cost effecivenass | | be as
(economic efficiency) examples pertaining to the six basin studies. In all six basin
studies, there are various examples that show positive net beagfitell athose

that are not cost effective (net negative benefits). TalBladdresses some of those
examples. The cost effectiveness of water projects or basin resource developments
seems to be related to the specificity of the project@asgatial scaleSome pecific

projects such as terracingeem to have positive netiefits (see Tablg.7). On the

other handthere are projectsuch as the introduction of new fish species as in the
Jordanwhich are feared to be net negative benefits rather than positive (see Table

3.7). However, big projects, especially big damslsas thoséuilt in the 1970s in the

Indus tend to have negative benefits (TaBlé). For the EDB principle to build
consistencyvith Article 6.6,this paper recommendsat projects should be assessed

specifically and that a precautionary principkadopted for largescale projects.
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Table 3.7: Examples of benefit and cost (negative net benefissles pertaining to
article 6. 1 (f).conservation, protection, development and economy of fube evater
resources of the watercourse and the costs of measures taken to that effect.

Basin
Case
Study Examples

- Positive net benefits:Terracing in highlands of Eritrea seem to be have positive net ben;
in improving soil water availaliiy, forestation programs and grouvater recharge. And the
NBI plans to implement efficient water use for agriculture and Nile Transboundary

Nile Environment Action under its Shared Vision Progi@Bl 2009c)

- Fears of negéive net benefits: The building of the Merowe dam has some anticipated
negative consequences, such as @fsnore than 30% of its capacity over the next 50 year
overflow and erosion, prodtion of anoxic conditiondy algae andlack of researclon aquatic
biodiversity(Teodoru, Wiest, and Wehrli 2006)

- Positive net benefits Israel hasmplementedrery efficient water development; for examplg
the country uses drip irrigation to precisely control irrigation water. Jdadlamved suit and

at present moment, 55% @drdaniarfarmlands use driprigation systerm{Postel 2006)

- Fears of negative net benefitswater management problemn the Palestinian side. Wate
withdrawal rate is greater than replenishments in the GazgRuagtel 2006)In the Lower
Jordan River Basin, demand for water esgdcfrom urban areas exceeds supfgnot,
Molle, and Courcier 2008nd(Loehman and Becker 2008)ost of the water from the river
systems is used by humans, and in most streams the remaining water is pollutedeQ@iily ¢
the rivers flowing west is slightly or not pollutégoll et al. 2007)

- Positive net benefits:Four riparian countries (Cambodia, Laos, Thailand and Vietnam) ir
basin have signed the Agreement on the Cooperation for the Shiddevelopment of the
Mekong River Basin specifically mentioning in Chapters I, Il and IV conservation couple
with sustainable developmefMekong River Commission April 1995)

Jordan

Mekong
- Fears of neqgative net beegfits: The MCS communicated concerns that some dams such
the Don Sahong hydropower to sustainable develop(Bént 11 April 2008) An estimated
0.5 to 1 millionpeople are at risk of arsenic poisoning related to groundwater in the Meko
Delta(Berg et al. 2007)

- Positive net benefitsthere have been effective conservation mettaodisan increase in
Indus Dolphin population@raulik 2006)

A study inPakistan by the World Wildlife Fund (WWIRcribedhe initialdolphin poplation
decline to many factorincluding barrages and irrigation diversion which are used/é&er
development.

Indus

- Fears of negative net benefitsburing the 1970s, the Indus Basin, very little (about 10%)
the costs used to build large and medium slarere recovere(Postel 1999)

- Positive net benefitsintegrated management system being implemented in the Danube
by the stakeholders, is onéthe most successful especially in water quality monitofidglf
2001)

Danube
- Fears of neqgative net benefitsSome researchers haveewbtack of funding for
conservation efforts and suspiciohpwoviding funding for former socialist countries as an
impediment forfuture sharing(Phillips et al. 2006)

- Positive net benefitsin the Columbia River Basin, theuckingof juvenile Chinook salmon
from thehighestto the lowest dashas considerably slowed theate of decline. Without that
specific aid, the salmon would probably have disappeared from the SnakéLRjoer,
Rendfélt, and Nilsson 2009)

Columbia

- Fears of negative net benefitshow the building of the Dalles dam resulted in the relocati
of Native Americans and the negative implicationsvidd salmon runs at Cdb Falls(Barber
2005)
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3.6.7 Article 6.1 (g): the availability of alternatives, of comparable value, to a
particular planned or existing use

An equitable sharing of river benefits stratstppuldconsider alternates of
comparable value to existing and planned uses from within the basin or outside the
geographic sphemaf thebasin. Here théermwithin the basins usedo imply water
resource benefits found within the boundafyhe basironly, while the ternoutside

of basinis used aso describe benefits thate outside the spatial scale (such as the
Red Sea resource for the Nileough desalinizatigrand resourcesther than water
found irsideand ousideof the boundaryf the basir(such as oil found whin the
basin or out ofthe spatial boundargf thebasin). In both spheres, the best metfuod
shaing the benefits is to consider as many factors as possible and suggest a strategy
that has the best net benefit. Regardingthiéhin the basin scafgthe various uses
will have to compete against each other (see TaBléor examples). Then ¢huses
with higher net benefitsanbe chosen for implementation purposes. For out of the
basin sphere, comparable values to major coneeonsd just be seen ather
opportunities to exploit as resources rather theallao halt existing or planned uses
within the basin boundarfgee Table&.8 below). This is because most of these
alternatives exist outside the basin and thus do not overlap with existingoegla
uses. For example, using solar energy to obtain power might be an alternative to
planneddam building to derive hydropoweas in the Mekong countries. Howevar,
switch to solar energyould still leave the MekonRiver resourceopen for
exploitatian, sincesolar energy might be seenwatikely to meet all the energy needs
of the growing populatioras well agzheassociated inefase ircultural and economic
needs

Important step$or thesuccess of thEDB principlethatbuild consistencyvith
Article 6.1 (g)) are: 1) constant assessnodihe various benefifsesuling in the
implementation of the highest net bene?itconceptualizatioof the basin without
political boundaries firsin order tochose the best net benefits resgtore

consderingpolitical boundarie¢Delli Priscoli and Wolf 2009)and3) the
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consideration obut-of-basinresourcesn order toincrease the number of facsor
broughtto the table, thereby increasing the contribution of stakeholegpscially
thosewith few negotiation factorgf only within basinresources are considejed
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Table 3.8: Examples of benefittering scenarios grtaining to article 6.1(g}he

availability of alternatives, of comparable value, to a particular planned or existing

use.
Basin
Case Examples
Study Within the Basin Sphere Outside the Basin Sphere
- Irrigation in upstream areas versus - Desalinization of water from the
downstream would help decrease evapo| Red ®a.
transpiration rates and increase water fol
irrigation (Whittington, Wu, and Sadoff | - develop other water resources suc
2005) as the Awash in Ethiopia together
Nile (Nile countries) and share the costs
- Developing hydropower upstream (best and benefits.
use of topography) versus irrigation
downstream (to prevent - Improve productivity in rainfed
evapdranspirationYWhittington, Wu, and | settings(Molden 2007)
Sadoff 2005)
- Compromise between irrigation in Israe| - Enhance existing dalinization of
and Jordan versus industruse. As Red Sea and Mediterranean as
industrial use is nogonsumptive, that replacement for that from the Jordat
Jordan might create more water for physiologica
needs for the growing population as seel
Article 6.3. On the other hand, irrigation i
associated with food security and export
benefits.
- A compromise between irrigation in the| - Develop rain water harvesting as
delta versus hydropower development | alternative source for benefit sharing
(which might affect irrigation water
Mekong quantity in the short term v_ersus.quality - Use of biofuel as source of energy
and othe factors) for benefit sharing. rather than hydropowend share the
benefits.
- Ecotourism versus irrigation (these two
might or might not be overlapping issues
- Irrigation in the Indus versus - Usesolar power in the deserts of
conservatin measures for the survival of| India or Pakistan and share the
Indus theln(_jus river _doIphin. The intgngible benefits
benefitsof survival of the dolphin could be
shared by India and Pakistan as legacy
values
- Industry versus irrigation uses - Increase the biodiversity of other
areas outside the basin (example
Danube | - Use of water as waste disposal versus | northern Germany) and use the
enhancing biodiversity of the basin. Danube as cooperative framework
for other basins
- Preservation and rehabilitation of Salmq - The use of wave energy as an
Columbia habitats versus irrigation needs for farmg energy source versus the hydropow,
generated frondams in the
Columbia.
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3.6.8 Summary and main concerns in the six basin studies
All the factors discussed in Articles 6.1 (e) to (g) should be assessed tpgéther

consideation of themain concerns faced by basiisorder to formulate a better
implementation scenario. The UM)97 @nvention clearly states in Article 6.3 that in
assessing benefsharing project proposals, all relevant factors are to be considered
together and a conclusion reached onstheationas a whole. Below are fourteen
points that put the discussed Articles 6.1 (e) to (g) together. All of these fourteen
points are centered on point ten, focuspacificpotentialnetbenefits. Figure.2

below shows this centraligf issues Table3.9 also summarizes representative set
the general main concerns faced by the basins. Although theseree are addressed
by various stakeholders (national, local and international), the institutions that deal
mainly with transboundamversare RBOs. One of the main challenges faced by the
RBOs is how to implement water projetisit considetheissues addressed by the
UN Convention, the EDB principle and the main concerns or pressures felt by
stakeholders itransboundary basins. In the next sectwa will suggessome

processethatcontribute to implementing benefit sharing proposals.

1. Utilize the basin in such a way 8. Create institutions, especially
that it makes the best use of the RBOs.
natural character of the basin are 9. Assess impacts at different spati

2. Prioritize the economisectors and temporal scales.
that contribute the most to the 10. Focus on specific potential net
national GDP. benefit sharing and not on the

3. Address specific concerns of redistribution of eisting benefits.
basins; such local rights and 11.Consider all possible
biodiversity protection. factors/resources that can be

4. Be proactive; anticipate future shared: water, newater, within
challenges such as population basin and oubf-basin resources.
growth rate needs. 12.Provide for extreme conditions,

5. Protect vulnerable job sectors or such as drought and flooding.
find ways to enhance or create 13.Use the precautionary principle,
jobs in other sectors. especially regarding lge benefit

6. Increase information sharing sharing projects, such as big
among riparians. dams.

7. Have conflict resolution 14. Availability of funding to create
mechanisms available. RBOs, support research and

implement projects.
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Table 3.9: Main concerns per basin and the 1997 Utk 6 convention.
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Article Main concerns in the basin to be considered for EDB framework
6 Nile Jordan Mekong Indus Danube Columbia
-Dry areas in | All riparians - Deltas for rice -Irrigation need Priority for the Flood control
the north have similar dry | production for dry areas ecological and salmon
dependent on | climate patterns| - fishery ecology | - Increase in (water quality) ecology
6.1 (a) | river as sole domestic water significance of
resource needs irurban the basin as the
-Declinein ares kidney of
water quality Europe.
- Irrigation - Irrigation -Fishery - Irrigation - Social legacy | -Indigenous
needs to - Domestic - Biodiversity - Hydropower - Navigation rights
increase food | - Industrial - Deltarice - Hydropower - Social
6.1 (b) production farming legacy related
- Industrial to ecology
- Indigenous - Total - Local population | - Urban versus - Population - Nexus
rights population rights (creation of | rural needs within the EU between the
(creation of focus rather Mekong Civil and nor EU needs of
civil societies) | than local Societies (MCS)) areas. farmers,
6.1(c) -_Pabstinian - total population - Population indigenous
’ rights focus rather than includes vestern | rights and
local by and forner politically
governments socialist EU powerful
members urban
dwellers
-Alleviate -Alleviate - MCS effectives | -Alleviate -EU laws - Decrease
geopolitical geopolitical to protect local geopolitical - Alleviate intra-national
mistrust. mistrust. rights mistrust. geopolitical negative
-Willingness -Groundwater -Balance between| -Willingness to mistrust between| effect,
to share data | and surface needs of share data and western and increase
and enforce water data to Upstream versus | enforce regulation| former socialist | indigenous,
6.1 (d) | regulation decrease Downstream through the World| EU members provincial
through the mistrust of nations and Bank. (BC) rights.
NBI secret water provinces
withdrawals -Decrease
negative effects
on fishery
resoure
-Maintaining -Maintaining -Study needed to | -Potential dam -Water quality -Maintain
irrigation irrigation assess negative | benefits versus monitoring of farmer food
benefits for benefits for and positive agricultural needs| the basin production
downstream downstream implication on for drier southern | -Hydropower capacity
6.1 (e) | countries countries planned dams portion of the generation -Revive
-Potential -Maintaining basin salmon
sharing on and creation of population
hydropower jobs for
benefits Palestinians
- Build small -Conserve water| -Policy balance -Enforcement of | -Alleviate -Revive
dams amount needed between | water quality geopolitical salmon
-Terra@ -Share water hydropower, delta| -Maintain mistrust in population
6.1 (f) hillsides conservation farmers and biodiversity allocating funds | -Maintain
’ -Improve technology and | fishery ecology
water quality | management -Maintain -Maintain
biodiversity irrigation
benefits
-Alternative -Alternative -Planned -Alternative plans | -Planned dam -Planned dam
plans such as | plans for basin | hydropower such as small maintenance and removal and
small dams wide water versus ecotourism| dams versus water quality salmon
versus phnned | amount -Cultural and planned big das | monitoring ecology
6.1 (g) | bigdams conservation social values -Cultural and versus plans to | restoration
-Cultural and | versus social values remove dams versus
social values | desalinization and increase irrigation and
plans ecological/social | salmon
values barging plans
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3.7 Planning, organizing, directing and regulating equitable benefit sharing
projects

The implementation process of benstiaring scenarios in transboundary basimas is
challengdaced by RBOs, researcheasd other interested partjesich as

international orgnizations. Many schools of management suggestnitial

assessment stepsitoplementing policy or projectsncludingidentifying the

objectives angberformingbenefit and cost analysis of objectives. After these two
stepsare achieved, the typical magement model wouliethvolve planning, or@nizing
resources, executingitectingor leading), and regulation (controlling evaluatior)
stageqGriffin and Moorhead 2010)n this section, these same methods were
implementedusing four phases in order helpRBOs implement benefigharing
scenarios i&d build consistency with the 1997 UMd@rention (Figure.3). Phase one
identifies benefits to be shat. Phase two uses benefit and cost analysis to discard
benefitsthat cannot be shared dadthat have net costs order tocreatenet positive
benefits that can be shared. Phase three involves stakeholders to address equity in
distributing the cost anblenefits. Phase four assesses the implementation of specific
stakeholdeagreed projects with the last stage, evaluatieading back again to Phase

oneto reassess the benedliaring process.
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Figure 3.3: Implementation phases of the equitable distribution principle
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3.7.1 Phase:lidentify benefits

Identification of benefits is a critical initial factor needed in the process of equitably
distributing shared river resouscelhese benefitsan includdangible benefits,
intangible benefitsandbenefits from owdideof the geographic areaf thebasin.

Most of thepast and curreriienefitsharingmodelsconcentrate on three tangible
aspects: hydropowégfor example, in th€olumbia River Treafy flood control(for
examplein the Ganges between Nepal and &rahdthe Columbia) and most

recently irrigation (for examplan the Senegal RivaBasin)(Delli Priscoli and Wolf
2009) Aside from these three tangible benefits, there are many tangible and
intangible benefits that deserve considerafkigure3.3). Othemotentialtangible
benefitsinclude monetary benefits from bascetourism, industrial uses, and
fishery. Intangible benefits from river basins include cooperation, geopolitical peace,
biodiversity, and social legacgmong others. Another crucictor rarely

mentionedn academic research agransboundary benefsharing is the exclusion of
out-of-basin water resources andn-water related benefits such@i§ education

and security return§ome stakeholder countries in shared river basins do not have
manytangiblefactors to contributéo the basket of bend$i. In addition, some
stakeholders might need some other resources moré¢hitseterived from water.

For example, Ethiopia might forgo utilizing the Nile watethié same benefitould

be reapedrom other riverssuch as the Awash. In the Mekong, Viein might

accept hydropower from upstream developnmemompensate for anticipated losses
of irrigation and fishery benefits in tldmwnstreandelta. Some exampled out-of-
basin resources are addressed in Taldl€Article 6.1 (g)). The identificatioof the
benefits (tangible, intangible and enftbasin resources) will give way to the next

stepof assessing which benefits can be shaféds isassessed in Phase Il below.
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3.7.2 Phase Il benefitcost analysis

Three of the foremost challenges fagbenefitsharing processes arp tools for

pilot studies talistinguishthe benefits that can be shared from thtbs¢cannof 2)
valuation methods, especially for intangible bengéitel 3) assessent ofnet

benefit or costs. Tools for pilot studieentifying whichbenefits can ashcannot be
shared are lacking. Pilot studies are usk&dausehey eliminatdaterresearch
costs. Some quick considerations for pilot studies include space (extent or distance),
available technology, and geopoliticaksirity. Someootentialbenefis wouldnot be
economically efficiento sharedue to the large distance separating (spaces)
stakeholders. For example, sharing hydropower benefits between DRC and Egypt in
the Nile would result in the implementation of huigiastructure costs (roads,
utility poles etc). Moreover, some of the regions thauld be traveled by the
necessarydropower energy lineare fraught witthigh geopolitical tensions. The
unavailability ofan economicalechnology to store hydropowir batteries is
another impedimerib the implementation of hydropower benefit sharing between
DRC and Egypt. Second, valuation methods regarding beasditsot standardized
amongall the stakeholders. This is especidtlyeregarding intangible bengdj such
as social legacy, biodiversjtgndthe cultural value of water. Stakeholders value
these benefits differently. In addition, the valuation of intandileleefitsis often

met with resistace, whichhampes the implementation process. Third, orace
benefitcost analysis is done, the challefgeomes addressimlistribuion of the

net benefitsas well as costs in the implemetia of potential projects. The costs
should not be born most heavily by tihest vulnerable stakeholdetsually human
populatiors living in the basin areas well as thflora and faunan the area
Questions arise as to how, whamen and by whonthese assessments should be

made. The next section, Phadedddressethese questions.
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3.7.3 Phase lll stakeholder nvolvement
Stakeholder involvement is a necessary and critical process in the implementation of

the EDB principle. In Rase ] the net benefits to be shared discussedThe next

phase is to decide how to distribute these bendédisilly, local, natioal and

international stakeholders should participate in the decision process. The distribution
of the cost needed to implement the project and the net benefits should be discussed
among the stakeholders involved. At least three scenarios are posssble. Fir
stakeholders, found at either of the scales, might conteetoonclusiorthat the net
benefits methods are flawed or roistributable. Thus, the process goes back to
Phase Il again (see the arrows in Figa@) for reassessment. The second scenario
that stakeholders might agree regarding the distribution of costs and benefits. The
process thus enters the project management prodeiss is explained in Phase IV
below. The third scenario might occur if at the management phase (phase four), it
wasdecided that more inputs are needed from the stakeholders. Thus, the decision

reverts back to Phase three.

3.7.4 Phase IVmanagement
Project management involves four stages: planning, organizing, exeeurthg

evaluation. The planning stage includes tharification of the objectives of the
benefitsharingproject. The planning phase outlines the strategy to attain the
objectivesover the course of given time (attaining the net benefit distribution as
outlined by Phases | and ,liyhile following theguidelines as outlined by the 1997

UN Convention and the benefitharing principles (Figur.2). The next step is to
organize the resources needed to achieve the objective. These resourcesbutclude
arenot limitedto, staff, equipment, office spacand the establishment of
communication channels with involved stakeholders. The third step is to execute or
direct and control operations. The last stage is the evaluation or regulation stage.
This processolds the management personnel accountébiehetheror not the

1997 UN nvention and EDB principle are obsenasd upheldThe evaluation

stage might uncover problen®¥oblems uncovered during the evaluation stage need
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to be fixed ideallyat the management leyaind if that is not possiblat the

stakeholdephase.

3.8 Discussionand limitations

This chapter assessed the alignment of the EDB principle with the 1997 UN
Convention, and suggested phases that enhance implementation likelihoods. The
following subsections discuss whether the EDB @pile meets development goals

of thestakeholders, sustainable management strategies, poverty alleviation, and

conflict resolution objectives.

3.8.1 Recommendations
In this chapter fourteen recommendations are presented that focus on specific

potential ret benefits concept in order to make the EDB principle consistent with the
1997 UN Convention and also to enhance its implementation possibilities. This
section discusses the connection of these fourteen points to meeting the four
dissertation objective®f the Nile region: 1) basin development aspirations, 2)
poverty alleviation, 3) sustainable management of basin resources and 4) conflict

resolution.

Development aspirations and poverty alleviation objectives are met through the
utilization of the natudecharacter of the geographic area (point one from section
3.6.8), the prioritization of economic sectors (point two), increase in information
sharing (point six), focus on specific potential net benefit (point ten), consideration

of all possible factorgpint eleven), and the availability of funding (point fourteen)
statements. The first suggested point is that stakeholders sharing a river basin utilize
the natural character of the geographic area. For example, if the location of a basin
area is very ruged, then the best utilization of the natural character of the area might

be for hydropower generation or for tourism. Another argument for the utilization of
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the natural character of the area is that it reduces costs, thereby increasing the basket
of beneits to be shared, in order to meet development aspirations, such as building

schools and attracting investments.

Second, benefisharing strategies that are geared (prioritized) towards economic
sectors that contribute the most to the GDP of the sthtae stakeholders are likely
to meet development goals, at least in the short term. For example, regarding the
Nile, the main economic contributor of Ethiopia is the agricultural sector, at 44
percent of the GDRCIA 2009) thus, a Nile benefisharing scenario focusing on
water availability for irrigation either directly from the Nile or through other

conservation methods is likely to alleviate the povbding felt by its inhabitants.

Third, the increase in information sharing regarding shared basins is more likely to
spill over to other resources besides the basin, thereby increasing the basket of
benefits and creating the integration of economies gir@nhanced trade. Fourth,

the consideration of all factors besides those specific to the basin, leaves room for
more negotiation, such as geopolitical peace, thus creating cooperation, a necessary
cornerstone in the achievement of development goals, Eigtinclusion of other
resources besides those derived from the basin, results in increasing the pie or basket
of benefits that promote development, as well as alleviate poverty pressures. Last,
the availability of funding is critical in the implementatiof the EDB principle.

Funds are necessary in paying for actual projects and also in providing critical
resources for research and maintenance of institutions that promote the benefit
sharing principle. For example, the World Bank is a major donor éomiintenance

of the Nile Basin Initiative, a river basin organization that is researching how to

implement projects based on the EDB principle.

The objective of managing basin resources sustainably is met especially through
addressing local rights anéiiversity concerns (point three), the need to be

proactive (point four), the protection of vulnerable job sectors (point five), the
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assessment of impacts at different spatial and temporal scales (point nine), the
provision for extreme conditions (pointelve), and the use of the precautionary
principle (point thirteen) statements. First, the consideration of biodiversity and local
rights ensures sustainability (that measures are being taken to ensure inequitable
costs are not borne by vulnerable groupgcond, implemented projects that cause
significant job losses to vulnerable sectors are also unsustainable. For example, in
the Nile Basin, a benefgharing project that allocates most of the basin water to
Ethiopia to maximize net benefits to be shasgith Egypt might cause harm to the

32 percent of the labor for¢€IA 2009)that composes the agricultural sector in

Egypt. A high degree of trust by Egygrd a strong commitment by Ethiopia to

share the benefits would be needed to resolve such a situation. Third, both negative
and positive effects of projects at differing spatial scales (local, national, and
international) as well as temporal (short temmd éong term) should be taken into
consideration. Fourth, a project implemented based on the EDB principle, that
benefits stakeholders found at a particular geographic scale, but causes significant
harm to stakeholders found at other geographic scalé sistainable. Similarly, a
project that causes no significant harm in the short term, but causes significant harm
in the longer term, or vice versa, is not sustainable. Fifth, cooperative agreements,
including those based on the EDB principle, shoulccgatie measures that need to

be taken for extreme conditions such as drought and flooding. For example, the
recent flooding of the Kosi River (a tributary of the Ganges basin) strained the
relationship between India and Nepal and caused significant damtgepopulace
inhabiting the area. The lesson is that stakeholders need to anticipate, plan, and
devise new methods for sharing net benefits or net costs during these extreme
situations. Sixth, as much as possible before implementing projects, presaution
should be taken to ensure that measures being taken cause no significant harm to
stakeholders. This could be achieved through research, stakeholder participation, and
devising strategies to ensure that implemented projects have the possibility to be

corrected.
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Conflict resolution objectives are especially met through the protection of vulnerable
job sectors (point five), increase in information sharing (point six), creation of
institutions (point eight), the availability of funding (point fourteen), towdis on

specific potential net benefit (point ten) statements. First, in negotiations involving
sovereign states, conflict might arise if vulnerable job sectors in the states are
detrimentally affected. Thus, EDB suggested projects should not caugeaigni

harm to sectors that are critically important to stakeholder nations. Second, an
increase in information leads to a decrease in misunderstandings, as well as to
reaching commonalities that maximize benefits. For example, in the Nile Basin,
without increased communication between the Ugandan and Egyptian governments,
the construction of Bujagali hydropower dam in Uganda would not have been
possible. Egypt acquiesced to the project because water withdrawals by the dam do
not reduce water flow towardgyipt (Luwa 2007) Third, institutions, especially

RBOs, serve as platforms in the promotion of cooperation, information sharing, and
joint management of common resources. For example, the 1JC has been instrumental
in the promotion of cooperation between Canada and the United States regarding the
Columbia Basin. Fourth, the availability of funding is critical in supporting

institutions, such as the IJC and NBI, as well as securing payments for experts that
pursue conftit resolutions. For example, due to funding by the World Bank, the NBI
has been able to consider the implementation of benefit sharing potentials, increase
information sharing among stakeholders, and promote cooperation among the Nile
countries. Finally, #ocus on specific potential projects is recommended in order to
decrease complexity. A focus on bringing consensus by considering various arrays of
benefits under one umbrella is very complex, requires high financial as well as
institutional investmentgnd is more likely to result in nemplementation of

projects as agreements are difficult to reach. By focusing on net bamafihg

projects, especially small ones, stakeholders or representatives of sovereign nations
can potentially find solutions twonflicting conditions and overcome hurdles to

maximization of net returns that enhance the basket of benefits for sharing.
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The findings of this chapter center on specific potential projects as they meet both
the above stated four general goals, as agthe specific objectives (aligning the

EDB with the 1997 Convention and enhancing the likelihood of implementation for
those projects that are based on it) of this chapter. In additiorsusbainable or
detrimental effects associated with specificjgets are relatively easier to identify

and overcome. The contribution towards development and poverty alleviation is also
easier to identify as the resources required to achieve such an objective are relatively
less time consuming relative to large ovehamg projects and strategies that include
much more numerous factors. Similarly, the focus on potential benefits rather than
re-distribution of existing benefits opens new avenues of resource exploration rather
than taking away already allocated resoufo@® some stakeholders and giving to
others. For example, in the Nile Basin, a redistribution of the benefits from water
(mostly concentrated between Egypt and Sudan) is likely to be opposed by Egypt
and Sudan. However, a potential benefit, such as tegragstems in upstream

countries such as Ethiopia, would help in recharging groundwater in Ethiopia, but
also would decrease sedimentation, thereby aiding in increasing the lifespan of

specific dams in downstream geographic locations.

The EDB principlenas been criticized as difficult to implement by some researchers
(Turton 2008; Merrey 2009)ecausét requires a high degree of trust, complex
institutional arrangements, and a more integrated economies. The specific nature of
the projects resolves these three requirements; specific projects, especially small
scale ones, do not necessarily requiregrgeed economies or complex institutional
inputs. If these specific projects are found to cause significant harm to fellow
stakeholders, they could be potentially corrected, therefore not requiring high trust
levels. The EDB principle as a new emergem@gle in transboundary studies has
high potential for creating better off scenarios for stakeholders sharing basins,
relative to present conditions, through the maximization of benefits, its capability
regarding consistency with existing rules (espectaidy1997 Convention), and

implementation possibilities.
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3.8.1 Limitations
This chapterhas uncertainties in regard to buildicgnsistencyetween thé&DB

principle and the 1997 UNdDvention as well as the implementation phasese
source of uncertaiy is that thefollowing factorswere not considered) the effects

of direct and indirect benefits of water, 2) ambiguity regarding the defiration
equity, 3) the effect of factoher tharwater in creating cooperation among
stakeholders, 4) grounder, 5) the assumption that stakeholders would be willing

to share potential benefisnd6) specific projects and valuation tools.

First, the benefits derived from water could directly benefit populations living

outside the basjras in the case of Hyopower productioras wellashavng indirect
benefits through interrelated economies. For example, hydropower generated from a
basin could benefit an industry that uses the energy. Another examadenefi-

sharing scenariof monetary compensationsade to farmers living ia basin,which
negatively affectpopulations living outside the basin who were dependent on these

farmers for food and other resources.

Secondly, it is inherently assumed in thikapterthat equity in the distribution of
share@ benefits is achieved as long as net benefits outweigh costs and that the net
benefit distribution is agreatponby the stakeholders involved (Phases Il and III).

In real basin resource implementation, this ideal situatiaypnot exist due to many
factas. In some cases, politically powerful stakeholders wield more power than
others forcing their priorities regarding water projects. For example, Native
American populations did not have much sathe Columbia River Treaty
negotiations; as a result, thbore most of theultural and legacgosts.

Thirdly, it is assumed in thishapterthat as long as the net benefit and cost
distribution is agreedpon stakeholders wouldlsoagree in the implementation of
projects. However, this might not be thegas other factorsan affect the process

For example, in &lile Basin benef#sharingproject scenario between Eritrea and
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Ethiopia, the geopolitical and border conflicts wobédprioritized hampering the

implementation obenefitsharingprojects.

Fourth, groundwatguresentsanother uncertainty in regards to its relationship with
surface water, stakeholder participation, and its potential to be included as a benefits
sharing factor. The utilization of surface riweatermight affect water qualitgnd

guantity of groundwateaind vice versaSoil and water conservation methods trel
construction of subsurface dams have been instrumental in enhancing replenishment
of groundwater. On the other hand, diversion of surface rivers for benefit sharing
prgects might have the opposite effect. Groundwater boundameegynamic once

the resource is developed amgyht include omaffectother local, nationabnd

international stakeholders addition to those already discussédr example, if
conclusive eience is foundhat connectslile surface flow with the Nubian aquifer

system, Libya might get included in the Nile Basin Initiative.

Fifth, there is an inherent assumption in thapterthat stakeholderarewilling to
share potential benefits. Thisight not be true in some scenariosohrescenario,

when thepolitically powerful riparian A is located upstream and does not have any
incentive to receive benefits from downstream riparian B (which is poor, politically
weak, and has no benefit factorcntribute), riparian A might decide not share

potential benefits.

Lasty, thischapterdoes not assess specific water projects and valuation tools. Each
potential project willikely have its own unique type of benefits and costs and
magnitudes. The l&of specificity results in thanavailability of an essential

ingredientin makingconcrete decisions.

The six uncertaintiediscussed abowsere not addressed in tlibapterfor several
reasons. First, the inclusion of all direct and indibeztefits as well as the

consideration of all decisionwould be very complex and costly. Second, finding
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methods to decrease the ambiguity regarding the definition of equity generally
results in more ambiguity. Methods such as standardization of equity vadodacd
problems as these values change rapidly over time as well as Bpiagesimilar to

equity issues, factoither tharwater (such as geopolitical relations) tbii¢ct the
implementation of benetfgharing projects change rapidly over time. &ample,
geopolitical relations between Eritrea and Sudan (both Nile ripatiang)
fluctuatedbetween cooperation and tension several times. Fourth, the study of
groundwater, especially at the international scale, is very complex and Gbstly.
contamimt i on of groundwater and transfer of
into LebanonJurdi 2002)s a concern that can affect the benefit sharing framework,
especially regarding water quality. Due to the relatiom between groundwater and
surface water, over withdrawal of groundwater can detrimentally affect surface water
(Jarvis 2006)thus affecting benefgharing potential-ifth, the assumption that
stakeholders are likely to share potdrtienefits is based on the fact that

international rules, such as human rightss, UN Security Council conventions

and the increasing democratization of political systems around the averttbre
amenable to the implementation of the EDB principlet,lthss chapterdid not

consider specific projects order to assess actual bensfiaring process This is

mainly due to two issuemcluding the intention of the UN 1996vention and

thus the EDB principle to create cooperation or shared visatherrthan actual

implementationandthe difficulty of estimatingpotential project costs and benefits
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3.9 Conclusion

Although the 1997 United Nations Convention on the Law of the-Nawvigational
Uses of International Watercourses is not géfied, it is the most influential legal
rule that exists regarding cooperation in shared or transboundary Tikiers.
objective of thischaptemwas to make the EDB principle more amenable to
implementation by blding consistency with the 1997 UNo@venton and
suggesting broaphases to aid in benefharing project managemeithechapter
argues that by focusing @pecificpotential benefits (rather than redistributing
existing benefits), the following points are needed to leoitisistency with the
convention 1) utilization ofthe natural character of the basin a@gprioritization
of economic sectors that contribute the most to the Nationalt GD#Ilingness to
addresspecific concerns of basinsuchaslocal rights and biodiversity protectip
4) a proactive approach thamticipate future challenges such as population growth
rate needsb) protecion of vulnerable job sectors or enlt@mentor creaion of jobs
in other sectors) increasd information sharing among riparigng existenceof
conflict resolution mechanism8) creaton of institutions, especially RBQ9)
assesgent ofimpact at different spatial and temporal scal€y consideation ofall
factors that can be shared: water,mater, within basin andut-of-basinresourcs;
11) proveionsfor extreme conditionsuch as drought and floodintR) useof the
precautionary principleespecially regarding large benedtaring projectssuch as
big damsand13) availability of funding to create RBOs, support research and
implement projects. Thehapteralso suggests a broad flow chart that includes four
phases of implementation processes: 1) identification of benefits, 2) bevstfit
analysis, 3) stakeholder involvemgand 4) managing agreed benstiaring

projects.



116

4 FROM WATER ALLOCATIO N AND COST SHARING TO BENEFIT
SHARING PRINCIPLE: IMPLICATI ONS TO THE NILE BASIN

Biniam lyob, Itay FischhendleandMark Giordano

Thepreviouschapterassesses the alignment of the equitable distribution «
benefits to 1997 UN Convention. This chapter assesses whether the Nile
has the right conditions to jprement projects based on the equitable
distribution of benefits principle
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4.1 Abstract

Countries sharing the Nile Basin resourceargeavoring to implement the principle

of benefit sharing. The principle advocates the sharing of the benefits derived from
transboundary rivers, rather than from water quantity. The general objectives of this
chapter were to address the promises andgntlas proposed by the principle in
relation to returns and implementation possibilities. The specific objectives of this
chapter were to assess the reasons behind the push towards the principle, derive
lessons from three basin case studies (Columbia, &rd Ganges) to identify

conditions required for successful implementation of the principle, assess whether
the Nile has the right conditions, and recommend suggestions for its implementation.
This chapter suggests that although the principle is ambsgitsypotential benefits

are high, and that its implementation, although complex, is still viable atgirbal

levels. Current and expected population and economic growth pressures were not
accommodated through water allocation or -sb&tring methodsyhich paved the

way for the way for the principle of benefit sharing to be proposed as a new solution.
Challenges and successes faced by the three basin case studies yielded six conditions
to be assessed in order to determine whether the conditionstar®rithe Nile

Basin countries to implement benedltaring principles. These six conditions include
the existence of cooperation, agreements, or treaties that are acceptable to and
ratified by all parties, a high level of integrated economies, the hilayaf

funding to implement largscale projects, the level of geopolitical peace, and
sustainable management strategies. With the exception of a high level of economic

integration, the Nile countries partially fulfill the other five conditions.

Key Words: Benefit Sharing, Equitable Distribution of Benefits, Nile,

Transboundary Rivers
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4.2 Introduction

Transboundary river basins share tributaries or watersheds between and/or among
sovereign nations and decentralized political entiied encompadscal, regional

and international activities related to the use of limited water resoleesloping
nations, especially, find themselves embroiled in tntmunal and stateociety
conflicts over the use of precious and finite resources due toogevent policies
intended to meet the growing demands of agrarian and urbanHneaonditions

most conducive toutually beneficial coexistence between rural and urban
constituencies are, at times, complicated by rmational agreements seekitoy
promotecooperation among or between countries sharing transboundary rivers. This
chapter focusedn an examination of the implications of thenefit sharing

principle in one of the oldest regioms the world,where equitable utilization of a
shared resouechas long been contested by the disparate nations sharing the many
tributaries and watersheds of the Nile.

Costsharing and allocation theories have recently been overtaken pretra@ence
of policies centered odbenefit sharingResearchers and pojiecnakers appear to
have found a common groundtire consensus that benefit sharing regarding
transboundary basins points to a viable basis for the implementation of water
projects, which, in turn, are expected to fulfill national aspirationthe
devebpment ad equitable utilization of this finite sourc8everal experts in the
field, including Claudia Sadoff2002) David Grey(2002) Ariel Dinar (2007) and
Aaron T. Wolf (2009have suggested thénefitsharingpolicies would achieve
relatively beter resultghan water quantity distributian transboundary river
negotiations antheimplementation of water projects. River basin organizations
(RBOs) encouraged by international organizations and researenensondering
the implementation ahebenefitsharing principle. The Nile Basin Initiative (NBI),
an RBO establisheid 1999 by countries sharing the extended river basin, is actively

engaged in a muklmational agendaringing togethethe countries ofthe North,
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East, Centraland Horn of Arica regionsin dialogue thatseek to establish
consensus on the modalities of the principlbariefit sharingAlthough the
theoretical premises point to a cautious optimigrare are numerous impediments
to the implementation of actual policieskbwEhefit sharing This chapter identified the
following factorsasstandng in the way ofthe effective implementation of policies

based on the conceptloénefit sharing:

9 Absence of clear and accepted definitiontheffollowing termsbenefit,
sharing equal, and equitable.

i Paucity of extensive literature on the geopolitical factioasled to the
formationof ambiguous language in the shaping of radtiional
agreements, whiglin turn, led to impediment® the initiation of agreed
upon policies of egjtable sharing of transboundary basin resources.

9 Absence of clarity in the identification and assessment of the shared
resources andet benefitghatare subject to equitable distribution based

on agreements.

The general objective of this chapieto fill some of the gaps stated above.
Specifically, thischaptethas the following objectiveggarding the Nile Basin:
1 Assess the factors that promote a transition from water quantity allocation
and cost sharing to benefit sharing
1 Examine lessons from athtransboundary basins regarding the
implementation of benefgharing agreements that can be applied to the
Nile Basin
1 Determine the necessary conditions for the successful implementation of
benefitsharing agreements
1 Assess whether the conditions aghtifor the implementation of benefit
sharing agreements for the Nile Basin

1 Provide recommendations for implementing benefit sharing proposals.
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4.3 Evolution towards benefit sharing

4.3.1 History of water sharing mechanisms

Stakeholders in transbounddrgsins have devised several methodologsesito
achieve cooperation and maximize benefits of their shared river resources. The
include 1) general agreements istgithatno significantharmis to be causety

water development, 2) the allocation of erajuantity and 3) cost sharing of water
projects. A fourth methodhe benefitlsharingconcept, will be discussed in the next

section. All of these methods have advantages and disadvantages.

Nations have been using customary and international lawsnaigbes to reach

cooperative agreements in managing their shared rivers. The most commonly
referencednternational proposal is the 1997 United Nations Convention on the Law

of the NonNavigational Uses of Internatal Watercourses. The 1997 UN

Conventbn addresses two main issues in transboundary basuisdance of
significantharndto stakeholders anilr e a s 0 nexuitable utidzatidn of
resourceg(Salman 2007; Delli Priscoli and Wolf 2009The advantage dhis

general agreements t hat i a&voidance ¢signifieasthatmh es fiat e ment .
The inclusion of this statement means ftify@drians are likely to sign the agreements

and cooperatbecaus@onewantto be seems significantly harminghe other
riparians.Additionally, the UN Conventiomlso allowshe utilizationof resources

becaus ecasorfableiabdlsgufi t abl e utilizationo ter min
is that it is hard to monitawhetherany other agrements are being violated, since

there areno specific parameters that state exactly vihati g n hafnmbis anch t

whatir easonabl e and equitable wutilizationo

A methodwith relatively less ambiguitthan general agreementghe allocation of
water quantity among stakeholders. An exampliigfimethod isseen irthe Indus

River BasinTreaty, signed in 196QAbu-Zeid and Biswas 1992; lyer 200®etween
India and Pakistarlhe eastern rivershe Sutlej, Beasand Ravi, were allocated to
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India and thevestern riversthe Indus, Jhelumand Chenalwere allocatedo
Pakistan(Abu-Zeid and Biswas 1992There ar@advantages and disaahagedo
water quantity allocation. The main advantegghat management costs are loyas
monitoring is relatively easy.he disadvantages inclutlee difficulty of including
new factors thatnay emergesuchasdrought periods, changes in environnant
valuesthe dfectsof climate changand local rightsWater quantity allocation also
leaves very little room for negotiatigressdiscussion is generally centeredwater
guantity.Due to highcosts andow benefits, one of the methods developeais t

sharethe costsof water related projects in the shared rivers.

An alternate method of sharing transboundary river resources invblaesgthe
costs of water projects comparable todélRpectechet benefitsSeveral basins have
negotiatecagreementghat are based on cost sharing. For examyith, the 1988
treaty between Brazil and Bolivia, the two governments agreed to develop
hydropower generatioplantsand share the cost relatito the benefits they obtain
(TFDD 2009b) The advantage aharing costs among ripariaisghat it allows the
implementation of water projects iiipariansthatwould nototherwisebe able to
afford them The main disadvantage of the esktiring conceps thatcostsharing
assessment is a complex prodbsd requiresime and moneyfFurthermore, there
may be additinalcosts to vulnerable stakeholdersd poorer countries that may not
be included or consideresiich adoss ofwildlife habitat Meeting the costs to be
shared may be beyond the capacity of some stakeholdertfieaadanay be
additional costs foenforcement or regulations. These disadvantdge®led to
researclon new ways to manage shared rivers. One oftlggestetiew methods is

the benefitsharingconcept.

4.3.2 The evolution to benefit sharing principle

One of the most promising trends in 8hg transboundary river resources is the

benefitsharingconcept.The concept suggests the sharing of beneéther than
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distributing quantity or costs of water projecttated taransboundary rivers. There
are several factors that precipitated thelation tovard thebenefitsharing concept.
Some of the factors that will be discussed in thigpterinclude: 1)the

disadvantages associatedh implementing treaties based on wajaantity

allocation principles2) information about the type, quagtand influence of costs
that were not being considered in the pakincrease in cooperation and information
sharing among nations sharing riveand 4) the dependence on funding from

benefactors outsidaf theinfluenceof thestakeholder nations.

Shared river treaties or agreements that were implemented, especially those based on
water quantity allocation, have often resulted in nstde rather than incress
benefits. Some of these losses incltleEoss of biodiversity, socigultural
problemsand geopolitical tensions. In the past, water quantity allocations have
focused on very few tdors mainlytheirrigation of cropsandwater forhydropower
benefits, rather thaon multiple benefits, and have ignordige costs to otheaspects

of transloundary river basingEExamples of such costs are abundant in several
transboundary basink the Lesotho Highlands water projestdere three out of

five planned dambave beembuilt, researchers have found negative social impacts
includingtheloss ofarable land, inadequate compensation, earthquakes daused
water accumulatiodue tothe dams, and increased labor for wor(iElt, Braun,

and He 2008)In the Danube River Basiwhich is shared by 18 countries in Europe,
the focuson navigation has led #lack of attention paid twater qualityand

pollution issuegWolf 2001)in the past. Currently, under the EU water framework
directive, the pollution problemyhich is estimated to be 40% at risk @t meeting

the 2015 goalWISE 2009) seems to bim the process of being overcome. The
identification of costs, such as tbest ofpollution in the Danube, has led to the
identification of water quality as an essential berfafitor,along with other new

factors.
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The identification or consideration of nemd numerous benefits that are derived
from transboundargivershas resulted in innovative benedtharing processes.
Among many others, ater quality, hydropower, biodiversitypcioeconomis,

cultural aspects, egourism,andgeopolitical cooperatioare some of the benefits
being considered. Hydropower benefieve been the easiest to implementtlaesy
donot result in overlapping use of water resoardehe use of hydropower by
upstream countries generaliipes notesultin decregsedwater quantiy to

downstream countries. Globalization amincreased focus on international
cooperationalong with research that supports sustainable develophsr also

been instrumental in propelling thenefitsharingconcept. Stakeholders are finding
that by linking their economies, they benefit m@g goods are produced at the most
efficient and effective geographic locations availableaddition, internationand

local governments are requiring projedteluding transboundary river utilization
projeds, to abide by sustainability rusen order to mitigatéhe negative impacts of
globalization. Sustainability, which is generally define@asuring that present
activitiescau® no significantharm to present and future stakeholdexquires the
assesment, both negative and positive, of all factors that cabsidered.
Accounting for allthefactors and benefits, especially those regarding transboundary

river resourcegequires cooperation among the stakeholder countries.

Cooperation or agreem&sramong countries and the relativeeeainformation

sharing hae propelled the implementation processethefbenefitsharingconcept

to higher levels. Worldwide, the intensity of conflict among or between countries
(not insurgencies within nationsa$ been dropping. After World War I, the
formation of the United Nations and the endaigheCold Warhave led taelative
peacen many countriesEuropean nationategrated in the European Unitormed

the EU water framework in 20qQUVISE 2009)egarding water resourceghe

United Sates of Americand Canada agreed to share hydropower and flood control
benefits from the Columbia basin equgMuckleston 2003)Even in potentially

volatile areassuch as the Jordd&iver Basin, thee are abundant examples of and
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opportunities for the concept of benefit sharing. For exampl&é987, Jordan and

Syria signed m agreement to share hggiower benefits from the Unityadn, which

is still in theconstruction phas@-ischhendler 2008 Most of the research regarding

benefit sharing has been proposed using economic models. Delli Priscoli and Wolf,
assessing game theories, suggest that although the economic gains are theoretically
feasible, failures may bieu ndouaedd atnoc efidp callil toicce
the regi awmiianotgadlnsar, benefitsodo consider at
related to wate{Dinar and Wolf 1994a; Delli Priscoli and Wolf 20090 far,

although there are aggments regarding benefit sharing, the only enduring

implemented benefit shariragreementarein the ColumbiaGangesand most

recently, the Senegal basihs.addition to cooperatiomformation has been

flowing at a faster rate than ever befdrarks to the internet and computef$ie

guickenedlow of information is promoting fast communicatiandallowing

members to identify existing problems and thus come up with new ideas. The

increase in information sharing is greatly aided by internatiogalnazations.

The influencewielded byinternational organizations in RBO activities has also been
instrumental in promoting the benesiharing principle. International organizations
such the World Bank, International Water Management Institute (I\\@vif) the

UN, primarily help in fostering information sharing platforms, providing researchers,
and giving financial aid for the formation and maintenance of RB@sninent
researchers associated with international organizations prantio¢ benefitsharirg
principle include Claudia Sadoff, and David Grey, wiogkor the World Bank.

Sadoff and Grey are pioneers of thenefitsharingconcept in transboundary basins.
The World Bank is the major financial donandthe United Nations is also

involved in themanagement processes of the NBI. The World Bank is the guarantor
of the Indus Riveireatybetween India and Pakistabhe support ointernational
organizationsas well as globalization processbkas greatly facilitated the formation

of RBOs and theealizationof their objectives. Several RBOs in different regions of

the world have had experiences in reaching agreements and implentieating



125

benefitsharing principle. The experienoéthesebasinscanserve as a lesson for the
Nile Basin. In the nextextion, experiences from basin case studi¢se Columbia,

Aral, and Gangebasinswill be assessed.

4.4How cost and benefit sharing have been applied in practice.

Analyzingtransboundary benef#tharing experiences from other basins provides
critical knowledgdor managing the Nil®asin. Many researcherscommend the
promises of benefit sharirigr many reasonrominent among these researchers
are Sadoff and Greyadoff and Gregptly summarized the promisesfadows: 1)
better ecosystem magement, which will maintain or improve the riy2) higher
returns from the rivedue to cooperatiobetween basin nation8) decreased costs
due to cooperatiobetween basin nationand 4) creabn of opportunities for
cooperation in other sectamst related to the river, and increagggbpolitical
harmony(Sadoff and Grey 2002Aside from the Nile, other basins witinomising
futures in implementingenefitsharingprinciples include the Aral and Ganges
basins. In the following subsections, we will discuss case studies feo@adllambia
(where implementation of benefit sharing has already occurred)y#heand
Gangedasinsin orderto assess their experienceish benefit sharing, synthesize
the lessons learnethe conditions that led to succesgbs limitationsthey faed,

and evaluate applications of these lessons to the Nile.Basin

4.4.1 ColumbiaRiver Basin
The Columbia River Basin is shared between the United States and Canada. The

Columbia River Treaty (CRT) is frequently cited as a successful example of benefit
sharingof transboundary rivers. The CRT wagified in 1964to ensureshaing of

flood control and hydropower benefits equally between the two countries
(Muckleston 2003)The United States paid advance for thehare of the value of

the Ganadiarbenefits fromestimateds0 yearsvorth of flood control and 30 years
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worth of hydropower(Muckleston 2003)The success of the CRT can be attributed
to several factorsncluding harmonious historical relatiofMucklestan 2003) the
existence of @ermanent RBQarelatively richstage ofeconomic development,
integraton of the stakeholdexconomieslocation of both countriegpstream and
downstream obasingtributariesof each other, and relatively abundant disttiidou

of water in both countries.

Historically, United States and Canduave enjoyegeaceful geopolitical

conditions. This peaceful and cordial relationship has been instrumental in creating
the cooperatiothat led tathe success of the CRMuckleston 2003)Iin addition,

should conflicts arisehe International Joint Commission (IJ@)permanent RBO,

will most likely resolve the disputes. The 1XZeated in 1908909, was able to

resolve about 130 casesostlylocated in the Great Lak region and deal

primarily with water qualityWolf 2001)

Successful and integrated economies termtdate an impetusr the

implementation of théenefitsharing principle. The higher the level of economic
developmentthe higheithe potentialof an institution to be resilient or successful in
addressing pressur@a/olf 2007) Both countrieshat share the Columbia River
Basinaretwo of theeconomically richest in the worl@heaverage Gross Domestic
Production (GDPYf Canadaadjusted for Purchasing Power Parity (PPP) is
$39,300, whilghe United States has a GDP df7ff000(CIA 2009) These cantries
have the capacitynonetarily, technologically and skilvise to resolve problems. In
addition,because both nations arembers of the North American Free Trade
Agreement (NAFTA), formed in 1994, the economies ofrtAtonsarehighly
integrated. The USA and Canaal® primary exporand importpartners to each

other USA exports 77.75% to Canada, while Canada imports 52.4% from the USA
(CIA 2009) Due to the presence of integrated economisefit sharing from the
Columbia and other shared rivers are easily incorporated within the framework of

thar sharedrading parameters.
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Their location andherelatively high abundance ofaterin both countriesre also
animpetus for cooperation. On some of the tributaoiethe basin, both countries

are upstream and downstream of each dtfier2009) Thus, both countries are
hindered from implementing policies unilaterally that micgutise significartharm

to the otheras both have the capability to respond veitjuivalentstrength

Regarding abundance, Canada has renewable freshwater resources equivalent to
3300.0knd per yearwhile the US. has 3069km?® per yearGleick et al. 2009b)in
comparison, other cotnes in the world have muablower amounbf renewable
freshwater resourcesoFexamplejn the Nile,Egypthas86.8, Ethiopiehas110.0,

and Sudatas154.0(Gleick et al. 2009b)The elative abundancef waterin the
Columbia Basin haed to more innovative utilization of their shared river resoyrces
other than just quantitgllocation.Hydropowe and food-control benefits dominated
policy-makingin the past, while currently, newfactors such as water quality,

Native American and First Nation rights, and salmon habitat restoration seem to be

dominating policy ventures.

Some of theyoals that the Nile can addjpdm the Columbiaiver Basin success
include 1) increase geopolititharmony 2) give economic incentives to
stakeholdecountries to increase their GDB; push a collaborative framework that
promotes or facilitates economic integration among the Nile coun)i@screase

the abundance of water through various meareh as by decreasing existing losses
and improving conservatiomith erosion control, decreasing evapmmspiration from
standing waters (dams), desalination from the Red Sea, and drilling for groundwater
resourcesand 5) push for the creation of a pere@nRBQ Additionally,
disadvantageassociated witthe CRT should also be consideredl@arning
opportunities Some of the problems associated with the @Rt the Nile should
avoidinclude ecologicalosses such as the losssalmon habitat, antthe inequitable
costs borne by theative Americarand First Nation peoples. Summarized lessons

from the Columbia from the following two basins are stated in Table 4.1.
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4.4.2 Amu and Syr Darya (Aral Sea)aBin
Benefitsharing processes in the Aidisin areheavily influenced bgtakeholder

association with the form&fnion of Soviet Socialist RepubidUSSR andby
environmental disaster. The basin is often cited as an ecological disaster due to water
shortages and water quality degradat\dater shortageresult mainly from
overdrawing of water from river tributariethé Amu Darya andhe Syr Darya) that
drain to the Aral Seduring the Soviet erahese withdrawals weltgeavily
encourageth order toproduce cotton through intensive irrigation. Desimrabf

the basin can be mostly seen especially in the southern portion of thevAeatthe
sea was only 60% of its original size1987, as compared 18960 levet (Glantz
2007) Increased salinity, drought, respiratory illnesses, and loss of the fishing
industry are some of the problems fabgdhe AralBasin(Glantz 2007) The

northern portiorhas been ovélling due to increased flow from the Syr Darya
while the southerportionis still desiccatedRoll et al. 2003)Due to tke recently

built Kok-Aral dam, there have been reports that the northern portion is filling up
(Burton 2006) Restoring the quantity and quality of the Aral Sea are critical in the
Amu and SyDarya (Aral Seabasirs. After the collapse of the Soviet Union, the
basinis nowshaed among five countrieKazakhstan, Uzbekistan, Tajikistan,
Turkmenistanand KyrgyzstafTFDD 2009a) These countries are now facing

challengesn shaing the benefitof the AralBasin.



Table 4.1: Lessons fronthe Columbia, Aral and Ganges@ns to thé\ile.

Basins

Successes

Lessons from Successes

Challenges

Lessons to the Nile

Columbia Basin

(Flood control and
hydropower lenefit
sharing)

1. Historically harmonious
geopolitical relation

2. Integrated economies

3. Relatively economically rich
riparians

3. Low economic dependency on th
basin being shared

4. Successful permanent RBO, i.e.,
International Joint Commission (1JC)

1. Create geopolitical harmony between Eritrea
and Ethiopiarreatepeace between rebel forces
and governments in DRC, RwandBurundi, and

Uganda

2. Integrate economies using the African Union {
The Intergovernmental Authority on Developmer
(IGAD) in Eastern Africa.

3. Create economic sectors that are less depeng
on water

4. Facilitate and increase the formation of a
permanent RBO

1. Ecological Values

2. Native American and Firs
Nation rights

1. Consider ecological values suc
as: salinity of soils, siltation,
deforestation, erosiomandlake
pollution (Kagera, and Victoria)

2. Consider indigenous and local
rights such as the displacement
caused due to relocation of the
populace due to the building of thg
Merowe dam in Sudan and the
various potential dams and other
projects

Aral Basin

(Hydropower enefit
sharing: between
Kazakhstan,
Uzbekistan, Tajikistan,
Turkmenistan and
Kyrgyzstan)

1. Historical economic integration
under USSR

2. International cooperation in the
form of aid.

3. Economic gain (oil) from some of
the riparians

4. Relatively clear terms of sharing
benefits

1. Integrate economies using the &&m Union or
the IGAD

2. Involve international organizations such as thi
world bank.

3. Use the new oil economy of Sudan as key to
benefit sharing principles

4. Create clear benefit sharing upon mutual
agreement that satisfiéise Egypian Water
Securty clause and the equitable utilization
aspiration by upstream riparians

1. Ecological Values

2. Dependency on cotton
rather than o sustainable
methods of usi the Aral

basin

3. Implementation of
agreements

1. Consider, ecological values suq
as: sahity of soils, siltation,
deforestation, erosion, lake
pollution (Kagera, and Victoria)

2. Shift from high intensive water
use (agricultural) to other
economic sectors

3. Create implementation
mechanisms with clear deadlines
for starting and finishingnpjects

Ganges Basin

(Flood control and
hydropower kenefit
sharing between India
and Nepal)

1. Historically harmonious
geopolitical relation

2. Topography (India being on the
flood direction)

1. Create geopolitical harmonincluding
improved relatiosbetween Eritrea and Ethiopia;
createpeace between rebel forces and governmg
in DRC, Rwanda, Burundi, and Uganda

2. Create benefit sharing mechanism that makes
use of the topography (Efgydropower in the
rugged terrain of upstream and irrigation in

relatively flat downstream countries)

1. Flood prevention.

2. Implementation of
proposed benefit sharing
agreements

3. Dependence of nations o
agricultural or irrigation use

of commonrivers

1. Create implementation
mechanisms with clear deadlines
for starting and finishing projects

2. Shift from high intensive water
use (agricultural) to other
economic sectors.

129
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Before the split of the USSR, quotasreallocated for each of the countri@&/olf
2001) The quotas included both water quantity and benefit allocations. During the
Sovietera,Resolution 566 allocated water from the Amu Darya to Kyrgyzstan,
0.6%, Tajikistan15.4%, Turkmenistar85.8% andUzbekistan48.2%(Roll et al.
2003) Becausdghe USSR wanted Uzbekistan to produce cotton at a large scale,
upstreamripariks wer e compensated throuoghanidal t err
Aot her @Abdaolldey,Giordamo, and Rasulov 200&jter the split of the
USSR, theagreements regardirgnefit sharing processes became untenable. The
five sovereigmations sharing the basins have ladeach different agreements than
they had in the pasin 1992, the riparians reached an agreenidrd Agreement on
Cooperation in the Management, Utilimen and Protection of Interstate Water
Resourceswhich wassigned on Februard8, 1992 by representatives from
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and UzbekiBlli Priscoli

and Wolf 2009)In general termshteagreement calls on the ripariattscoordinate
efforts to fAsoi ¥ exshangieginformation, Geyag out joint
research, and adhering to agregubnregulatiors regardingwvater use and protection
(Delli Priscoli and Wolf 2009)Theagreement also establishes the Interstate
Commission for Water Managemeddordinaton to manage, monitor, and facilitate
theagreementDelli Priscoli and Wolf 2009)Since its inception, theommission

has prepared annual plans for watkocations and use and defined waise limits

for each riparian stai@Volf 2001)

The agreement among the four out of five riparians involves thenglarbenefits

other than water quantity allocation from the ba$ime agreemergmong

Kazakhstan, the Kyrgyz Republic, Uzbekistan, and Tajikistan in the Syr Darya basin
and theAral Sea involves arrangemaeifior tradinghydropower, gas, coand oll
(Qaddumi 2008)In 1998, an agreemewas signed among three Ara$n

riparians includingKazakhstan, Kyrgyzand Uzbekistan. In Article 2 of ¢h
agreementan equal (1100 million kWhach) sharing of hydropower benefits

between Kazakhstan and Uzbekistan was reafeslRepublic of Kazakhstan, the
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Kyrgyz Republic, and the Republic of Uzbekistan 1988jcle 4 also states that

fiThe Republic of Kazakhstan, in exchange for 1.1 bn kWh of power from the
Kyrgyz Republic, will provide 250 million kWh of electric power to the Talaskaya
OblagXThe Republic of Kazakhstan, the Kyrgyz Republic, and the Republic of
Uzbekistan 1998)Tajikistan, which joined the agreement later, is also involved in
sharing hydropowegnergy.fiThe Republic of Tajikistaagreed tmperatehe

Kairakkum reservoir according to tket protocolsandthe Republic of Kazakhstan

and the Republic of Uzbekistaigreedo supply equal portions of electric power to

the Republiof Tajikistanin the period of the reservoir water storage, the agreed
equivalent electricity amount shall be subsequently supplied back dutingpme r 0
(The Republic of Kazakhstan et al. 199Bhe agreement further inclusle
compensations as part of the negotiation process thargbions on water releases,
production and transit of electricity, and for enel@gses, on an equivalent basis

(The Republic of Kazakhstan, the Kyrgyz Republic, and the Republic of Uzbekistan
1998) The abovaliscussed treatieset up ater the fall of the Soviet Union, keep
essentially the same agreements in place. However, they are not enforced. Therefore,
althoughelegantlystated the agreements do natrrentlyfunction as actual benefit

sharing.

In a parallel developmerthe Agreeament on Joint Actions for Addressing the
Problems of the Aral Sea and its Coastal Area, Improving of the Environment and
Ensuring the Social and Economic Development of the Aral Sea Region was signed
by the same five riparians on 26 March 1988If 2001) Thisagreement

established a coordinating body, the Interstate Council for the Aral Sea, which was
designated as having primary responsibilitydewelopiry policies and

implementing programis order to mitigatehe crisis(Wolf 2001) The minister of

water managemewf each state is a member of ttmuncil. In order to mobilize and
coordinate funding for the activities the council the International Fund for the

Aral Sea was created in 196&olf 2001) Althoughmajor efforts have been

undertaken tsave the Aral Sea, none of the riparians currentlyconsidering
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curtailing water withdrawals for irrigation. The riparian economy is highly
dependent on irrigation activitieBecause of problems associated vaithievingthe
objectives of the Internation&und for the Aral Sea (IFAS), formed in 1998, the
riparians did not meeintil 2002(Delli Priscoli and Wolf 209). In 2002,

Kazakhstan, Kyrgyzstan, Tajikistaaend Uzbekistaformedthe Central Asian
Cooperation Organization (CACQDelli Priscoli and Wolf 2009) This

collaborative organization, CACO, which addresses regional cooperation issues,
including water, might be theatalystneeded to achieve a more successful and
implementable benefgharingscenario Thesolution toimplemening benefit

sharing agreenmts on the ground still remains elusive in the basin. The lessons from
the Aral could help Nile Basin riparians in achieving successful implementation of
the benefitsharing principle.

The lessons from the Aral to the Nile aefollows 1) the reliancen irrigation at
the cost of sustainability should be avoig2pthe Nile countries should be aware
that without a strong permanent institution that can direct and enforce benefit
sharing the possibility of implementing the benefit sharing principlew; and 3) a
similar (obviously not the same) integrated econdonwhat existed during the

Sovieteramight be required tanplement the principle (TableH).

4.4.3 Gange®Basin relations between India and Nepal
The Gange8asin is sharetly Nepal (the most upstream riparian), Indand

Bangladesh (utmost downstream ripari@@iswas and Uitto 20013nd is fraught

with complexity.The complexity ariseBom thediversion of water to acenmodate
growing population demands, information availability, geopolitics, overlapping
needs, and water quality and weather variability. Although there are agreements
regarding benefit sharing between India and Bangladeshial implementatioof
benefitsharinghappeneanly between India and Nepdience our focusn

implementatiorin this section.
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In a1996 agreement between India and Bangladetieaty was signed that
establishes that both countries wish to slia@anternational riverthat flowthrough
the two countries anaptimally utilize the water resourcder flood management,
irrigation, river basin developmerand generation of hydropower for the mutual
benefit of the two countrigghe Republic of India and The People's Republic of
Bangladesh 1996AIthoughthe agreements between India and Nepal are similar to
those between India and Bangladesh, some of the lsestaféd have actualbome

to fruition. In Article 2, Section 2af theagreement between India and Nepdijch
details a method fagharing watequantity,it states that India make a supply of
28.35m°/s during wet season and 81%&'s during dry season to Nepahd also
hydropower energy sharing, i.e., India providit@million kWhto Nepal(His
Majesty's Government of Nepal and The Government of India 1996)dition, as
part of the floodcontrol benefitsharing process, India plants trees in Nepal to
contain downstream sedimentati@elli Priscoli and Wolf 2009)Thefactors
influencing hese agreements seem to be geopolitical power, locanhdrhistorical
relations between India and Nepal. In terms of geopalipower, India overwhelms
Nepal. This power relatiamiphinders Nepal, as the upstream riparian, from
implementing unilateral decision regarding water projects that might affect India.
This is not the case regarding relations between India and Bariglatiese
politically powerful India is located upstream. In addition, for most of their mutual

histories, Nepal and India, have had harmonious geopolitical relations.

Despiteseemingly successful benegiharing implementation processes, iilaéons
havefacedsomechallengs. There have been complaints from Nepal that India
exercised undue influenoxerthe benefitsharing proces@elli Priscoli and Wolf
2009) The mostrecent challenge facing the agreement idltheding in theKosi

Dam. Flooding occurred in 2008isplacing 50,000 Nepalese and 2.5 million Indians
from the state of BihafPun January 2009Jhe Nepalese government has blamed
the problem on the Indian Government, while the current governor of the state of

Bihar, a federal state of Indias blanedthe problenonthegovernmenof his
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predecessdiPun January 2009Relief dforts are being made by Indmahich has

ser a delegation to Nepauggestdthe building ofahigh damprovision ofi r o u n d
t he «c | oc kangdiferathgsiurbnices that religfill be given (Rs 200 million

for immediate relief, Rs 852 million for operating the sluice gatesRan1430

million for reconstruction of embankmend)s well as inviting delegates from Nepal
(IANS 2009)

The successes and challenfpesed by the Ganges Basin can serviessons for the
Nile. Thefactors leading to succesglude 1) historically harmonious geopolitical
relatiors; and2) the plitically powerful downstreantocationof India, which helps

in the implementation of flood control benefithe challenge® sucessincludel)
flood prevention, to prevent cases suclvhat was seen iAugust 2008in the Kosi
River, 2) implementation of proposed benefit sharing agreemasitsther discussed
benefits including hydropower have yet to materialaed 3)the depedenceof the
nationon agricultural or irrigation use of commauwers The lessonfor the Nile to
be gleaned from the Ganges Basiclude 1) thecreation of geopolitical harmony
includingbetween Eritrea and Ethiopiandpeace between rebel forces and
governments in DRC, Rwanda, Burundi, and hligg 2) thecreaton of a benefit
sharing mechanism thatill make use of the topographgr example hydropower
generationin the rugged terrain of upstream Nepal and Efhiognd 3) the

institution of flood control in downstream areamnd irrigation in relatively flat
downstream countrie he lessonghat can be gleandtbm the challenget®
succesnclude l)thecreaton of implementation mechanisms with clear deadlines
for starting and finishing projézand?2) shifing from high intensive water use
(agricultural) to other economic sectors that use benefits from water rather than just

waterquantity(Table 4.1)
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4.5 Conditions for benefit sharing

From the experiences of the thiegsincase studie discussed previouslgs well as
other basins, several insights regarding conditions for successful benefit steneng
identified. The identification of these conditions is importastagreements
regarding the sharing of benefits have only been imeteged successfully in very
few casesincludingthe ColumbiaGangesand Senegal River basins, and the
Lesotho highlands project (located on the Senqu Rilrethe remaining 22 out of
the total Z6 transboundary basifFDD 2009a) implementation of agreed benefit
sharing principle®iave not materialize The hindrances to implementation are
related to the nofulfillment of conditions that are needed to clése following
ambiguities, which we will discuss in more detail in this section: 1) lack of clear
definition of terminologies of benefits and singg 2) lack of clear definitions of
equal versus equitable sharjmend 3)the geographic scal@physical,
socioeconomic, history and environmental aspexdtbenefit sharingt which

optimum results can be obtained

4.5.1 Establish clear, universal ahapplicable definitions of benefits and sharing
in transboundaryrivers

Most of the stakieolders in transboundary rivers do not have mutually aguped
definitions of the meaning and considerations of benefit terminology. Additionally,
they demonstrata lack of flexibility or positive ambiguities that would enhance the
implementation of the benefsharingprocessesrThese terminology neagreements
and inflexibilities may create misunderstandings regarding what benefits mean.
Below are thesome of thes misunderstandings or n@emmonalities regarding the

meaning and considerations of the term benefits



Benefits

What is a benefit, or benefits?

Should negotitions be done
on net benefits or gross
benefits?

Tangible or intangible benefits

Temporal aspect of benefit
sharing (when to share)

How many benefits should be
considered?

Enforcement aspects of
proposed benefit sharing
projects

Conflict resolution
mechanisms

Sharing

Share only direct benefits
derived from the common
river

Share indirect benefits

derived from the common
river

Share both direct and
indirect benefits derived
from the river

Share tangible benefits onlyj

Share both tangible and
intangible enefits

Enforcement aspects

Conflict resolution
mechanisms
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Aside from devising methods to create mutual definitions for the above stated issues,

positive ambiguities are needed fational representatives or politicians to reach

agreement. If there are no ambiguities, the conditions become relatively inflexible.

Inflexibilities or nonrambiguities generallgesult in representatives or politicians

from stakeholder countries becomihesitant to coply. Politicians like to have

figetaway clausgo

i n c denedhiambiguities, which allow for moreflexibility

regarding agreements. Some of these ambiguitiesomagcessary. Fischhendler

(2008)assessed ambiguities in the Jordan Bmtcreated positive renforcement

Three types of ambiguitiegere identified includingi i s sues

n, oot i

addressed ambiguouslyand issuegaddressed in a conflictive manoer

sasduderse s s e

(Fischhendler 2008Wtilizing the above three typeambiguities were instrumental

n

Adi

ffusing

domest

c

oppositiono

and

al



137

renegotiate the treadyfFischhendler 2008Yhus, a balance bgeen common
benefit andsharing terminologieand positive ambiguities are required as conditions

for the implementation of benefharing proposals in transboundary basins.

4.5.2 Definingequaland equitable benefit sharing
Sharing mechanisms arensetimeshindered by discussion of the sharing

mechanismequal versus equitable distribution of benefits well as prioritization

of these benefitsStakeholders interpret equal and equitable terminologies
differently, thereby hindering implementationqmesses. Equahd equitablesharing
methodscould be interpreted many wayepending on the basis for the gauges of
equal and equitable termBelow are somef thesebases for equal and equitable

sharing of benefits

Examples of basis faggqual sharing: Examples of basis farquitable sharing:

1 Per population living in the 1 Fairness
basin area M Basic or minimum human need:s
1 Per populatioriving in the 1 Basic or minimum ecological

country need

1 Pert he dependen: 1 Assessing porities
economy on the shared river 1 Altruism

1 Per capitancome in the basin 1 Survey(regarding how people
or country. perceive equitydf total or

selected population values
Total population agreement
Representative agreement

= =4

Aside from thefact that the bass or terminologies foequaland equitablsharing
could be interpreted differently, stakeholders might value one benefitthere
anotheror have differing priorities. There are several examples from other
transboundary basins regardiig prioritizationof benefits For example, in the
case of the Lb. and Canada agreements, the main prioritredescending ordeare

domestic and sanitary, navigation, and power and irrigatibite in the Indus
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WatersTreaty, the priorities are dastic, norconsumptive, agriculturand
hydropowerWolf 1999) Prioritizing NileRiver utilization may lead to better
treatiesand successful implementation of agregwnwater projects. While

considering priorities, caution is suggested as representatives or politicians might be
hesitant to commit to bding treatiesas stated in the previous section. The fact that
these bases also have differing definitiang carbe assigned differing weights

leads tcambiguous solutiond hus, conditions that bring together terminologies as
well as creat getawaysdr politicians are needed to promote traisticooperation

leading tosuccessful implementations.

4.5.3 Geographic scale of benefit sharing
The particular geographic settings of a basin influence the implementation of the

benefitsharing principleThese processes airgluenced byphysical,

socioeconomic, historicaand environmental aspecBhysical aspestare the

primary factors that influence river utilizatiofor example, in the Mealg Basin,

Laos is poised to utilizéhe river for hydropoweruk to its mountainous physical
geographySecondly, socioeconomissuessuch as jobkeld and number of people
dependent on the river are important factors that need to be considered. For example,
in the TigrisEuphratesRiver Basin, the river resourcese used by Turkey, Syria

and Iraq for agricultural purposeandthere havalsobeen efforts to harness
hydropower to meetocioeconomiclevelopment aspirations southeasturkey
(MacQuarrie 2004)Third, historicalstakeholder usage of shared rivers is s&Een

heavily influening cooperatiorandagreement negotiations. For examplegjilra

rights to the TigrisEuphrates River are based on historical usigetrth,

environmental concernaregradually gainingnfluence over thémplemenation of

water projectsvith regards taetrimental effects on fauna and flora. For example, in
the Colunbia Basin, one of the main concerns is the rehabilitation of salmon habitats
whichwere negatively affecteoly dam construction. Assessing waysrgplement

the best possible scenasithat can meet the conditions required to maximize



139

benefitswhile consderingphysical,socioeconomichistorical and environmental

concerns is acommendatiofor the NileBasincountries

4.6 Are the conditions right for benefit iaring in the Nile Basin?

4.6.1 Brief history of the NileBasin and reasons behind the pador benefit
sharing principle
The Nile Basin is shared bgr countriesEgypt, Sudan, Eritrea, Ethiopia, Kenya,

Uganda, DRC, Tanzania, Rwanda, and Burundi. There have been @edties
agreements among or between the Npariansregardinghow to shage the Nile
water resource Three factors are of concern regarding benefits sharirtgelp25
treaties between Great Britain and l{@ythe 1929 and 1959 Nile treaties between
Egypt and Sudan ar) the agreementsurrentlybeing negotiated throughe NBI.

In 1925, Great Britaimade an agreement to p2§ percent oéll sales over £50,000
for utilizing the Gash River, a tributary of the Nile that flows through Saolan
Eritrea which wasa colony of Italy from 1890 to 1944deforeBritain took Eritreain
1941 (Delli Priscoli and Wolf 2009)Allocations focused on water quantity were
made in the 1929 and 1959 treaties. According to the 1929 treaty heBrest
Britain, (representing SudaapdEgypt, Egypt gets 48 billion cub meters (BCM)
and Sudan 4 BCNCollins 2002; Colorad&iver Commissiorof Nevada 2008)

After it was realized that the Nile River flow amount was different from that of the
1929, Egyptand Sudan signed the 1959 treaty where they each eth&brb and
18.5BCM (Collins 2002) One challenge to be surmoudtis Egypian insistence

that the Nile countries recognize the 1959 treatfynor other ways to appeags
water security before amewagreementsanbe implemented, including benefit
sharing proposals. The challenge is compdexthe 1959 treaty hagen criticized

by several upstream riparians. These riparigmadiding Ethiopig which provides
approximately 85 percent of the Nile flow to Egypt, state that they were not included
in the 1929 and 1959 treaties, ahdtthese treaties violate theight toreasonable
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andequitable utilizationas stated in the 1997 UNo@vention. In 1999, the Nile
BasinlInitiative (NBI) was formed. The NBI compris@ine permanent members and
one observer, EritredheNBI has been instrumental in promoting informatio
sharing, and initiating small projects but still struggles to be a permanenbaisiar
organization antb obtain signatories for the ratification for a new Nile Treaty as
agreed by all members, anith implementation of newarge Nile Water projects
Drawing lessons from the Columbia, Arahd Ganges basins as discussed from
section4.3, as well as the conditions of benefit sharing aspects from sdcfiotne
following subsections will) discusavhetheror notthe conditions are right for the
Nile Basinand 2)recommenduggestions for the Nile Basin to implement

successful benefgharing projects.

4.6.2 Assessing the conditions for implementation of the benefit sharing principle
in the Nile

Deriving from the lessons of the three basin stu@iestion4.4), as well as the
suggested conditioffrom section4.5), several factors determine whether the Nile
Basin countries have thight conditions forthe benefitsharing principle to be
implementedThe lessons, successes, and challenges werpagt@s suzonditions
within six broad conditional categorieghesesix are, not necessarily in order
cooperation, agreements or treaties, economic integration, availability of funding,
geopolitical security and sustainablamagement strategy (see Figdrl). In this
chapter, lhe termfcondition® does not apply as a prequisite but suggests factors
that enhance thenplementation process. Table 4.2 beklvows a summary of the
above discussetbnditions and their fulfillment in regards to the Nile.
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Table 4.2: An assessment on whether the Nile countries have the right conditions to
implement benefit sharing principle.

Conditions
that enhance . Doesthe NBI or Nile countries have the
- Sub-Conditions o
benefit conditions?
sharing

Incentives to cooperate and sha Yes. Problem to alleviate population growth pressures
benefits achieve development aspirations are the primary
incentives to cooperate

Politically powerful downstream| Yes. Egypt the utmost downstream country is politicall
. riparians very powerful

Cooperation [ "Formation of an institution or | Partial. The NBI is not a permanent organization

RBO or a platform meeting

framework

Treaty that is ratified No. The ony existing treaty is between Egypt and Sudg
and it is being criticized as being unfair by the remainir|
riparians.

Clear definition of Benefits Partially. The only factor that is being considered is
hydropower (still under discussion though) rathentaa
basket of benefits

Clear definition of Sharing No. So far only trading and nasverlapping needs are
considered.

Agreements Clear definition of Equal No. As equality is still being interpreted differently by th
or Treaties stakeholders

Clear definition of Equitable No. As equity is still being interpreted differently by the
stakeholders

Ambiguities that compliment Partially. The still continuing cooperation, negotiations

benefit sharing and information sharing through the NBI although not
implemented as seen as Ees.

Common currency No.

Integrated Highly integrated trade Minimal. Mostly bilateral exist
Economies Basket of benefits No. need integrated economies such as EU
Rich economies No. All the riparians are poor
Availability of Internatianal help Yes. There is help from the World Bank and other
funding international institutions

International conflict Partial. Tensions flare between Eritrea and Ethiopia,
Eritrea and Sudan, Uganda and DRC, and Rwanda an
DRC.

Geopolitical | Internal conlict Partial. Conflicts in Sudan (Darfur and SPLA), Ugandal
Harmony (LordsResistance Army) and DRC might undermine
implementation processes.

Maintain ecological habitats Partial. Statements exist but there is no evidence to
suggest basin wide regulation to maintain ecological
habitat

Respect indigenous rights Partial. The formation of the Nile Basin Discourse may|
able to achieve the rights. But, there is still no evidencg
that shows.

Flood protection and drought Partial. Flood protection are availabfesome parts such

] management as the Aswanam but drought affects countries such as
Sustainable Ethiopia
M%Q?ggg;m Low dependency on industries, | No to partial. All are highly dependent amter quantity

such as agriculture, that use hig| for agriculture or domestic purposes in upstream areas
water guantities
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Agreements or
Treaties

Sustainable
/ management

Avalilability
of funding

Geopolitical

Cooperation security

Economic
integration

Figure 4.1: Interrelated conditions in implementing benefit haringgple. The
arrows indicatenterrelatedness rather than directionality among the conditions.
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The cooperation condition

Cooperation is a cornerstonpon whichmutual agreements are based. Cooperation
is the initial stepn implementation of theenefitsharing pringdle in transboundary
river basins. Cooperation includée realization by stakeholders that getting
together will ameliorate or solve probis, as well as ensurgormation sharing.
Cooperatiorcan be accomplishatirough many other phasess well as tftough
signing agreements/and binding treaties. Some of the factorsubconditions,
gleaned from the lessons of the three basin case studiassethds measures of
cooperation for the assessment of the Nile Basimasstives to cooperate, the
location of politically powerful riparians, and the formatiorpefmanent RBO or
otherinstitution that deal with shared rivgfEable 4.2) Due to increasing
population and development aspirations, all the riparians are looking forward to
using more of théile Basinwater. These uses include domestic, irrigation, and
hydropower benefitsThe first subcondition has been fulfilled, since the nations
have stated that they would cooperate and have formed the NBI. Regarding the
second sufzondition, he NileBasin ripariangealize that unilateral utilization of the
river might affect fellow riparians detrimentally. This could lead to conflict rather
than cooperation. Those who opt to pursue unilateral developments might do so if
the nation being affected, uslydbcated downstream, is politically weak. In the
Nile, the utmost downstream nation is Egypt, a politically powerful ,steltive to
the regionEgypt has a relatively powerful political positidmatis instrumental in
limiting unilateral decisiond.imited unilateral decisionsanlead tothe sharing of
information ando the formation of an institution that resolves conflicts and
promotes cooperatiofhus, the second stdondition has been fulfilled. THeBI

has not yet graduated to a permanent RBiQus, assessing for the third factor, the
existent of a permanent RBO, the Naartially fulfills the condition, since the NBI
is not yet a permanent institutidBven though thg sometimes voiceomplaints
against each other, the Nile ripagdrave cosistentlycooperatdwith each othem
the NBI and in official statementB terms of conditions necessary to the

implementation of benefit sharinthe incentives are very much there.
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The agreement otreatiescondition

The Nile riparians, having aigved cooperation, are currently in the process of
reaching agreements or treaties. Treaties or agreements that are acceptable and
ratified by all the Nile stakedtders will help to fulfillessential conditiasin the
implementation of the benefsharingprinciple.Some of the factorsr sub

conditions bhat aid in achieving treaties or agreements include 1) the signing and
ratification of treaties in regards to benefit sharigclearand agreedipon

definitions forbenefits sharing, equal and equitaliBrminologiesand 3)

ambiguities that complemetiteimplementation processdiegarding the first sub
condition,although there tebeen somgastsharing of benefitssuch aghe sharing

of the Gash River, a tributary of the Nilmgtween Great Britaiand Italy(Delli

Priscoli and Wolf 2009)the agreement stopped after the British occupied Eritrea in
1941. A treaty that is still in effetbdayis the 29 and 1959 treaty between Egypt
and Sudan. The treaty has been criticized by the other seven ripatiansanta

new treaty. So far, there is no such new treaty or agreement. From conversations
with the NBI in Ethiopiaas well aswith those close tdie Nile basin negotiations,
the representatives are close to signing a new tnwatgh might includeghebenefit
sharing principle. The Egyptian representatives are sdidwe expressethat

almost 95% of the issues have been agreed, @xapptfor the isswe of water

security for Egypt. Egypt wants the other riparians to recognize its guotder
security issue, as per the 1959 treaty. This claim seems to be substantiated by the
recent report on the British Broadcasting Service (BBC). The repamtsjtiee

Deputy Foreign Minister Mona Omaf Egypt as statinthat itis a national security
issue,and there is "no way" Egypt will allow a reduction of its water qyiteell
August 7 2009)The report also states that a meeting in Alexandria, Egypt did not
achieveto close the gapetween the requirements of downstream Egypt and
upstream countriegut that there is hopaf resolhing the situation in 6 months

(Knell August 7 2009)Although the Nile countries have shown willingness to

cooperatea new treatyvhich gives the quota to Egyps well agproviding forthe
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needs of the ripariankas not been created, andis®subcondition of a treaty that

is agreed upon by all stakeholders has yet to be realized @.aple

Besidesthetreatyood i t i on di scussed above, mutualii't
Asharingo, Aequal 6, and fAequitabl eo ter mi
implement the EDB principle. tfaminimum, the stakeholders need to clarify direct
or indirect(out-of-basin)bendits, and thercreatea management strategy that
includes planning, organizing, directirand regulation mechanisms (see Fightd).

So far, instead of basket of benefits, the only tangible benefit factor under
negotiation, but not yet implementedthg hydropower benefit. There regotiation
regardinga yet-to-be-built multi-purpose dam in Ethiopiand negotiation regarding
the sale price dfiydropower benefit (in kWh per United States Dollars (USD)
Sudan.Thus, the conditions, in principle,esa to be righfor hydropower benefits
(Table 4.3. Generally hydropower diversions do not decrease water flow to
downstream areaas the diverted water is returned back to the river aft@ower

is harnessedntangible benefits such as cooperatiofgrmation sharing, and

security in terms of geopolitical peasave yet to be realized, or the NBI has yet to
find methods for their valuation his gives an indication that perhaps the next phase
for implementingthe benefitsharingprinciple should beenvironmental restorations

as there are qualitative methodologies already develdjexte include flood

control, terracingandwater quality improvements that could potentially benefit both
upstream and downstream stakeholders. However, another fattopmplicates

the sharing of benefits tetermininghe basison whichthese benefitshouldbe
allocated. Stakeholders could argue that the berstftsldbe shared equally or
equitably. The issue can become more complicaiedeequal sharinganbe seen

in many different waysncluding equadivision by country,by the population
dependent on the basioy development aspirationsr by ecological benefits. For
exanple, in regards tthe eastern Nile Basin, if the benefits are divided equally

using thesizeof the populatiordependent solely on the Nile, Egypt would gain the

largest share. On the other handaglativepovertyrate is utilized Ethiopia might
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get the largest sharl conclusion, the Nile countries do not fulfill the second sub
condition because they have not reached mutually acceptable definitions regarding

the type of benefits, sharing, equal and equitable terminologies (Table 4.2).

A partially successful factor that the NBI is pursuing is the ambiguity in its
negotiation proces (Tablet.2). The NBI, as an organization, has been successful at
emphasizing the benefits of cooperation, information shaaimg) creating a

platform for negotiations. Due to these endeavaws)jeactual plans have been
proposedHowever, no clear gualines have been formulated for implementing
benefitsharing processes. However, the NBI stances have been instrumental in
creating cooperation, although they are ambigulbusonclusion, the Nile countries
have been partiallguccessful in fulfilling thehird subcondition,positive

ambiguities that promote cooperation, information shaand actual water project

proposals
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Management of
Benefit Sharing

\ Projects
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Benefits only Both Tangible Planning
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Benefits from Tangible
water and non \_—> Benefits only
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(out-of-basin DIreCtmg
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Benefits only Intargible
Regulation

/

Figure 4.2: Basket of benefits req@ment in a bnefitsharing process and integratedeomies.
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The integrated economies condition:

Nations that have highly integrated economies will have an easier time implementing
benefitsharing projects. In the context of tleisaptey there are dferent integration
levels. Nations that display highly integrated economies genéudili/the following
sub-conditions: 1) a common curren@), well-developed infrastructures that link-co
riparians to support trade of benefiimd 3) consideration tiie basket of benefits
principle An example of an entity thateets all of these conditiorsthe European
Union (EU). The effectof the common currencyhe Euro) and weldeveloped
infrastructues helped to maximize benefitsough the EU water fragavorkdirective
from transboundary rivers such as the Danube. An example of riparians that only have
one of these requisites, weleveloped infrastructures, is the Columbia River between
theU.S. and Canada. Although the two countries do not have a coroomgncy,

they have welldeveloped roads, high amount of trade with each other, and
administrative and navigational linkehichhelp in the implementation of the benefit
sharing principle. The fact that the stakeholders irgtveo basins, Danube and
Columbia, ae some of the richest nations also hddpsause¢hey are able to afford

the infrastructures needed to support water projects. In the Nile, the economies are
poor and not highly integrated multilaterally. Bilaterally, the stakeholders might be
well linked through shared bordeksowever, snce a multilateral benefgharing

process is preferred theoretically and by the NB¢Nile countries do not fulfill the
condition of having rich and integrated economies (Tdt#fe Their economies are

too dependent on sectors that use water quaittity.third subcondition, a basket of

benefits, requires a holistic approach

A holistic approach that considers the basket of benefits would achieve the mfrpose
the shift from water quantity to benefhliagring. The benefit sharing typesocaary

greatly The benefits that need to be considemedbenefitglirectly derived from
water,benefitsindirectly derived from water, tangible or intangible beneéitel even
out-of-basin resources (Figure2). Fran a research perspective and international
business theories, if stakeholder countries put forth é#meireresource pool or basket

of benefits including tangibleandintangible as well aut-of-basinresources to be
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shared at the negotiation tablee ihetoenefitswould be maximized as each

stakeholder will have a competitive edge in at least one factor. The fact that water is
multi-scaled as it flows from place to place and its benefits are usually transferred out
of basin adds to the promise of shg abasket of benefits. Sharimgasket of

benefits would achieve the four returns as proposed by Sadoff and Grey: 1) increased
benefits to the river, 2) increased benef.i
river6 and 4) i nasidefom thabe directlty &dmiwatieuch as

geopolitical peace and cooperati@adoff and Grey 2002However, regarding the

fourth return, in the case of the Nile basin, the benefits being discussed are those that
are only directly derived from the NiRiver basin. From conversatis with the NBI
offices, the Nile countries do not even want their other water resources to be included
in the benefisharing basketet alone includingut-of-basinresources. For example,

in the DRC case, the immense hydropower enefdlye Congo River cannot be
considered in the NBI negotiatiobscausdt is outside the Nile Basin. Thus, to

achieve all the four benefits as espoused by Sadoff and Grey, it is suggested that the
Nile countries considea basket of benefitthatrequires ideally an inggated

economy. The integrated economy does not need to have a common currency similar
to the European Union or includet-of-basinbenefits butit needg¢o bemultifaceted
andinclude ahigh amount of tradingsuch aghe casdetween the United Statesnd
Canada. Managing the sharing of the basket of benefits would also require very
complex planning, organizing, directing, and regulating phases (Table 4.2 and Figure
4.2) that are only feasible in integrated economies, such as in the EU and the U.S.
Table 4.3 describes some of these benefits and their associated management phases for
the Nile Basin. Thus, regarding the third sadndition, the Nile countries have not

fulfilled the ideal basket of benefits sharing framework (Table 4.2).
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Table 4.3: Management strategies in implementing benefit sharing principle for
selected factors in the NiRasin.

Selected (not whole) Management Strategy suggestions
Directing
Selected Planni o . and
benefit anning rganizing regulation
factors Remarks
Hydropower | Explore potential Engineers, Annual High
hydropower locations, | significant report on implementation
assess whether the net| fundng, civil proposed possibility as no
benefits outweigh the | rights representig | hydropower | overlapping
net costs, compensate | locals, projects, issues with water
losses, assess whether| environmentalists,| identifying for irrigation.
all the stakeholder government benefits and | Initial
countries agree or not | representatives, | costs investment,
economists benefit sharing
negptiations and
effects orlocal
and ecology
might be
problematic
Watershed Identify watershed Soil and water Annual This metod
restoration locations that improve | conservationists, | report on seems to be the
water quality and other | light funding, proposed mostbetter off
factors to fellow scientists from hydropower | situation as none
riparians, assess various fields that | projects, seems to be
measures for benedit measure benefits | identifying significantly
derived to communicate from water shed | benefits and | harmed. The
benefit sharing restoration costs measurement of
benefits might be
problematic
Eco-Tourism | ldentify ecetourism Tourism Annual Although the
locations, assess speialists, tour report on funding costs is
geographic scale of the| guide trainers, proposed relatively snall,
basin, promote the marketing ecotourism | the geopolitical
concept to tourists (promotion), projects, securitization of
security personnel| identifying | the basin to
for the basin, benefits and | facilitate tourism
economists, and | costs travel and the
local distribution of
representatives benefits might be
problematic
Technical Share information, Scientists from Annual This has the
support identify strength and various disciplines| report on highest benefit
opportunities (for including, proposed sharing potential
example irrigation engineers, technical as it could be
concepts from Egypt) | agronomists, support done through
social scientists | projects, minimal initial
and others identifying | investment and
benefits and | running costs.
costs
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The availability of funding condition:

The availability of funding is a crucial factor that affects the implementation of
benefit-sharingprojects.Funding availability to implement successful bensfiaiing
processes requires one of two samditions: 1) rich national economy or 2)
international funding assistandehe Nile countriesalthough able to implement small
water projects, are not able to implement large projects as required by their agpiratio
and the attention of the NB&mall projects do not meet the population and
development pressures that the Nile countries are endegwoniesolve. Most of the
majorwater projects thatequire large investmenksave been achieved due to help
from international organizations or foreigates. For example, the Aswaamdin
Egypt, built in 1970, was due to help from the US8RIlins 2002) and later, help
also came from the World Bank, and Netherlands in regards to the drainage
programmegAli, Leeuwen, and Koopmans 200Bimilarly, the Merowe dm in
Sudan, inaugurated on March 3, 2009, cost a total of d@éns in USD, with
contributions fromhe Government of Sudan (5@&llions in USD), Government of
China (520millions in USD), Arab Fund for Economical and Social Development
(250millions in USD), Saudi Fund for Development (266llions in USD), Abu

Dhabi Fund for Development (150illions in USD), Kuwaiti Fund for Economical
Developmen(150millions in USD), Sultanate of Oman (1G6illions in USD), and
the State of Qatar (Ifillions in USD) (DIU 2009) The NBI, as an institution, is
funded by international organizatigrespecially by the World Banlklthough the

Nile countries do not fulfill thesub-condition ofhaving rich economiegTable4.2),

the availability of fundingas a sukzonditionis fulfilled. Maintainng good

geopolitical relatioshipswith investors, international organizations and foreign states

will also be helpful in maintaining peaceful relati@ansongco-riparians.

The geopolitical security condition:

Having goodnternational relations (such as from the lessons of Columbia and
Ganges) and internal geopolitical peace are twecsumllitions required for successful
implementation of benefgharihng processes in the Nile Basin. Internationaligpag

the Nile countriesthere are numerous tensioas well as peaceful conditions.
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Geopolitical tensions between or among the sovereign nations pose problems in
sharing benefits. The current tension kestw Eritrea and Ethiopia comes foremost to
mind whenconsideringsharing benefits from theastern NileBasin. If the

geopolitical situation between these two nations couledmved, the implementation
process mighbe enhancedOn the other hand, thesue might not be that crugiab
Eritreais just an observenot a member of the NBT.ensions also flare sporadically
between Sudan and Eritrea, Uganda and DRC and Rwanda and DRC. Thus, the sub
condition for international geopolitical peace is onlytiadly fulfilled. Similarly,

internal conflicts may or may not be instrumental in the implementation of the benefit
sharing principle within the NBI framewarl the sovereign nations accuse each
otherof interfering in their internal geopolitical config; then cooperation to share the
Nile resources might be jeopardized. So far, although there are accusations (for
example, Sudan accuses Eritrea, and DRC accuses Rwandgarah the

statements have not been a hindrance to the cooperation processgiltiternal
conflicts in DRC, Ugandand Sudan might not be detrimental to cooperation, they
serve as impediments to the implementation process. Infrastructure to support
generation of benefits cannot function without security. Conflict areas geneaiéy s
invedors, and cost more to buiidfrastructure such aglams, irrigation canalspads
andtheadministrative bodieseededo supporbenefitsharing processekven

benefits that require relatively little infrastructure, such asteeosm, neegecurity.
Benefit sharing might not be fully realized in conflict ardag may in relatively
peaceful locations such as in Egypt, Kerarad Tanzanidn conclusion, the Nile
countries partially fulfill the two subonditions(Table4.2). However, cautio should

be taken with these conclusions basefit sharing processmight result in achieving
internal geopolitical harmony through alleviation of poverty and the creation of jobs

and economic prosperity.

The sustainable management condition:

The sustinability concept suggests principles and implementation processes that do
not cause significant harm to stakeholder interests currently and in the Tuterdile

Basin countries, through their cooperation stances, are very concerned about
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sustainabiliy as it fulfills their claims. This is especially true when considering the

claims of downstream riparians that upstream users should not utilize the Nile River in
ways that significantly harm downstream countries such as Egypt. Although numerous
factors ould be discussed, this chapter focuses on only foucsnditions required to
implement successful benefiharing processes. These #remaintenance of

ecological habitats, respect of indigenous or local populace, flood and drought
management, and lodependency on industries, such as agriculture, that use high
guantitiesof water (Table 4.2)At the Nile Basin organizational level, although there

are studies being conducted and statements to the effect, there is little evidence that
suggests regulatioto implement ecological habitat maintenance. The fact that the

NBI is not a permanent organization adds to the fact that the Nile countries do not

have the conditions right in terms of ecological maintengbeeondly, m terms of
indigenous rights, theris an organization, the Nile Basin Discourse (NDB), which

was founded to advocate those particular rights. The success is partial as there is an
organization that advocatés the righs of the local populace, while there are very

few facts on the grouhthat are evident due tot@mvention by the NBD. The third
sub-condition floodingand Nile river droughtare major concerngspecially for the
downstream nation®etrimental effects due to drought are prevalent in downstream
countries such as EthigpiThe third condition is partially fulfilled, since downstream
countries such as Sudan and Egypt have built dams to prevent flooding and store water
for drought times; upstream countries have not. The fourtittendition is based on

the fact thatdw depgendency on industries, such as agriculture, that use high water
guantities often leads to the implementation of benefits derivedviraierrather than

just quantity allocation. Unfortunately, all the countries are primarily agrarian

societies requiring war from the Nile for irrigation. A shift to newater quantity

utilization (norconsumptive uses) by industries that utilimefitsderived from

watersuch as hydropower and etmurism generally leads to less competition for

water quantityutilization. This is evident in the Nile wheraith help of the
contractorofthePeopl edés Republic of China, the Et/|
generatingplant near the Bl ue Nile Fall s, |l ocal ly

F i rvehigh) does not decreatiee amount of flow to the downstream countries. In the
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Nile, thefourth subcondition for a shift to economic sectors that use less water

guantityis minimally or only partially fulfilled (Table 4.2).

4.6.3 Selected recommendations to the Nile

Following from the sections discussed above, the following points are recommended
in order to successfully implement the benshtring principle in the Nile Basin:

1 Create incentives, especially those that can alleviate population growth and
economic developmeamispirations of the Nile Basin countries, to enhance
cooperation.

1 Encourage the Nile Basin countries to transform the NBI to a permanent river
basin organizational institution.

1 Research and propose methods that reconcile the appeasement of water
security cocerns for Egypt with utilization of the Nile by upstream countries.

T Find common definitions for the fAbenef.i
terms.

1 Increase trade and economic ties among member countries in order to move to
a basin wide basket of befits sharing scenario.

1 Promote economic growth in general to fund large projects that are needed to
alleviate population and development pressures.

9 Decrease geopolitical tensions, internally and internationally, to enhance
cooperation and attract invess.

1 Encourage the Nile Basin Discourse and other environmental justice
organizations in order to make sure that indigenous rights and ecological
habitats are not significantly harmed due to implementation of the benefit
sharing principle.

1 Provide for exteme conditions, such as flooding and drought, during benefit
sharing negotiations and treaty implementations.

9 Steer economic sectors from consumptive use, such as agriculture and
irrigation, towards other industries that are fommsumptive, such as eco

tourism and service sectors.



155

4.7 Conclusion

Countries sharing the Nile Basin are endeavoring to implement the principle of benefit
sharing, the new norm in transboundary river studies. The push towards benefit
sharing is due to the inability of past antlséing international methods, especially

water quantity allocation and cost sharing methods, to meet current and expected
demands. Successes and challenges regarding benefit sharing from three basin case
studies (Columbia, Aral, and Ganges), helped indéaetification of six conditions

that are required in the implementation of the berséfaring principle. These six are

1) the existence of cooperation, 2) agreements or treaties that are acceptable and
ratified by all parties, 3) the high level of intaged economies, 4) the availability of
funding to implement largscale projects, 5) the level of geopolitical peace, and 6)
sustainable management strategies. With the exception of the lack of a high level
economic integration, the Nile countries palyidllfill the other five conditions. e
findings of thechapteiindicate that preliminary investigations support the viability of
the principle obenefit sharings a framework of consensual and cooperative
interaction between the different countribat are members of the regional body of
countrieshatshare tributaries and/or watersheds of the Riler. Yet, as the

discussions in sectiods2 to 4.5also demonstrai¢he potential for success depends a
great deal on theontinuedwillingness of merher countries to 1) engage in

constructing working definitions and methods of identifying resources; 2) reach
consensus about procedures used to assign values to the resources shared by upstream
and downstream countries; and 3) work with necessary ambgyintthe crafting of
multi-national sharing agreements to promote cooperation and mitigate the rise of

conflicts over resources.
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5. ASSESSING INSTITUTIONAL RESILIENCY OF TH E NILE BASIN
INITIATIVE

Biniam lyob

Thepreviouschapterassesses whether the Nile countries have theitoms to
implement projects based on the equitable distribution of benefits princip
This chapter assesses the resiliency of the Nile Basin Initiative (a river be

organization created to enhance cooperation regarding utilization of Nile w

resources among the Nile countries) in mitigating biophysical, socioecono!
and geopolitical pressures
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5.1 Abstract

Strengthening institutional resiliency of river basin organizations (RBOs) is a key
factor for transboundary river relations. This paper assessed the institutional resiliency
of the Nile Basin Initiative (NBI). The NBI was formed in 29&® enhance benefits

and cooperation among the ten countries sharing Nile Basin. The objedting of
paper was to assess the resiliency of the NBI in mitigating pressures exerted to the
biophysical, socioeconomic, and geopolitical systefrtee Nile Bain. The pressures
that were considered are: 1) drought and flooding (for biophysR)ahcrease in
demand for irrigation, hydropower and domestic Nile water use (for socioeconomic)
and 3) local, national, regional and international tensions (fordbpaltical system).
For all these pressuress possiblemeasures ahe institutional strength of the NBI
were consideredorrowing concepts from management theomsesprogressive
resiliency stages (and ranks) were utilized to communicate currétitingal

resiliency of the NBI. These ass follows stage0: no statement or vision regarding a
responséno-resilience) stagel: statement of the responsery lowresilience);stage

2: research being conduct@dw resilience)stage 3: proposal @irojects(medium
resilience)stage 4: implementation of project propogaigh resilience)andstage 5:
evaluation of implemented projedigery high resilience)A no-resilience rankvas

given if none of these stages are considered. The findings gfaper suggest mixed
resilience rank values for tf® responses, ranging mostly from no resilience (for
example treaties regardindrought and water qualityto very high (for the

assessment of existing water quality for domestic use) regarding bioahgnd
socioeconomic resiliencieAt local, national, regional and international scales, the
findings suggest that the NBI has high to very high resiliency values reganding
(participation and responsiveness) of the six respoitsesecommendethat the

NBI consider increasing institutional resiliency for responses that have low resiliency

and maintain the ingredients that make the ones with impressive resiliency capacity.

Key Words: Biophysical, Geopolitical, Nile, Nile Basin InitiatjBl, Resilience,

Socioeconomic, Transboundary Rivers
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5.2 Introduction

Maximal institutional capacity for river basin organizations (RBOs) is necessary in the
promotion of cooperation and getting increased benefits for countries sharing transboundary
basins. Tansboundary basins are defined as surface and groundwater resources that are shared
by different sovereign countries, autonomous and-sert@nomous entitiesind federal

states. One of these transboundary basins is the Nile Basin, which is shared among te
countries. The Nile Basin Initiative (NBI), an RBO formed in 199@nsagreemertb

coordinate cooperation of the ten countries to maximize benefits to the stakeholders involved.
The focus of NBI is the implementation of benefit sharing to achieveadtgiiutilization of

the Nile Basin resourcesather than solely water quantity allocation. Simply stated, the

sharing of benefits from the basin (such as hydropower, irrigation, and geopolitical
cooperation)rather than allocation of water quantity riésin increased benefits for

stakeholders and enhanced cooperation. In order to achieve such an objective, the NBI should
ideally have robust institutional resiliencies. This chapter aims to assess the resiliency of the
NBI as applied to the biophysicalpcioeconomicand geopolitical systems of the countries
sharing the Nile Basin. It is based on the premise that a river basin institution that is resilient,
adaptive and transformative has higher capacity to successfully guide the implementation of
projects that increase benefits, resolve confliated enhance cooperation in

transboundary rivers.

Resilience is generally definedasthems ur e of the fApersistence
networks and of their capability to recover from disturbance anthriithe same

pre-disturbance condition@lolling 1973; Brand and Jax 200Most resilience

studies originated and have focused on the study of ecological and economic systems.
Recently, there have been more studies that use the resilience concept to study

institutional capacities. The best definition of resilience, from literature, that fits this

paper c an theability of groupstbr cansmuriities to cope with external
stresses and disturbances as a result of s
(Adger 2000) This paper defines metric for resilience of an institutipand assesses

the ability of the NBI to achieve objectives while the basic biophysical,
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socioeconomicand geopolitical systems are being maintained despite pressures. The

general and specific objectives and also their significance are describeddsiefly

General objectives:

The general objective of this paper isatsess whether the NBI, a river basin organization
formed in 1999, has the institutional capacity (resiliency) to achieve poverty alleviation and

development aspirations, via equitabldritsition of benefits of the Nile River water.

Specific objectives are to assess whether the NBI has the:

1. biophysical resilience to drought and flooding pressures.

2. socioeconomic resilience to pressures exerted due to increase in demands for a)
irrigation water, b) hydropower, and c) domestic use.

3. geopolitical resilience to pressures exerted by local, national, regional and

international stakeholders due to utilization of Nile water resources.

The sgnificance of the study includes:

1. contributing to buildilg institutional capacity of the NBI (an objectistated on
the NBI website).

2. helping to provide necessary conceptual details that may help to transform the NBI
into a permanent River Basin Organization (RBO).

3. helping to make progress in implementing Nilater management projects.

4. contributing to academic research by evaluating the NBI and applying a novel

method for assessing institutional resiliency.
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5.3 The Nile Basin Initiative

The Nile Basin Initiative (NBI) is currently a ngpermanentiver basin organization

functioning to bring cooperation and increased benefits to the countries sharing the Nile River.
The Nile basin is shared among ten countries: Egypt, Sudan, Eritrea, Ethiopia, Uganda,
Kenya, Rwanda, Burundi, Tanzangnd the Demaatic Republic of the Congo (DRC). The

basin is generally divided into the Blue Nile (Egypt, Sudan, Eritned Ethiopia) and the

White Nile (Egypt, Sudan, Uganda, Kenya, Rwanda, Burundi, TanzardeDRC) sub

basins. Both the Blue and White Niles floarthward with Egypt being the utmost

downstream country, and finally drain to the Mediterranean. The water resources in the basin
have been and still are essential in maintaining ecological systems (flora and fauna) as well as
socioeconomic systems (dortiesvater, irrigation, hydropoweand other uses). Population

and development pressures are propelling the primarily agrarian countries of the Nile to

mai ntain or increase the wutilization of the b
of theNile countries have rainfall and other river or groundwater resquerespt for Egypt

and large parts aforthern Sudan. Egypt is almost totally dependent on water from the Nile.
Facing higher water needs for irrigation, hydropower and domestic needsadigpEgypt

and Sudan reached agreements in 1929 and also in 1959 so as to use the Nile in such a way
that the two countries reach cooperation. The 1929/1959 treaties allotted (as measured in
Aswan High Dam) 55.5 billion cubic meters (BCM) of thieeNvater to Egypt and 18.5 BCM

to Sudan (Cadins 2002). Since then the rest of the Nile countries (especially Ethiopia) have
increasingly been putting claims on the Nd#ing that they were not included in the treaty

and that it is inequitable. Facing potyeand development needs, countries such as Ethiopia
(from whose territory Egypt obtains approximately 80 per(@otlins 2002)of its Nile

water), have been very critical of the status quo agreement between Sudan and Egypt.
Realizing that conflict of interests has to be changed to cooperation, the Nileenbatre

been working to enhance the institutional capacity of the NBI.

The history of the formation of the NBI and its key achievements are listed in detail on the
NBI webpagegNBI 2010v) The majoiimpetus forthe NBlocaurredin 1992 when Egypt,
Rwanda, Sudan, Tanzania, and Uganda formed the TechnicgdeCation Committee for the
Promotion of the Development and Environmental Protection of the Nile Basin
(TECCONILE). The other four riparian states participated as obsiNBI 2010v) Since

1992, through continued cooperation among the Nile countries and also support from
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Canadian International Development Agency (CIDA) and later the World Bank, the Nile
countries had sixteen major tinme meetings before the formation of N@BIBI 2010v) The
NBI, formed June 1, 1999, is a rpermanent RBO withineof the Nile countries being
represented and one observer (Erit{@3| 2010v). Theorganizational structure of the NBI
contains the Nil&COM, the NileTAC and the Nile Secretariatiffre 5.1) Key achievement
by the NBI are listed in Appendix 7.1.
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Council of Ministers
(Nile-COM): provides
overall guidance

Technical Advisory
Committee (Nile-TAC):
provides technical
assistance to Nile-COM

NBI Secretariat:
provides administrative
assistance

Strategic Action Shared Vision Program
(SVP)

Program (SAP)

Water Resources Regional Power Trade
Management Project Project

Nile Equatorial Eastern Nile
Lakes (NELSAP) SAP (ENSAP)

Figure 5.1 : Organizationaltsucture of the NBI (modified fronfNBI 2010v; GAES 2010)
The ENSAP coordinates the eastern countries (Egypt, Sudan and Ethiopia), while the
NELSAP consists of hthe eight Nile countries except Ethiopia.
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5.2 Methods.

This section describes the methodology utilized to assess the resilience or capacity of
the NBI in achieving two primary objectives: 1) increase benefits and 2) enhance
cooperation mong the Nile countries. To achieve the objectives, this section: 1)

briefly discusses figures portraying aspects of the biophysical, socioecoaohic
geopolitical systems of the Nile, and the pressures that are exerted on these three
systemsand 2) desribes the specific methods utilized in assessing the resiliency of

the NBI. The paper is based on the following two premises:

1. Biophysical, socioeconomiand geopolitical systems of the Nile Basin are subjected
to perturbations or pressures that influetize quantity, qualityand timing of water.

2. The resilience of the NBI can be evaluated by assessing its capacity to respond to
these pressures.

5.2.1Biophysical, socioeconomic and geopolitical systems and pressures

The objective of this subsectiontsbriefly describe and portray the biophysical,
socioeconomic and geopolitical systems and pressures (Figure 5.2 to 5.5). The effect
of pressures was assessgeéth respect tavater quantity, quality and timingVolf

2007) In this paper, water quantity is defined as the volumeatémavailable. Water
quality is defined by the amount of dissolved solids (silt and sediments), and
pollutants (salinity and sewage) and other related issues. Water timing is defined as
distribution of water temporally; for example the distribution ofexdty government
authorities to farmers (for irrigation) and urban dwellers (utilizing pipes to bring
consistent uninterrupted provision of watdife biophysical system is described
through a combination of the hydrological cycle and the living organiona and
fauna) of the Nile Basin. The hydrological cycle components utilized to describe the
biophysical system are precipitation and evaporation. Other factors such as
groundwater were beyond the scope of this paper. The description of the living
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organisms is limited to flora and aquatic systemfasina mobility and ecologgre
complex and beyond the scope of this paper. Although numerous press@esrted
on the biophysical system, only two factors (drought and flooding) were assessed
(Figure 5.2).
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Biophysical Systems: Biophysical

| Biophysical

- Hydrological cycle Pressures:
- Vegetation - Drought
- Flooding

Geopolitical tensions
between and among
Local, national, regional
and international

stakeholders

Socioeconomic

Effect of pressures on:

Socioeconomic

Systemsassociated 1. Quantity
with:

- Irrigation 2. Quality
- Hydropower

- Domestic

3. Timing

Geopolitical
Geopolitical Systemsppen

political discourse between and
among:

Local, national, regional and
international stakeholders

Socioeconomic
Pressures

Growing domestic,
irrigation and
hydropower demand

Figure 5.2: Impacts on water quantity, quality and timing by biophysical, socioeconomiceapalgicalpressures.
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Figure 5.3: Biophysical system of theild (Modified from literatur WRI 2003; Blackmore and Whittington 2008; Tesemma
2009) Concept: Author, Biniam lyob; Figure drawir§iniam lyob andSimon lyob).Precipitation andidcharge rates are higher
south (upstream), evaporation is higher downstream. Vegetation pattern shows desert plants to the north and tropical forests
South. Aquatic fauna are located mainly in lakes but also in tributaries.
































































































































































































































































































