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ABSTRACT

The Indus River Basin, a vital resource supporting 300 million people
across South Asia, faces escalating threats from climate change,
population growth, and outdated governance under the 1960 Indus
Waters Treaty (IWT). This article proposes a Joint Indus Basin
Authority (JIBA) as a transformative framework to replace competition
with cooperation. JIBA would integrate lessons from global models like
the Mekong River Commission and Nile Basin Initiative,
emphasizing shared benefits (hydropower trade, climate-resilient
agriculture), institutional innovation (adaptive governance, transparent
data-sharing), and equitable resource management. By addressing the
IWT’s gaps exclusion of groundwater and climate adaptation, bilateral
limitations JIBA could foster regional stability through technical
collaboration (joint monitoring, flood forecasting) and political confidence-
building (phased negotiations, third-party mediation). The article outlines
JIBA’s governance structurve, benefit-sharing mechanisms, and
implementation roadmap, arguing that cooperative water diplomacy is
not just economically and environmentally imperative but also a strategic
opportunity to redefine India-Pakistan relations.

Keywords:Indus River Basin, Transboundary Water Cooperation, Joint
Indus Basin Authority, Indus Waters Treaty, Climate Adaptation,
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Introduction

The Indus River Basin, a vital lifeline for over 300 million people
across South Asia, represents both an ecological treasure and a
geopolitical tinderbox. Stretching across 1.1 million square
kilometers through India, Pakistan, China, and Afghanistan, this
transboundary water system supports 45 million acres of farmland
and generates significant hydropower (Briscoe & Qamar, 2006;
World Bank, 2023). However, climate change is dramatically
altering the basin's dynamics, with Himalayan glaciers - which
feed 80% of the river's flow - retreating at alarming rates,
potentially reducing water availability by 30% by 2050 (UNDP,
2023). This ecological crisis unfolds against a backdrop of intense
political competition, where water infrastructure projects become
symbols of national sovereignty, and where the existing
governance framework struggles to address contemporary
challenges of scarcity, pollution, and equitable distribution.

The 1960 Indus Waters Treaty (IWT), while historically
significant as a conflict-prevention mechanism, has shown
increasing strain in recent decades due to its rigid allocation
system and inability to adapt to new realities. The treaty's division
of rivers between India and Pakistan - eastern rivers (Ravi, Beas,
Sutlej) to India and western rivers (Indus, Jhelum, Chenab) to
Pakistan - fails to account for groundwater depletion, climate
impacts, or the water-energy-food nexus (Michel, 1967,
Brookings, 2022). Contemporary disputes, such as those
surrounding the Kishenganga and Ratle hydroelectric projects,
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reveal how technical disagreements quickly escalate into political
confrontations in the absence of effective cooperative mechanisms
(Permanent Court of Arbitration, 2013). Moreover, the treaty's
exclusion of other riparian states like China and Afghanistan
limits its capacity to address basin-wide challenges, while its lack
of provisions for environmental protection or climate adaptation
renders it increasingly inadequate for 21st century water
governance (Hussain, 2018).

This article suggests the creation of a Joint Indus Basin Authority
(JIBA) as a transformative solution to the identified limitations by
institutionalized cooperation. Drawing on and indeed going
beyond the IWT framework, JIBA would include experience from
the successful transboundary water initiatives such as the Mekong
River Commission and Nile Basin Initiative, where the shared
monitoring, joint development of infrastructure, and benefit
sharing arrangements showed the way forward (Mekong River
Commission, 2022; Nile Basin Initiative, 2020). Such an authority
would mean that technical cooperation on adaptation to climate
can be facilitated, there should be established transparent data
sharing mechanisms through use of modern satellite and sensor
technologies (NASA-ISRO 2023) and platforms for stakeholder
engagements including provincial governments, farmers’
associations, and civil society groups can be established. The shift
from competing to cooperative management could enable JIBA to
change the Indus Basin from a ground for conflict into a basis for
regional stability and sustainable development (Zeitoun &
Mirumachi, 2008).

The Current State of Water Sharing and Resource Management

The political relations embedded in the sharing of Indus Basin
water continue to be fraught with tension, as the Indus Waters
Treaty (IWT) of 1960 i1s the overarching - and increasingly
strained — mechanism behind India-Pakistan water relations.
Although for six decades armed conflict over water was avoided
by the treaty, its emphasis on legal water allocation and not on
cooperative management has increasingly become a liability in the
21st century (Briscoe & Qamar, 2006). The treaty’s harsh
separation of rivers does not consider key modern problems such
as management of groundwater (which meets more than 60% of
Pakistan’s irrigation requirements) or impacts of climate change
(World Bank, 2020). Political posturing often drowns technical
cooperation in the manner in which Pakistani protests against
Indian Hydroelectric projects such as the Kishenganga Dam
continue to generate a decade-long arbitration process, without
allaying underlying tensions (Permanent Court of Arbitration,
2013). The bilateral character of the treaty also precludes other
riparian countries such as China and Afghanistan whose upstream
activities are increasingly altering basin hydrology but are beyond
any formal governance system (Chellaney, 2013).

Mounting environmental and demographic pressures are
exposing the IWT's inadequacies with growing urgency. Climate
change has altered precipitation patterns and accelerated glacial
melt in the Himalayas, potentially reducing Indus flows by 30-
40% by 2050 while increasing flood risks (UNDP, 2023).
Simultaneously, population growth has skyrocketed water
demand, with Pakistan's water availability plunging from 5,000
cubic meters per capita in 1947 to just 800 cubic meters today -
well below the scarcity threshold (Asian Development Bank,
2021). Agricultural inefficiencies compound these challenges:
outdated irrigation networks lose over 40% of water through
leakage and evaporation, while energy subsidies encourage
wasteful groundwater extraction that has depleted aquifers by 1-2
meters annually in Punjab's breadbasket regions (Qureshi, 2020).
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The IWT contains no mechanisms to address these systemic
threats, leaving both countries trapped in a zero-sum competition
over dwindling resources even as their shared ecosystem
deteriorates.

The technical constraints further limit effective water
management with the current system. Monitoring is fragmented
and India and Pakistan have two separate hydrological databases
which often provide differing flow measurements (Wescoat et al.,
2018). Infrastructure projects are carried out without harmonised
impact assessments on the environment as experienced when the
unexpected Baglihar Dam construction in India changed sediment
flows to downstream Pakistani farms (Alam, 2015). The dispute
resolution mechanisms of the treaty, although Ilegally
sophisticated seem too slow and adversarial to effectively deal
with real-time water quality issues such as the 2022 pesticide
contamination crisis that had temporarily crippled Lahore’s water
treatment plants (Pakistan Council of Research in Water
Resources, 2022). Quite possibly, most importantly, the IWT
framework has no corresponding clauses for joint adaptation to
the climate, leaving both countries to develop independent (and
regularly mutually contradictory) responses to common perils
such as glacial lake outburst floods or changing position of the
monsoon (Scott et al., 2019). These systemic gaps demonstrate the
limitations of pure legalistic water sharing to deliver basin
sustainability in the absence of accompanying institutions for
technical cooperation and adaptive management.

China’s control over the upper tributaries of the Indus, particularly
through the construction of hydropower projects in Gilgit-
Baltistan and Tibet, adds a critical dimension to basin
hydropolitics. Under the Belt and Road Initiative, China’s
growing infrastructure investments and water management
policies influence flow regimes downstream, yet remain outside
bilateral India-Pakistan frameworks. This upstream control affects
seasonal flows and complicates regional coordination,
necessitating that any Dbasin-wide authority incorporate
mechanisms for engaging China as a stakeholder to ensure
comprehensive governance.

The Case for a Joint Indus Basin Authority (JIBA)

The establishment of a Joint Indus Basin Authority (JIBA) could
unlock transformative benefits that transcend the limitations of the
current zero-sum approach to water management. Basin-wide
cooperation would enable India and Pakistan to jointly address
their shared water challenges while realizing significant economic
gains. Collaborative hydropower development could generate an
estimated 10,000 MW of additional clean energy capacity through
optimized dam operations and shared transmission infrastructure
(IRENA, 2023). Agricultural productivity could increase by 15-
20% through coordinated water-saving technologies and joint
research on climate-resilient crops (FAO, 2022). Environmental
benefits would be equally profound - coordinated flood
management systems could reduce disaster risks for 20 million
vulnerable residents, while joint water quality monitoring could
tackle the growing pollution crisis affecting downstream
ecosystems (World Bank, 2022). Perhaps most importantly, JIBA
could facilitate benefit-sharing arrangements where upstream
water storage in India creates irrigation security for Pakistan in
exchange for energy exports, creating mutual economic incentives
for cooperation rather than conflict (Sadoff & Grey, 2002).

Successful precedents from other transboundary basins
demonstrate the viability of such cooperative models. The
Mekong River Commission (MRC), despite political tensions
between member states, has maintained continuous data-sharing
and joint planning since 1995, preventing conflicts over 60
proposed dams while protecting fisheries supporting 60 million
people (MRC, 2022). Similarly, the Nile Basin Initiative's
Cooperative Framework Agreement has enabled joint
infrastructure projects like the $4.5 billion Grand Ethiopian
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Renaissance Dam to proceed through negotiated benefit-sharing
rather than confrontation (Nile Basin Initiative, 2021). Even more
relevant to the Indus context, the Senegal River Basin
Organization successfully transformed water management among
historically hostile nations (Mauritania, Senegal, Mali) by creating
shared governance institutions that increased agricultural output
by 30% while reducing flood damages (GWP, 2020). These cases
prove that institutionalized cooperation can yield tangible benefits
where unilateral approaches fail.

While the Mekong River Commission and Nile Basin Initiative
provide valuable governance models, the Indus Basin’s context
presents unique challenges. Unlike these basins, India and
Pakistan remain entrenched in a protracted geopolitical rivalry
exacerbated by the Kashmir dispute and cross-border terrorism,
which complicate trust-building and information sharing.
Moreover, longstanding political narratives frame water as a zero-
sum resource linked to national security, reducing incentives for
cooperation. These geopolitical and security sensitivities
necessitate that any cooperative framework for the Indus Basin be
carefully adapted to regional realities, rather than replicating
external models without modification.

JIBA's institutional framework would build upon but significantly
expand the IWT's narrow mandate. A three-tier governance
structure could include: (1) a Ministerial Council for policy
decisions (composed of water and energy ministers from all
riparian states); (2) a Technical Committee of hydrologists,
engineers and climate scientists to develop joint management
plans; and (3) a Citizen Advisory Forum incorporating farmers,
indigenous communities and civil society (adapted from MRC
model). Decision-making would follow a "consensus-minus-one"
principle to prevent vetoes by single parties, with binding
arbitration for unresolved disputes (UN Water Convention, 1992).
Crucially, JIBA's mandate would extend beyond water allocation
to include: climate adaptation strategies like coordinated glacier
monitoring (using Indo-Pakistani satellite capabilities); joint
infrastructure financing mechanisms; and transboundary
environmental protection zones. By integrating the IWT's legal
robustness with adaptive governance principles, JIBA could
transform the Indus Basin from a source of conflict into a model
of water diplomacy (Zeitoun & Mirumachi, 2008).

Economic and Environmental Benefit-Sharing

A Joint Indus Basin Authority (JIBA) could fundamentally
reshape the economic relationship between India and Pakistan by
transforming water from a source of conflict into a catalyst for
regional prosperity. By facilitating equitable water-sharing
policies, JIBA would enable more efficient agricultural water use,
potentially increasing crop yields by 15-20% in water-stressed
regions of Punjab and Sindh (F4O, 2022). Improved irrigation
scheduling and joint investments in modern canal systems could
reduce water wastage, which currently exceeds 40% in Pakistan’s
aging infrastructure (A4sian Development Bank, 2021). Additionally,
JIBA could unlock energy trade opportunities, allowing Pakistan
to import surplus hydropower from Indian dams during peak
demand periods, while India benefits from stabilized river flows
for its own agricultural needs (World Bank, 2023). Such
cooperation could extend to cross-border food trade, where water-
efficient crops grown in India’s water-rich regions could
supplement Pakistan’s food security during droughts, fostering
economic interdependence that reduces political tensions (Sadoff
& Grey, 2002).

From an environmental perspective, a shared management
system under JIBA would provide a unified approach to climate
adaptation, mitigating risks that neither country can address
alone. Coordinated flood forecasting and early-warning systems—
modeled after the Mekong River Commission’s success in
reducing flood fatalities by 60% (MRC, 2022)—could protect
vulnerable communities along the Indus. Joint monitoring
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of glacial melt and groundwater depletion using Indian and
Pakistani satellite data (*NASA-ISRO, 2023*) would allow for
proactive drought responses. Furthermore, pooling expertise
on water quality management could address severe pollution in
the Indus Delta, where untreated industrial discharge and
agricultural runoff have devastated aquatic ecosystems (WWF,
2022). By establishing transboundary protected zones, JIBA could
also preserve critical wetland habitats, benefiting biodiversity
while securing fisheries that support millions of livelthoods
(IUCN, 2021).

The cornerstone of JIBA’s success, however, lies in its potential to
institutionalize equitable benefit-sharing a model where both
nations gain measurable advantages from cooperation. For
instance, India could store excess monsoon water in upstream
reservoirs, releasing it during Pakistan’s dry seasons in exchange
for hydropower revenue or reduced trade barriers (Zeitoun &
Mirumachi, 2008). Joint financing of desalination plants along the
Indus Delta could provide clean drinking water to coastal
communities in both countries, while shared research
initiatives on drought-resistant crops could boost agricultural
resilience (ICARDA, 2023). To ensure fairness, JIBA could adopt
a "benefit allocation formula" based on water contributions,
population needs, and economic impacts, similar to the Nile Basin
Initiative’s cooperative framework (NBI, 2021). By aligning
national interests with collective gains, JIBA could move the
Indus Basin from a paradigm of scarcity and suspicion to one
of shared abundance and stability.

However, realizing a 15-20% increase in agricultural productivity
and harnessing 10,000 MW of clean energy potential requires
navigating significant political and technical hurdles. Energy trade
between India and Pakistan remains constrained by tariff and
transmission challenges, while infrastructure investments are
hampered by financing shortages and bureaucratic inertia. Cost-
benefit analyses under different cooperation scenarios reveal that
without strong political will and risk mitigation, these projections
could remain aspirational. Therefore, phased investments, risk-
sharing mechanisms, and confidence-building measures are
essential prerequisites to bridge these gaps.

Overcoming Historical and Political Barriers

The creation of a Joint Indus Basin Authority (JIBA) faces
formidable political hurdles, rooted in decades of mistrust between
India and Pakistan. Water disputes have long been weaponized in
bilateral relations, with Pakistan viewing India’s upstream dam
projects as existential threats and India dismissing Pakistani
concerns as obstructionist (4khtar, 2020). Domestic politics further
complicates cooperation hardline factions in both countries frame
water-sharing as a zero-sum game, making compromise politically
risky (Swain, 2021). To overcome these barriers, confidence-
building measures (CBMs) are essential. For example, pilot
projects like real-time data-sharing on river flows (modeled after
the US-Mexico IBWC) could demonstrate tangible benefits
without requiring immediate political concessions (IBWC, 2022).
Track-II dialogues involving retired diplomats, military officials,
and academics such as the Neemrana Initiative have shown
promise in fostering informal consensus on water issues, providing
a template for incremental progress (Mustafa, 2019).

Successfully implementing JIBA will require bottom-up
stakeholder engagement to counterbalance nationalist rhetoric.
Provincial governments particularly Punjab and Sindh in
Pakistan, and Punjab and Jammu & Kashmir in India must be
included in negotiations, as their agricultural economies are most
affected by water policies (Watto & Mitchell, 2021). Farmers’
unions, which wield significant political influence, could be
engaged through joint training programs on water-efficient
irrigation, creating grassroots support for cooperation (IWMI,
2023). Civil society organizations, such as the Indus Forum, have
already pioneered cross-border collaborations on flood
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preparedness; scaling these efforts under JIBA could build trust at
the community level (/CIMOD, 2022). Crucially, gender-inclusive
planning must address women'’s roles in water management, as
they bear the brunt of scarcity but are often excluded from
decision-making (UN Women, 2023). Water governance under
JIBA must integrate gender inclusivity beyond token mentions.
Women, especially in rural areas, are primary water collectors and
managers, yet remain excluded from formal decision-making.
Institutionalizing women’s participation through reserved seats in
the Citizen Advisory Forum, gender-sensitive capacity building,
and targeted programs promoting female leadership in agricultural
water management can enhance equity and improve outcomes.
Such inclusive governance aligns with broader development goals
and strengthens community resilience.

International actors can play a pivotal role in bridging divides.
Neutral mediators like the World Bank (which brokered the 1960
IWT) or the International Water Management Institute
(IWMI) could provide technical expertise and depoliticized
forums for negotiation (Briscoe, 2010). The UNECE Water
Convention, with its proven framework for transboundary
cooperation, could offer legal and institutional blueprints
(UNECE, 2022). Third-party funding from entities like the Green
Climate Fund might incentivize participation by subsidizing joint
infrastructure projects (GCF, 2023). However, external
involvement must be carefully calibrated to avoid perceptions of
overreach; a "light-touch" facilitation model similar to the Nile
Basin Initiative’s approach would prioritize regional ownership
while providing neutral arbitration for disputes (NBI, 2021). While
international actors like the World Bank and UNECE provide
valuable = technical facilitation, over-dependence  risks
undermining regional ownership and political legitimacy. To
mitigate this, JIBA should prioritize establishing an ‘Indus Basin
Development Fund’ funded primarily by riparian states with
measured international contributions. Such a mechanism would
balance external expertise with local agency, fostering sustainable
financing and minimizing perceptions of external overreach.

Internally, cooperation faces challenges beyond the bilateral
dimension. In Pakistan, disputes between Punjab and Sindh over
water allocation reflect deep provincial rivalries that complicate
federal engagement with JIBA initiatives. Similarly, Indian states
like Punjab and Jammu & Kashmir have competing water
interests. Overcoming these intra-state conflicts requires federal
reforms that strengthen inter-provincial coordination and
empower local stakeholders, ensuring that JIBA’s benefit-sharing
mechanisms are sensitive to subnational politics and equitable
distribution.

Proposed Mechanisms for Implementation
1. Negotiating Terms for Cooperation

The establishment of a Joint Indus Basin Authority
(JIBA) requires a phased, confidence-building approach to
navigate political sensitivities. A three-stage negotiation
process could be adopted:

o Stage 1: Technical Working Groups

o Composed of hydrologists, engineers, and climate
scientists from both countries, tasked with:

= Developing a  shared hydrological
database (integrating Indian and Pakistani
satellite/monitoring systems).

= Identifying pilot projects (e.g., joint flood
early-warning systems or small hydropower
plants).

o Example: The US-Mexico International Boundary
and Water Commission (IBWC) began with
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technical collaborations before expanding to treaty
amendments (IBWC, 2022).

o Stage 2: Political Framework Agreement

o A non-binding memorandum of understanding
(MoU) could outline JIBA’s scope, avoiding
immediate contentious issues (e.g., water
allocations).

o Focus on "low-hanging fruit" like:

= Climate adaptation (e.g., glacial melt
monitoring).

= Pollution control (joint standards for
industrial effluents).

o Precedent: The Mekong Agreement (1995) started
with limited commitments before expanding (MRC,
2022).

o Stage 3: Institutionalization

o Formalize JIBA through a revised Indus Waters
Treaty annex, ratified by both parliaments.

o Include funding mechanisms:

= Equal contributions from India/Pakistan
(e.g., 0.1% of water-sector budgets).

= International grants (e.g., World
Bank or Green Climate Fund).

2. Decision-Making and Dispute Resolution
JIBA’s governance should balance efficiency with inclusivity:
e Structure:

o Ministerial Council: Policy decisions
(India/Pakistan water ministers + rotating third-
party chair during disputes).

o Technical Committees: Sector-specific (agriculture,
energy, climate).

o Citizen Advisory Council: Farmers, NGO:s,
indigenous groups.

e Decision Rules:

o Consensus-minus-one: Decisions proceed if only
one party dissents, with arbitration options.

o Weighted voting for technical issues (e.g., based on
hydrological contributions).

e Dispute Resolution:

o Mediation-first: Neutral experts (e.g., International
Water Association) facilitate negotiations.

o Arbitration backup: Binding rulings by a panel of 3
experts (1 Indian, 1 Pakistani, 1 international).

o Model: The Nile Basin Initiative’s Conflict
Resolution Mechanism (NBI, 2021).

3. Long-term Sustainability and Adaptation

To remain relevant amid climate change, JIBA must embed
flexibility:

o Adaptive Governance Tools:

o 5-year review cycles to adjust water-sharing
formulas based on:

= Climate data (e.g., glacial retreat rates
from NASA-ISRO satellites).
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= Population/economic shifts (e.g.,
urbanization impacts).

o "Living Treaty" provisions: Automatic adjustments
for droughts/floods (e.g., temporary allocation
changes).

o Knowledge Integration:
o Joint research programs on:

= Groundwater recharge (using Al-powered
aquifer mapping).

= Crop-water efficiency (via India-Pakistan
agricultural exchanges).

o Example: The Senegal River Basin’s adaptive
management reduced climate vulnerabilities (G WP,
2020).

e Transparency Measures:
o Public dashboards for real-time water data.

o Annual citizen scorecards to evaluate JIBA’s
performance.

Implementation of JIBA requires a realistic, phased approach:
Short-term (1-3 years):

Establish technical working groups, initiate pilot data-sharing
projects, and build stakeholder trust. Potential bottlenecks include
political resistance and data standardization challenges.

Mid-term (3-7 years):

Formalize political agreements, launch joint infrastructure
projects, and institutionalize governance mechanisms. Challenges
may arise from funding constraints and bureaucratic inertia.

Long-term (10+ years):

Achieve full institutionalization with adaptive governance,
expanded benefit-sharing, and climate resilience programs.
Potential roadblocks include changing political landscapes and
regional instability.

Conclusion

The creation of a Joint Indus Basin Authority (JIBA) signifies
more than just a technical approach to water management; it
represents a paradigm shift with the potential to transform India-
Pakistan relations through mutual benefits. Climate change,
population growth, outdated governance frameworks, and
political strife over a dwindling resource threaten the livelthoods
of over three hundred million people dependent on the Indus
Basin. Yet, JIBA’s framework rooted in trust-building, equitable
benefit-sharing, and adaptive governance offers hope for a
sustainable future. Scientific research, cooperative infrastructure
projects, and transparent decision-making are essential to shift the
region from a conflict zone to one of stability and cooperation,
transforming the flow of the Indus into a source of shared
prosperity. Successful models like the Mekong River Commission
and the Nile Basin Initiative demonstrate that even historically
adversarial riparians can collaborate when incentives and treaties
align their interests. For India and Pakistan, JIBA would not only
secure water futures but also unlock economic opportunities from
cross-border energy trade to climate-resilient agriculture
demonstrating that cooperation, rather than confrontation, is the
only viable strategy to navigate 21st-century challenges. However,
despite its promise, JIBA faces significant risks. Political deadlock,
nationalist backlash, and entrenched mistrust could stall or even
reject the authority, prolonging zero-sum competition. In such
cases, second-best strategies focusing on sectoral cooperation such
as joint flood management or energy trading agreements could
offer incremental confidence-building steps. Recognizing these
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potential setbacks and preparing flexible, adaptive approaches
demonstrates the critical maturity essential for achieving durable
peace and cooperation in the Indus Basin.

The journey towards JIBA will surely face challenges like political
opposition and bureaucratic stagnation. Still, unchecked water
scarcity, escalating conflicts, and environmental collapse are far
more dangerous for both states. The implementation roadmap
seeks gradualism, focusing on building trust that allows for some
of these hurdles to be met without having to solve political
deadlocks right away. The most important factor is: JIBA’s
success will depend on reframing perceptions of water from a zero
sum resource to a joint stewardship and opportunity. Investing in
monitoring technologies, governance tools of diplomacy adrift,
inclusive platforms, and flexible tiered governance systems allows
India and Pakistan to be the first to shift the paradigm of
transboundary water diplomacy and clash-focused water
diplomacy limited to state interests toward deep survival
interdependence. During unprecedented climate challenges, JIBA
1s more than a policy suggestion. It is a bold step toward achieving
security, responsible resource management, and humanitarian
relief in one of the globe's most volatile regions. The time for
competition has passed; the age of cooperation must begin.
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