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For nearly 50 years a relatively stable Indus Water Treaty (IWT) moderated competition
for the Indus water between Pakistan and India. Rising demand for water in each
nation could unsettle this stable relationship, as foreshadowed by the involvement of a
third party during 2005�2007 for the first time in the treaty�s history. This paper
discusses Pakistan and India�s experience in the context of other international shared
rivers. For the benefit of their people, Pakistan and India could coordinate unilateral
development and resolve issues rather than defer them.

Introduction

Prior to partition in 1947 of the Indus River basin, residents shared a river and its tributaries

to sustain farms, industries and cities. Partition between Pakistan and India bisected the

Indus river system, disrupting established irrigation systems. Negotiations facilitated by

the World Bank to settle disputes between the two countries (Iyer 2007) resulted in the

Indus Water Treaty (IWT) in 1960 (Indus Water Treaty 1960). For close to 50 years,

Pakistani and Indian competition for the Indus water has been moderated by a relatively

stable IWT. In May 2005 a disagreement between the two countries over India�s construc-

tion of a hydroelectric project (Baglihar dam) on the Chenab River, an Indus tributary,

was referred by both Pakistan and India to a neutral third party; the Neutral Expert�s

decision in 2007 is considered final (Salman 2008). Water competition within each nation

could unsettle this stable relationship, as foreshadowed by third party involvement for the

first time. This paper compares Indus river system water sharing with other international

rivers to suggest ways in which India and Pakistan can utilize flexibility within the IWT

framework to address rising demands for water and energy. There is scope for coordinated

unilateral action (not joint action) by India and Pakistan for raising financing to build

infrastructure for alleviating water scarcity and preventing pollution. Given the Indus

River�s historic and economic significance, addressing those issues could prevent future

conflict and improve people�s lives within Pakistan and India.

The second section of this paper presents the conflicts that have arisen between India

and Pakistan in sharing Indus water. The third section describes hydropower demand and

supply-side developments in India and Pakistan that affect current basin water access and

water quality challenges. The fourth section reports on experiences from other international

water basins of possible use in the Indus basin within the existing IWT framework. Issues
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of re-negotiation of IWT or an IWT II are not considered in this paper, as scholars and

experts on water sharing in India and Pakistan are divided on this issue (Verghese 2005,

Iyer 2007).

Political and historical background of the IWT and water-sharing disputes

Disputes between India and Pakistan over the Indus River basin began with partition in

1947 and continue today. Between 1947 and 1960 the two sides addressed their conflicts

over the sharing of Indus waters through a number of short-term agreements. In 1960,

after 14 years of negotiations, the two sides signed the IWT brokered by the World Bank

(IWT 1960). The IWT has been heralded as a model cross-border water agreement,

surviving three wars between India and Pakistan, and creating a framework for integrated

basin management (Parajuli et al. 2003, Oregon State University 2006).

The IWT allocates the six major rivers contributing to the Indus�s main stem as water

flows from China through India and Pakistan. The main rivers in this system, Indus and

Sutlej, originate from Lake Manasarovar in Tibet. The Jhelum River originates in the

Kashmir Valley of India and flows to Pakistan. The Chenab River originates in Himachal

Pradesh in India and flows through Jammu, the Kashmir Valley and into Pakistan. The

Ravi River also originates in Himachal Pradesh, but flows directly into Punjab and then

Pakistan. The Beas River originates and flows entirely in India (Zawahri 2004). The IWT

divides the Indus watershed between its Eastern Rivers and its Western Rivers, granting

control of the three Eastern Rivers (Sutlej, Beas and Ravi) to India (IWT, Article II) and

the three Western Rivers (Indus, Jhelum and Chenab) to Pakistan (IWT, Article III).1 The

IWT obliges Pakistan and India to let the river flow without interference respectively

within the Eastern and Western Rivers. The allocation is not absolute, as the IWT allows

Pakistani citizens to take water from the Eastern Rivers as they flow through Pakistan for

domestic use (which includes household, municipal and industrial purposes), non-con-

sumptive uses (navigation, flood control, fishing and wildlife protection) and irrigation

(IWT, Article II). Indian citizens can draw upon the Western Rivers as they flow through

India for domestic uses, non-consumptive uses, irrigation and generation of hydroelectric

power (IWT, Article III).1 India is granted an exception to construct non-consumptive

storage works on the Western Rivers by Annexures D and E of the Treaty. The IWT

allows either party to initiate works of drainage, river transport, soil conservation or

dredging as long as the work does not cause material damage to the other party (IWT,

Article IV). Article IV declares that each party is obliged to prevent undue pollution of the

rivers as far as practicable. The IWT allows each party to use waters for new industrial

processes if they do not cause �substantially adverse effects� on the other party (IWT,

Article IV).

India compensated Pakistan, through the World Bank, with 62 million pounds sterling

for the transfer of infrastructure and construction of replacement works (IWT, Article V).

India received the use of those irrigation canals which depended on water from the Eastern

Rivers. The treaty states that compensation is unique without any provision for additional

compensation between the two sides (IWT, Article V). The IWT established monthly data

exchange between the two nations for data collected daily (IWT, Article VI). An annex to

the treaty authorized India to build hydroelectric projects on the Western Rivers allocated

to Pakistan contingent upon agreement by Pakistan (IWT, Article III, Annexure D). The

IWT created the Permanent Indus Commission (PIC) with separate Pakistan and India

Commissioners to represent the respective governments on matters arising under the IWT,

furnish information, settle questions and meet at least once a year (IWT, Article VIII).
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The PIC is authorized to examine appropriate questions which arise between

Pakistan and India (IWT, Article IX). If the parallel Indian and Pakistani Commission-

ers cannot come to mutual agreement on a question, either Commissioner can refer the

question to a Neutral Expert (Article IX) through a process listed in Annexure F, part 2.

If the Neutral Expert renders a decision, it is final and binding (IWT, Article IX). If the

Neutral Expert informs the PIC that the differences should be treated as a dispute, then

either party can invite the other government to solve the dispute by agreement (IWT,

Article IX, Section 4) or refer it to a Court of Arbitration to deliberate and act under

terms of Annexure G.

Although the IWT was not the first bilateral transboundary water treaty, it was

unusual in three dimensions: its origin, the water allocation mechanism and its

incorporation of previously established norms in customary international water law.

The IWT was the first bilateral transboundary water treaty created through mediation of

an international organization, the World Bank. Indeed, the World Bank is a signatory to

the IWT and makes commitments of its own for tasks specified in Article V and X as

well as Annexures F, G and H.

Although Pakistan and India insisted on the IWT text �nothing contained in this treaty

. . . shall be construed by the Parties as in any way establishing a general principle of law

or any precedent� (IWT, Article XI, Section 2), the International Law Association (ILA)

used the IWT as context for its Helsinki Rules in the Use of Waters of International Rivers

(Helsinki Rules) adopted in 1966.

The IWT incorporates implicitly the substance of two prior international tribunal

decisions and at least one previous treaty. Provisions of Articles II and III allowed

Pakistani and Indian non-consumptive uses of the Eastern and Western Rivers, consistent

with the Lake Lanoux decision (Utton 1975). The IWT Article IV, Section 2 admonition to

avoid material damage to the other party is consistent with the Trail Smelter and Corfu

Channel cases (Utton 1975, Nisake 1981). The requirement that each side furnish data to

the other incorporates provisions in many treaties, including the Mexico�US treaty over

border waters (Utilization . . . 1946). IWT Article VII Section 2 requires either Party to

notify the other if it plans to construct any engineering works that would cause interference

or affect materially the other Party, consistent with the Lake Lanoux decision (Utton 1975).

When the ILA developed Helsinki Rules on the use of international rivers, the ILA

members could draw upon the IWT for confirming norms. Helsinki Rules Chapter 2 on

�equitable utilization� are reflected in both the equitable allocation of Indus tributaries to

the two sides (three each) and the fact that either Party can equitably use rivers allocated to

the other party for domestic, non-consumptive uses and irrigation. The Helsinki rules of

Chapter 3 on pollution prevention draw upon the IWT precedent. The IWT allowance for

all parties on an international river to be allowed non-consumptive use provides a prece-

dent for the Helsinki navigation and timber-floating proviso of chapter 4 (International

Law Association 1967). The IWT Article VI on data exchange, Article VIII (PIC) and

Article IX (dispute settlement) provide precedents for Helsinki Chapter 6 (International

Law Association 1967).

Even though the IWT also provides precedent for the United Nations Convention on

the Law of Non-navigational Uses of International Water Courses (the Convention),

neither Pakistan nor India has acceded to it. Both are following a global pattern of national

ambivalence towards the Convention, as most nation-states have avoided a measure which

would preclude their freedom of action. Although 103 states voted for the Convention,

only 16 of the 35 required have acceded to its provisions, too few for it to enter into force.

(Green Cross Australia 2008).
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The preamble to IWT mentions as its guiding principle �a spirit of good will and

friendship, the rights and obligations of each in relation to the other concerning the use of

these waters and making provisions for the settlement and cooperative spirit� (IWT 1960).

Maintaining a relationship over the Indus River has not been easy for either nation, as

transparency in the exchange of information and the spirit of cooperation could be better on

each side. While the two sides have compromised over large infrastructure projects, water

professionals from each side have expressed frustration with the IWT�s implementation.2

For example, Pakistan perceives that India has impeded downstream flow and diminished

Pakistan�s control over the Chenab and Jhelum Rivers by building three dams, Salal I and II

on the Chenab River and the Uri Dam on the Lower Jhelum. Pakistan argues that these

dams could pose a potential threat to its national security, as India can control the flow of

these two tributaries by varying the storage volume of water in the three dams (Zawahri

2004). Pakistan has compromised its use of the Ravi and Sutlej rivers, which flow across

the Indo-Pakistan border before making their final exit from India. Though some Pakistani

farmers are entitled to use these waters according to the IWT, Pakistan cannot develop

these rivers until they fully exit India (Zawahri 2004).

Indian professionals have expressed frustration over long delays in approval of

projects due to Pakistani objections to run-of-the-river hydropower projects on Western

Rivers in India.3 Indian experts point out that the Salal dams do not have any storage even

for daily pondage (Iyer 2007). Design compromises may have decreased the Salal I and II

dams� life expectancy and capacity to generate hydroelectric power (Zawahri 2004). India

argues that the IWT limits its ability to exploit the Indus�s hydroelectric potential,

representing an opportunity cost. In 1987 India ceased construction of the Wullar Barrage/

Tulbul Navigation Project because of Pakistan�s challenge that this project�s storage

capacity violated the IWT. India claimed the project would not increase storage capacity

or interfere with downstream flows. Though the two sides have held 11 rounds of talks

over 18 years of stalemate, as of 2009 the situation remains unresolved and the project is

on indefinite hiatus (Parajuli et al. 2003).4

Since 2002, India has sought to construct a dam on the Chenab River, a river given to

Pakistan. India had domestic, non-consumptive and irrigation rights on the Chenab in India

subject to conditions for such uses specified in treaty Annexures C, D and E. Pakistan

questioned whether their Baglihar Hydroelectric Project (BHP) Dam conformed with six

IWT criteria under paragraph 8 of Annexure D on Indian generation of hydroelectric

power on Western Rivers (Salman 2008): maximum flood design, a gated versus an

un-gated spillway, spillway gate level, water level, pondage, and level of power intake.

Pakistan objected that India refused to allow the Pakistani Commissioner to inspect the

BHP until after significant construction was already complete. Pakistan argued that this

dam would allow India further control of the Chenab River, posing a potential strategic

threat (Sinha 2006). India agreed in 2003 to defer BHP construction because of Pakistan�s

objections. Some Pakistanis believed that if India constructs the BHP then Pakistan should

be compensated for losses incurred under Article V (for financial compensation) of the

IWT (Sadiq 2005). India argued that Article V is no longer valid because all required

payments were completed by India in 1970 (Sadiq 2005). Pakistan and India could not

resolve the disagreement over India�s construction of the BHP and so referred the dispute

to a third party (Lautenbach 2005). Prior to BHP no Indus dispute had gone to a neutral

expert or a court of arbitration for 43 years.

In May 2005 a Swiss civil engineer, Professor Raymond Lafitte, was appointed as a

Neutral Expert to settle the BHP dispute; the final decision was delivered on 12 February

2007.5 Regarding the maximum volume of water that can arrive at the dam, Lafitte
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decided to retain India�s proposed 16,550 m3 s−1 versus a lower value proposed by

Pakistan (14,900 m3 s−1), based on an increased uncertainty of flood flows within the

river. On the issue of a gated or un-gated spillway, the Neutral Expert considered site

factors and spillways analysis around the world; he concluded that the ungated measures

proposed by Pakistan to prevent a flood would be costly and that the proposed BHP

spillway gate is common practice and would reduce the risk of upstream flooding.

Pakistan contested the height of the gates; India contended that the planned spillway

height should ensure safe passage for discharges that arrive at the dam. The expert ruled in

favour of India�s position, arguing that the gate levels within the IWT reflected reservoir

sedimentation technology in the 1950s and adhering to new technical standards would

better serve the IWT intent. Pakistan wanted the dam crest elevation to be lowered from

the one proposed by India; the neutral expert accepted a lower level. Pakistan argued that

India�s maximum storage was twice the height required for firm power. The Neutral

Expert determined an independently derived lower maximum storage value. Pakistan

wanted the highest level of power intake; the Neutral Expert agreed and raised the intake

level consistent with the treaty.

Pakistan�s and India�s ambivalent administration of their bilateral Indus treaty is not

uncommon in South Asia. For example, the Pancheswar Multipurpose Project (PMP)

developed under the Mahakali Treaty signed in 1996 by Nepal and India has clauses

similar to the Helsinki Rules. Even though Nepal and India have been on decent terms, the

PMP has languished for 13 years since it was signed.6

Water access, water quality and hydropower in the Indus basin

Over 70% of Indians live in rural areas where agriculture is the primary basis of their liveli-

hood (CIA Factbook for India 2008). India�s Ministry of Agriculture reported that over 200

million people are directly employed in agriculture as laborers or cultivators, with many oth-

ers providing auxiliary services to the sector (Government of India Ministry of Agriculture

2005). India�s population is growing at a rate of 1.4% (CIA Factbook for India 2008) and the

population of each of the five Indus states in the northwest is growing at a faster rate than the

country as a whole (Census of India 2001). Rising water demands have led India�s National

Commission on Water to report that by 2050 India�s average per capita water availability

will fall below 1000 m3 of water per person (National Commission on Water 1999).

India�s booming economy needs energy to grow, particularly in the state of Jammu

and Kashmir (J&K) where there are energy shortages despite many potential hydroelectric

project sites, such as the BHP. Some analysts argue that GDP growth of 7% per year

requires a 10% annual increase in power supply (Shaw 2005). Less than half of India�s

population has electricity, and some analysts argue that lack of electricity is costing India

between 1 and 3% of national income annually (Shaw 2005). Current installed capacity

for electricity in India is 113,000 MW, 25% of which comes from hydropower. To

increase its power production to meet an expected peak demand of over 157,000 MW by

2012, India is investing in nuclear energy, bio-fuels, wind energy and other sources.

India�s plans include an additional 100,000 MW in electricity capacity by 2012 (Shaw

2005). Power Minister Anant Geete has noted that only 23% of India�s hydropower potential

has been exploited and has estimated that there remains 150,000 MW (US Department of

Energy 2004). India�s state-owned National Hydroelectric Power Corp. (NHPC) is

planning to commission 1090 MW of capacity, and the government hopes that subsidies

to support hydropower plant development will help it attain a goal of nearly tripling the

country�s current installed hydropower capacity (US Department of Energy 2004).
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Regional demand for energy, especially from J&K, is driving India�s push for more

hydroelectric projects on the Western Rivers. In 2000�2001, annual per capita income in

J&K was 37% below the national average (Government of Tamil Nadu 2005). J&K

experienced increasing electricity shortages in terms of peak demand each year from 2000

to halfway through 2003, resulting in electricity shortages of between 11 and 16% as

shown in Table 1. The table also shows that J&K�s electric generating capacity of

940 MW is far short of the 1169 MW peak demand in 2002�2003.

Building hydroelectric projects along the Indus tributaries is attractive for India

because it has tapped so little hydroelectric (hydel) potential. Of the 7500 MW of hydel

potential in the state of J&K, India is generating only 1361 MW of electricity (Zawahri

2004). The Baghilar Dam has potential to generate 450 MW, representing a one-third

increase in electricity (Zawahri 2004). Some of J&K�s politicians blame New Delhi and

thus the IWT for its failure to harness its hydroelectric potential. In March 2003 the J&K

Assembly passed a resolution asking New Delhi to reconsider the IWT, which some J&K

analysts perceive as discriminatory (Sinha 2006). The Jhelum, Chenab and Indus Rivers

all flow through Jammu and Kashmir, yet under the IWT the state must seek permission

from Pakistan before any reservoir construction. Kashmiris feel that the BHP is a project

for and by J&K, and that use of their own water for regional economic development is

being given low priority by the central Indian and Pakistani governments (Sinha 2006).

Some state politicians have argued that J&K should be compensated for the losses

incurred on account of the IWT, as it limits the hydel resources that can be tapped

(Tribune News Service 2001).

India�s groundwater resources also are being challenged. The Ministry of Water

reported that 45% of irrigated land now relies on groundwater (National Commission on

Water 1999). A World Bank study also found that that groundwater provides 80% of the

domestic water supply (Briscoe 2005). India�s increasing reliance on groundwater for

agricultural and domestic needs points to increasing demand met by surface water canals

which suffer upto 40% seepage (Khan et al. 2000). Deteriorating water quality also

presents a challenge to India. While the National Commission on Integrated Water

Resources Management does not provide any formal data on Indus water quality, a study

on the Yamuna indicates it failed most major stream quality indicators (Khan et al. 2000).

Given the lack of pollution controls on industry and recent reports of hazardous industrial

and chemical-rich water crossing the border into Pakistan (Oregon State University 2006),

it could be inferred that water quality is deteriorating in the Indus.

Table 1. Jammu & Kashmir�s energy shortfalls.

2000�2001 2001�2002
2002�2003 

(Apr.�Sep. 2002)

Peak demand (MW)
Requirement 1170 1209 1169
Availability 974 999 940
Shortage MW (−) 196 (−) 210 (−) 229
% Shortage (−) 16.6 (−) 17.4 (−) 19.6
Energy (MW)
Requirement 6410 6635 3491
Availability 5361 5899 3014
Shortage MW (−) 1049 (−) 736 (−) 477
% Shortage (−) 16.4 (−) 11.1 (−) 13.7

Source: Indian Ministry of External Affairs (2002).
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Pakistan faces similar challenges to its water infrastructure. The Indus River provides

over 60% of the water utilized for irrigation and is also the main source of domestic and

industrial water for cities and villages (Khan et al. 2000). Agriculture is vital to Pakistan�s

welfare, as the agriculture sector employed 43% of Pakistan�s labour force and contrib-

uted over 20% to Pakistan�s GDP in 2008 (CIA Factbook for Pakistan 2008).

Water availability in Pakistan has been affected adversely by below-normal rains since

1998 and Pakistan�s population is increasing at a rate of 1.95%, increasing strain on water

resources (CIA Factbook for Pakistan 2008). A report by Pakistan�s Environmental Protec-

tion Agency predicts that Pakistan will become water-scarce by 2013 (Figure 1). Increasing

demands on the Indus are exacerbated by water utilization efficiency between 25 and 40%

(Khan et al. 2000). Cities are often water-short because irrigation remains a national priority.

Dams on the Indus produce almost half of the country�s electrical energy needs (Khan

et al. 2000). Plans for further dam construction represent a relatively inexpensive and renew-

able source of energy to fuel Pakistan�s economic growth, particularly given the diminishing

storage capacity due to heavy siltation of its three main reservoirs, Tarbela, Mangla and

Chasma. It is estimated that Tarbela has lost a third of its storage capacity since it was built

27 years ago (Roberts 2005). In September 2004, the Tarbela and Mangla reservoirs con-

tained only half the water required for the Rabi (winter sowing) season for the first time in

the country�s history (IRIN 2004). The two giant reservoirs intended for river flow regula-

tion and for providing extra water in lean times were low due to the lack of rain.

There is rising interstate tension in Pakistan over the need for more storage capacity on

the Indus. In a January 2006 address to the nation, President Musharraf highlighted the

need for the country to increase its storage capacity by building a series of mega-dams,

including the Kalabagh Dam that Balochistan and Punjab support, but has caused a deep

divide between the upper and lower riparian provinces in the country. The North-West

Frontier Province (NWFP) and Sindh oppose the dam because people will be displaced

and they fear water stress downstream. President Musharraf called the project a �question

of life or death� for Sindhis, and added that building more dams was an economic

necessity (The Nation 2006).

Figure 1. Population growth and water availability in Pakistan. 
Note: With a population growing at nearly 2% per year, the Environmental Protection Agency
(EPA) of Pakistan reported that the country could experience water scarcity (<1000 m3 water availa-
bility/capita/year) by 2013. 

Source: Pakistan EPA (2005).
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Pakistan as the lower riparian nation suffers industrial and agricultural pollution cross-

ing the border from India. These chemically polluted waters have been linked to decreased

soil fertility and reduced agricultural yields as well as serious health consequences in the

upper Indus basin in Pakistan (Zawahri 2004). Studies of the lower Indus have shown that

the area suffers from industrial and agricultural pollution which has led to the depletion of

riverine and mangrove forests (Saifullah et al. 2004).

Agricultural lands are also affected by high salinity and water-logging. The annual

report of the State Bank of Pakistan (2003�2004) found that 15.5 million hectares of land

are lost each year due to water-logging and an additional 5 million hectares are lost due to

salinity. In addition, 15 million tons of salt accumulate in the basin each year and saline

water seeps into freshwater aquifers (Briscoe et al. 2005). Analysts argue that the Indus

delta no longer receives adequate flow and is degrading rapidly, while industrial and

agricultural pollution from pesticides, fertilizers and chemical waste floods into surface

water and groundwater (Briscoe et al. 2005).

Groundwater recharged by poor-quality surface water is a mixed blessing. Some

reports find that farmers use more groundwater because it is more reliable and of better

quality than surface water from the old canal system (Briscoe et al. 2005). Unchecked

tapping of groundwater is contaminating these resources, leading to salt intrusion. Poor-

quality surface water may affect the agricultural productivity of Pakistani farmers, as

those using groundwater have been shown to have higher crop productivity than farms

dependent on surface water (Briscoe et al. 2005).

While third party arbitration may have settled the BHP issue, the failure of India and

Pakistan to resolve the matter on a bilateral basis through direct negotiation raises the issue

of whether they can solve future questions together. Referral to a neutral third party may

not be the best way for two sovereign countries to solve disagreements; arbitration can

undermine future cooperation. As the two countries continue to address rising water

demands reflecting demographic needs, deteriorating water quality and low water-use

efficiency could undermine water relationship between India and Pakistan, as the IWT

does not contain mechanisms to address issues not articulated in the treaty itself.

The future of cooperation and the IWT

Indus River cooperation affects not only Pakistan and India but can also have consequences

for others as they are nuclear nations and unresolved bilateral issues do not contribute to

subcontinent stability. The IWT is unusual among international water-sharing agreements

because allocation is based on tributary locations; water is neither allocated on a quantitative

basis between the parties nor managed by an operating rule. The IWT is specific about

which nation uses which tributary, but it does not create mechanisms to address issues not

specified in the treaty per se, such as groundwater use, changes in flow due to climate

change, changing domestic demand due to population increases or rainfall variability. Even

if both parties were happy with the IWT, they have three future options for managing the

waters of the Indus and its tributaries: adapt within the IWT, modify the IWT or scrap the

IWT and renegotiate a new treaty. This paper views as beyond its scope any modification

of the existing treaty or renegotiation of a new treaty, as these options would represent

geopolitical choices of the co-riparians that could take longer to implement than the IWT

took to negotiate. This paper seeks to address how Pakistan and India can improve the

quality of the lives of their citizens within the IWT�s terms.

Three mechanisms to improve the co-management of the Indus are (1) the IWT dispute

resolution mechanism; (2) other IWT provisions allowing the Parties to compromise on
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mutually beneficial actions; and (3) bilateral agreements outside of the formal frame but

consistent with the IWT. India and Pakistan have demonstrated in the Baglihar case that

they can use Article IX, Section 2 in the settlement of differences through a neutral

expert. India and Pakistan could use the PIC and the IWT�s water quality provisions

(IWT, Articles IV and VIII) to address water pollution, which the two parties have yet to

do. They may have to find another mechanism to solve issues not included in the IWT,

such as groundwater use, changes in flow or water conservation. Article VII of the IWT

encourages cooperation between Pakistan and India: �the two parties recognize that they

have a common interest in the optimum development of the Rivers, and, to that end, they

declare their intention to cooperate, by mutual agreement, to the fullest extent� (IWT

1960). Article VIII of IWT created the PIC to �establish and maintain co-operative

arrangements for the implementation of this Treaty, to promote co-operation between the

Parties in the development of the waters of the Rivers, and to study and report to the two

Governments on any problem relating to the development of the waters of the Rivers�

(IWT 1960). Paragraph 10 of this same article provides that �the Commission shall

determine its own procedures,� allowing the Commissioners to jointly adopt means to

consider issues of mutual interest. Through their PIC Commissioners, India and Pakistan

could cooperate via Articles VII and VIII seeking external financing that could support

independent unilateral (not joint) development of their respective water resources,

manage groundwater, practise water conservation and respond to flow fluctuations

related to climate change.

Co-riparians on other transboundary rivers have used mutual declarations as a basis for

coordinated independent development (not joint) that can benefit each side (see Table 2).

For example, under the 1944 Mexico/US treaty on their transboundary rivers, the parties

can adopt a �Minute� agreement which allows consensual action within the original treaty

framework; it is a device either to interpret treaty language or authorize joint or coordinated

unilateral investments or action. For example, Minute 279 of the 1944 Treaty allowed

Mexico and the US to undertake joint or coordinated independent measures to improve the

water quality (Utilization 1946, International Boundary and Water Commission 2006).

The 1998 South African Water Act has a �Reserve� concept referring to the quantity and

quality of water required to protect aquatic ecosystems in order to secure ecologically

sustainable development and use of the relevant water resource (South African-National

Water Act 1998). Although the quantity issue has already been addressed by the IWT, the

notion of a reserve could still be applied to water quality, where the two countries could

reach an understanding to sustain a minimum level of water quality in the Indus River Basin.

In Annex 2, Article 3 of the Treaty of Peace between the Hashemite Kingdom of

Jordan and the State of Israel in 1994 authorizes each of Jordan and Israel to undertake

protecting, within their own jurisdiction, the shared waters of the Jordan and Yarmouk

rivers, and Arava/Araba groundwater, against any pollution, contamination, harm or

unauthorized withdrawals of each other�s allocations (Israel and Jordan . . . 1994). Jordan

and Israel agreed to monitor jointly the quality of water along their boundary, and each

Table 2. International precedents for determining water quality and derived benefits.

1944 Treaty between the US and Mexico on the 
Rio Grande/Río Bravo

�Minute�

1998 South African Water Act �Reserve�
1994 Peace Treaty between Israel and Jordan �Water Quality and Protection�
1961 Treaty relating to Cooperative Development of Water 

Resources of the Columbia River
�Water-Derived Benefits�

ambrish dhaka
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prohibits the disposal of municipal and industrial wastewater into the course of the

Yarmouk or Jordan River before they are treated to standards allowing their unrestricted

agricultural use. The treaty states that the quality of water supplied from one country to the

other at any given location shall be equivalent to the quality of the water used from the

same location by the supplying country (Israel and Jordan . . . 1994). By tying water

quality in the supplying country to the water quality in the receiving country, the 1994

accord ensures that the upper riparian nation does not impose a pollution externality on the

lower riparian nation in the form of downstream pollution.

The Jordan�Israel Treaty addresses many of the same water quality issues which face

Pakistan and India; Article VIII of the IWT gives the PIC power to determine its own

procedures, so the Commission could establish a committee to investigate Indus basin

water quality or groundwater use. Through findings it could encourage each side to

improve water quality or develop a way to use groundwater sustainably while operating

under the IWT framework.

As India and Pakistan continue to debate the meaning of �benefits�, some constructive

clarification could be of use to both sides. Giordano and Wolf (2003) suggest that model inter-

national water agreements consider benefits derived from water, not just the water itself

(Giordano and Wolf 2003). Under Article X of the 1961 Columbia River Treaty, the US paid

Canada for the benefits of flood control and Canada was granted rights to divert water for

hydropower purposes (Giordano and Wolf 2003); the two national governments recognized

benefits derived from water. An interpretation of �benefits� could have eased the BHP stale-

mate, rather than requiring third party intervention. The principle of compensation could be

used by India to divert water for hydropower purposes; in return Pakistan could be compen-

sated for the amount of water diverted. Such financial compensation has not been possible

under the IWT as Pakistan and India interpret it. Article VIII could be reinterpreted as allowing

such an exchange for promotion of project development by Pakistan and India. The allowance

for �optimum development� under Article VII and �co-operative agreements� to promote

�development of water� under Article VIII of the IWT could provide Pakistan and India with a

starting point to expand coordinated unilateral management.

If either Pakistan or India is not comfortable using transboundary water management

innovations from other international basins, the parties could create parallel bilateral

mechanisms to coordinate unilateral (not joint) actions consistent with the IWT but

outside of the PIC. For example, Mexico and the US have created four bilateral mecha-

nisms outside their transboundary river treaty that permit coordinated unilateral actions

consistent with their treaty: the La Paz Agreement, the Border Environmental Cooperation

Commission/North American Development Bank (BECC/NADB), the Border 2012

Agreement, and the Ten State Process. In 1983, the US and Mexico adopted the La Paz

Agreement by executive action to cooperate in solving bilateral environmental problems

without involving their joint transboundary water commission, the IBWC (La Paz

Agreement 1983). La Paz has been used for water, air and hazardous waste pollution,

pollution prevention, and emergency response and preparedness. In 1993 Mexico and the

US adopted a side agreement to the North American Free Trade Agreement creating the

BECC and the NADB (NAFTA 1993). Mexico and the US have invested over US$1.5 billion

along one shared river alone, the Rio Grande/Rio Bravo (Dulay and Eaton 2007); those

funds have enhanced the quality of the lives of the poor through improved water availability

and water quality. Mexico and the US agreed to a parallel shared bilateral grants program to

improve the environment and health along Mexico and US border through the Border

2012 Agreement (Border 2012 program 2001). Each year Mexican and US local and state

representatives work with federal counterparts to invest in transboundary environmental
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improvement projects. In 1980 the governors of all 10 states along the Mexico/US border

agreed to meet to discuss common issues including agriculture, pollution, energy, tourism

and ecology (Blaise 2001). These meetings have become an annual event (referred to as

the �Ten State Process�), involving separate meetings among the 10 governors and among

their 10 state environmental administrators. These meetings have allowed the states to

influence both national governments to improve border institutions and the border

environment. Pakistan and India could develop comparable governmental links outside

the IWT framework but consistent with its rules to address coordinated independent water

resource management actions where no efforts need to involve joint action. As with

Mexico and the US or Jordan and Israel, Pakistan and India can overcome opportunity

costs of delay by taking initiatives that could raise funds to facilitate coordinated unilateral

actions that improve people�s lives.

Conclusion

While India and Pakistan have cooperated over the Indus since 1960, growth and develop-

ment issues endanger the stability of this relationship as illustrated by the BHP dispute.

Future water sharing may become more complex as water quality, water efficiency,

energy needs, climate change and demographic pressures place increasing demands on

already-scarce water resources. Pakistan and India should consider how to use the existing

institutional framework for resolving water issues or coordinating unilateral actions that

improve the lives of their people.

Notes

1. An anonymous referee estimated the division of water between India and Pakistan allocates
81% of the Indus to Pakistan and 19% to India. Pakistan and India do not publish flows so it was
not possible to validate that water allocation estimate.

2. An anonymous referee�s observation.
3. Hydropower development in India in the Chenab Basin in Himachal Pradesh and Jammu and

Kashmir under the Prime Minister�s 50,000 MW initiative has now opened up for development
by private investors. According to an anonymous referee, most of these hydropower projects are
likely to be run-of-the-river only.

4. An anonymous referee made a similar observation.
5. An excellent summary of the neutral expert decision is provided by Salman (2008) and the

following paragraph is based on this article.
6. An anonymous referee�s observation.
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