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Global Water Crisis

*Almost 3 billion people lack access to
adequate sanitation

e >] billion people lack access to safe drinking
water

e At least 250 million illnesses result
® 5-10 million deaths

e 20% of 1rrigated lands are salt-laden

eWater-related disease costs US$125 billion/yr.

*Would “only” cost US$7-50 billion/yr. to
resolve
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Water and Conflict

“Fierce competition for fresh water may
well become a source of conflict and wars
in the future.”

- Kofi Annan, March 2001




International Basins of the World

&

TFOO

Dl afiores; Baslive & Ragk
Ioihmgator P roy petion
Qregon Stats Universty
Crcinhansr 0]




Challenges of

Transboundary Aquifers

.!I #°E

Border crossing river basina: 1. The e higer 0 Sanegal 4 The Gambia
“iolta & Charl 7. Guir-Saoura bajendah
Jubra-Sheabsils

From Puri and others (2001).



Scale of Conflict

Security/Economic Hostilities W
Alllance Tensions (e.g. sanctions) ar

Cooperation Meutral Relations Disputes Acute (Violent) Conflict



BASINS AT RISK:
Spatial Variation

:_:.:'____f.ff Colorado River Basin

Precipitation (inches/year)
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The Transboundary Freshwater
Dispute Database

A Project of
Oregon State University
Department of Geosciences
and the Northwest Alliance for
Computational Science

-Reference to 3,600 water-related treaties (805-1997)

*Full-text of 400 treaties and 40 US compacts, entered in
computer database

eDetailed negotiating notes (primary or secondary) from
fourteen case-studies of water conflict resolution

e Annotated bibliography of “State of the Art” of water
dispute resolution literature

*News files on cases of acute water-related disputes

eIndigenous methods of water dispute resolution




Interactive Search Interface

Treaties




DATE

12/5/73

1/1/76

7/3/78

4/7/95

6/1/99

BASIN

La Plata

Ganges

Amazon

Jordan

Senegal

COUNTRIES

Argentina--
Paraguay

Bangladesh--
India--United
Nations

Bolivia--Brazil--
Colombia--
Ecuador--
Guyana--Peru--
Suriname--
Venezuela

Israel--Jordan

Mali--Mauritania

BAR
SCALE

EVENT SUMMARY

PRY AND ARG AGREE TO BUILD 1B DAM,
HYDROELECTRIC PROJECT

Bangladesh lodges a formal protest against India with the
United Nations, which adopts a consensus statement
encouraging the parties to meet urgently, at the level of
minister, to arrive at a settlement.

Treaty for Amazonian Cooperation

Pipeline from Israel storage at Beit Zera to Abdullah Canal
(East Ghor Canal) begins delivering water stipulated in
Treaty (20 MCM summer, 10 MCM winter). The 10 mcm
replaces the 10 mcm of desalinated water stipulated Annex
II, Article 2d until desalinization plant completed

13 people died in communal clashes in 6/99 along border
between Maur. & Mali; conflict started when herdsmen in
Missira-Samoura village in w. Mali, refused to allow Maur.
horseman to use watering hole; horseman returned w/ some
of his clansmen, attacking village on 6/20/99, causing 2
deaths; in retaliation that followed, 11 more died.

Events Database, Example

ISSUE
TYPE

Infrastructure

Quantity

Economic
Development

Quantity

Quantity



Number of Events by BAR Scale
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B-7=Foarmal War

m-E=Extensive Military Acts

B-5=5mall-scale Military Acts

B -4=Folitical/Military Hostile Acts

B -3=Diplomatic/Economic Haostile Acts

B-2=CStrong/Official Werbal Hostility

|- 1=Mild/Unofficial Werbal Hostility

O0=meutral, Mon-significant Acts

m 1=Mild “erbal Support

m Z=0fficial Yerbal Support

B 3=Cultural, Scientific Agreement/Support

B A=Man-military Econ., Techno., Indust.
Agreement

mS=Mlilitary, Econ., Strategic Support

mG=International YWater Treaty

B /=Unification into Cne Mation




Institutional Resiliency Argument

Transboundary water institutions are resilient over time,
even between hostile riparians, even as conflict is waged over
other issues:

*Picnic Table Talks
*Mekong Committee
Indus River Commission

eCaucasus

*SADC Region




Conflict Within and Between Multiple Scales

The smaller the scale, the greater the likelihood of violence.




“Prevailing Wisdom”’

Causes of conflict include:

-- Climate

-- Water stress

-- Population

-- Level of development

-- Dependence on hydropower
-- Dams or development per se

-- “Creeping” changes:
e general degradation of quality
e climate change induced hydrologic variability
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ﬂ International Basins (TFDD)

+ Vote in 1997 UN
Comrention (TFDD)

_| Ethnic Minorities (GEDS)

_ | Landcower
(EROS Data Center)

+ SWSI (Ohlsson)
_| Population (NCGIA)

+ Elevation
(EROS Data Center)
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Excerpt of River Names File
Amazon River Basin
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Human Development Index Vs. BAR Scale
(By Country)
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Government Type Vs. Bar Scale
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BAR Scale

Primary Climate Type Vs. BAR Scale
(By Basin)




Primary Climate Type Vs. BAR Scale
(By Basin)

Tropical Rainy Dry Humid Humid Polar Undifferentiated
Mesothermal Microthermal




BASINS AT RISK: Working Hypothesis

“The likelihood of conflict rises as the rate of
change within the basin exceeds the institutional
capacity to absorb that change.”

Parameters which seem not to be indicators:
—— Climate
—— Water stress
—— Population
—— Level of development
—— Dependence on hydropower
—— Dams or development per se

— “Creeping” changes:
e general degradation of quality
e climate change induced hydrologic variability




Dams Per Million Sq. Km. (In) Vs. BAR Scale
(By Basin)
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Development and Institutional Capacity: Basin Setting and Corresponding BAR Scale

Basins w/Low Dam Density [, 4 .2

-12%
Basins wikigh Dam Density | NN 3.7

Basins wiTreaties and Low Dam Density | ¢ 5
Basins wiTreaties and High Dam Density | ) 4 7

-2%

Basins w/o Treaties and Low Dam Density [ NNNEENEGEGEGEGEG - S
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Cooperative Events as a Percentage of Total Events
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BASINS AT RISK: Working Hypothesis

“The likelihood of conflict rises as the rate of
change within the basin exceeds the institutional

capacity to absorb that change.”

What are indicators?

Sudden physical changes or lower institutional
capacity are more conducive to disputes:

1) Uncoordinated development: a major project in
the absence of a treaty or commission

2) “Internationalized basins™
3) General animosity




Basins Under Observation

- Fatential conflictng imterests andion lack of irsbiuticnal capacity
I Recent dspute; negatiasans in progress B o e

Ofar Intemational Basns




Potential Water Supply Crises by 2025

(Areas where existing supplies are not adequate to meet
water demands for people, for farms, and for the environment)
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Partnership Objectives

 Enhance capacity to address and prevent
transboundary waters conflict and
degradation

e Four focus area initiatives
— Training workshops
— Graduate and professional certification
— Linked information technology
— Collaborative analytical studies




Water Co-operation Facility

The international support centre for managing water conflicts and building consensus

Awareness
Technical Raising World Water
Advisory UNESCO and Council
Resource(s) Political

Backing

Education and Legal Support

Training : o and Permanent
Information UPnlvterSItlﬁ_s Arbitration Court of
Resources it Facilitation Arbitration

Applied Studies Mediation

Enabling
Clearinghouse &
Focal Point

Donors
Implementers

Stakeholders



Number of Treaties
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Water and Cooperation

“But the water problems of our world need not
be only a cause of tension;
they can also be a catalyst for cooperation

....If we work together, a secure
and sustainable water future can be ours.”

- Kofi Annan, February 2002







ARI:
Three Stages of Negotiations

° Adversarial -- each side defines its positions, or rights (win-lose,
zero-sum, distributive).

° Reflexive -- the needs of each side bringing them to their positions is
addressed.

° Integrative -- negotiators brainstorm together to address each side's
underlying interests (win-win, positive sum).

Source: Rothman, J. 1991. Negotiation as Consolidation. Journal of International Relations. 13 (1).




Criteria for Water Allocations

Initial Positions:
— Rights-based: Geography vs. Chronology

Interim Positions:

— Needs-based plus recognition of historic use

Final Agreement:

— Interest-based: Equal distribution of “baskets”
of benefits
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Map of the Sandus River basin

Sandus

Cerulean Aquifer




Map of the Sandus River basin

Cerulean Aquifer

Tangis
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Map of the Sandus River basin
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INSTITUTIONAL MODELS

e Unilateral
Development

e Coordinated
Management (eg.

Jordan)

* Integrated Watershed

Management (eg.
Schelde, Mekong)




Integration versus Transaction Costs:
Transboundary Management Structures

(after Feitelson, forthcoming)

Structure

Watershed Monitoring
Technical Research
Coordination

Resource Conservation
Training Center
Apportionment Body
Arbitration Body
Apportionment Monitoring
Investigative Advisory Body
Risk Management
Pollution Control

Joint Regulatory Bodies
Wastewater Utility

Water Utility

Economic Development
Project Management
Water Transfers or Markets
Comprehensive Utility
Integrated Watershed
Management

Centralized Joint
Management

# of Tasks

Single
Single

Single
Single
Single
Single
Single
Few
Few
Many
Several
Several
Several
Several
Several
Several
Many
Many

Many

Potential for
Disagreement
Low
Low

Low

Low

High

High
Moderate
High
High**
Moderate*
High
Moderate
Moderate
Moderate-High*
High
Moderate
High

Very High

Very High

Sovereignty
Infringement
None
None

None
None
Limited*
Limited*
None
Limited
Limited
Significant*®
Major
None
Nine
Limited
Limited
Limited
Limited
Major

Major

Transaction Costs

Low
Low

Low

Low
Medium*
Medium*
Low-Medium
Medium
Medium
High*

Very High
Medium
Medium
Medium-High
Medium-High
High***
High***

Very High

Very High




RESILIENT TRANSBOUNDARY
WATER INSTITUTIONS

Adaptable Management Structure

-- public 1nput

-- changing basin priorities

-- new Information/monitoring abilities
Clear and Flexible Allocation

-- rights to needs to interests

-- hydrologic extremes

-- new knowledge

-- changing societal values

Equitable Distribution of (Baskets of) Benefits, Not Water
Detailed Conflict Resolution Mechanism

Sustainable Institution and Financing




