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EXECUTIVE SUMMARY

Pakistan's agricultural economy — consuming over 90 percent of national freshwater and contributing
approximately 19-23 percent of GDP — is governed by a water-sharing framework crafted in 1960
with no provisions for climate change or glacial retreat (World Bank, 2023a; United Nations Treaty
Collection, 1960). India's expanding hydroelectric infrastructure on western rivers, compounded by
accelerating Himalayan glacier loss, is transforming the Indus Waters Treaty from a diplomatic
instrument into an active macroeconomic risk vector (ICIMOD, 2019). These brief diagnoses three
structural failures — a hydro-economic integration deficit, a treaty governance gap, and entrenched
market distortions — and advances five evidence-based reforms. The core argument: water
governance is now the foundational variable upon which Pakistan's agricultural GDP, food sovereignty,
and balance-of-payments stability depend.

Key Terms: Indus Waters Treaty - Hydro-economic Security - Spatial Econometrics - Food Import
Dependency - Glacial Flow Stress

AT A GLANCE: MACROECONOMIC EXPOSURE

Indicator Value ‘ Source (APA)

Agricultural freshwater use ~90% of national withdrawals World Bank (2023a)

Irrigated cropland share >80% of total farmland World Bank (2023b)
Agricultural GDP contribution ~19-23% of GDP PBS / World Bank (2023)
Agricultural labour share ~37-38% of workforce PBS (2023)

Food import bill (FY2022-23) USD 10+ billion State Bank of Pakistan (2023)

Projected GDP loss from water stress by

0 )
2050 Up to 6% of regional GDP World Bank (2020)
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01 | THE PROBLEM: A 1960 Framework for a 2025 Climate Reality

The Indus Waters Treaty (IWT), brokered by the World Bank, allocates the three eastern rivers to India and the
three western rivers — Indus, Jhelum, and Chenab — to Pakistan (United Nations Treaty Collection, 1960). On paper,
a workable partition. In practice, it is fracturing under compounding pressure. India's accelerating construction of
run-of-river hydroelectric projects — including the Kishanganga and Ratle dams — has triggered sustained
arbitration disputes the Treaty's grievance architecture was never designed to resolve at scale (Dawn, 2022; The
Hindu, 2022). With over 80 percent of Pakistan's cropland irrigated — one of the highest ratios globally —
agricultural output is acutely sensitive to any reduction in river discharge (World Bank, 2023b).

Climate change compounds this vulnerability. A landmark assessment warns that even under optimistic mitigation
scenarios, one-third of Himalayan and Karakoram glaciers could vanish by 2100, directly imperilling Indus flow
volumes (ICIMOD, 2019). The World Bank projects water stress will cost South Asia up to 6 percent of GDP by 2050
(World Bank, 2020). When river flows falter, agricultural GDP contracts, rural incomes compress, and food imports
surge — Pakistan's food import bill exceeded USD 10 billion in FY2022—-23 (State Bank of Pakistan, 2023) —
translating hydrological stress directly into balance-of-payments pressure. Punjab and Sindh, accounting for over
80 percent of national irrigated output, sit squarely in the trajectory of maximum exposure (PBS, 2010).

Figure 1 — Pakistan's Hydro-Agricultural Exposure Indicators
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Figure 2 — Rising Food Import Dependency & Glacial Flow Stress (2018-2023)
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02 | STRUCTURAL FAILURES: Three Converging Gaps

Three distinct structural failures have converged to transform a water dispute into a systemic economic
vulnerability. The first is a hydro-economic integration deficit: water policy and macroeconomic planning remain
institutionally siloed. There is no computable general equilibrium (CGE) or spatial econometric framework
systematically linking upstream flow variability to GDP, inflation, and external balance outcomes. The Indus River
System Authority (IRSA) operates with data architectures that predate satellite hydrology (IRSA, 2022), leaving
provincial water allocation decisions chronically under-informed.

The second is a Treaty governance gap. The IWT contains no climate adaptation provisions, no glacial retreat
scenarios, and no mechanism for real-time basin-wide flow telemetry. The OECD's water governance principles
demonstrate that fragmented institutions weaken resilience (OECD, 2015) — a pattern visibly at work across
Pakistan's federal-provincial water architecture. The third is a compound market failure in crop and water
allocation. Empirical research documents persistent head-tail canal disparities across Punjab and Sindh, where
upstream farmers capture disproportionate flows (Hussain & Bhutta, 2004; Memon, 2015). Procurement regimes
favouring water-intensive crops — rice and sugarcane — entrench distorted price signals that perpetuate
inefficient allocation (FAO, 2021).

TABLE 1 — Structural Gap Analysis Matrix

Gap Type Diagnosis Economic Consequence Priority
No CGE/spatial model links Reactive fiscal policy; inabilit
Hydro-Economic / p” . p' v Y ..
. .. flow variability to GDP, trade,  to anticipate agricultural GDP  Critical
Integration Deficit . .
inflation shocks
IWT has no climate Zero-sum dispute escalation;
Treaty Governance . . . . ..
Ga adaptation clauses or glacial upstream infrastructure risk Critical
P monitoring protocols unmitigated
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Gap Type Diagnosis Economic Consequence Priority
. . Head-tail canal disparities in Productivity gap widens;

Spatial Inequality in . . . I

Punjab & Sindh favour intra-provincial poverty
Water Access . .

upstream users inequality deepens

Subsidies favour water- Water used at 3-4x optimal
Crop Choice Market . . . >

. . intensive rice & sugarcane rate; food import dependency

Distortion . .

despite scarcity entrenched

03 | POLICY RECOMMENDATIONS: Five Actionable Reforms

The evidence points not toward fatalism but toward a specific and sequenced reform agenda. Five interventions
are both urgent and institutionally within reach.

Establish a Hydro-Economic Intelligence Unit

The Ministry of Planning, in collaboration with IRSA and the State Bank of Pakistan, should
institute a dedicated analytical body integrating satellite-derived flow data, crop vyield
modelling, and fiscal impact simulations reporting to the Economic Coordination Committee.
Quarterly hydro-economic risk assessments should be formally linked to provincial budget
planning cycles (World Bank, 2020).

Murray-Darling Basin Authority, Australia (MDBA, 2022)

Pursue Treaty Modernisation via a Climate-Adaptive Legal Protocol

Pakistan should formally propose an amendment protocol drawing on the 1997 UN Convention
on International Watercourses — embedding climate variability clauses, shared glacial
monitoring obligations, and seasonal flow-floor guarantees (United Nations, 1997). A coordinated
legal-diplomatic strategy should replace reactive arbitration filings.

Senegal River Basin Development Organization (Skinner et al., 2009)

Shift to Productivity-per-Cubic-Metre Thinking

IRSA and provincial irrigation departments must redirect capital toward canal lining, smart
telemetry, and demand-side pricing. The Economic Coordination Committee should reorient
procurement support away from water-intensive crops. Evidence confirms that even modest
price signals improve conservation without collapsing output (OECD, 2010).

Spain's National Irrigation Modernisation Plan (Playan & Mateos, 2006)

Build a Strategic Food Reserve with Water-Risk Triggers
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Pakistan's strategic grain reserve should be calibrated to upstream Indus flow indices and
automatically activated when inflows fall below a defined seasonal threshold — converting
diplomatic uncertainty into a manageable fiscal instrument (WFP, 2020).

WEFP Resilient Food Supply Chain Framework (WFP, 2020)

Designate Sindh & Southern Punjab as Hydro-Economic Stress Zones

Infrastructure investment and subsidy disbursement should be calibrated to hydrological risk
scores at the tehsil level using spatial econometric methodologies, ensuring resource allocation
precedes crisis rather than responding to it (ADB, 2021).

ADB Spatial Equity Framework for Infrastructure Investment (ADB, 2021)

Figure 3 — Reform Priority Matrix: Urgency vs. Implementation Feasibility
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TABLE 2 — Implementation Roadmap

Reform Lead Institution Int'l Precedent (APA) Horizon

Near-term (0-12
months)

Hydro-Economic . .
Intelligence Unit Ministry of Planning + IRSA MDBA (2022)
Climate-Adaptive Treaty MFA + Ministry of Water
Protocol Resources

Medium-term (1-

Skinner et al. (2009) 3 years)

IRSA + Provincial Irrigation Medium-term (1-

Water Productivity Reform Playan & Mateos (2006)

Depts. 3 years)
Strategic Food R Near-t 0-12
rategic rood Resemve Ministry of Food + SBP WFP (2020) ear-term
Triggers months)
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Lead Institution Int'l Precedent (APA) Horizon

Near-term (6-18
months)

Hydro-Economic Stress Planning Commission +

Zones Provinces ADB (2021)

04 | CONCLUSION

The Indus Waters Treaty was always, at its economic core, a food security agreement written in the language of
hydraulic engineering. Climate change and upstream infrastructure politics have stripped away that disguise. Food
and water are no longer peripheral sectors — they are the foundation of sovereign stability. Pakistan cannot afford
to treat hydro-diplomatic strategy and macroeconomic planning as separate conversations (World Bank, 2020;
ICIMOD, 2019).

The evidence compels a single, urgent conclusion: water governance is now the foundational variable upon which
agricultural GDP, provincial fiscal health, and national food sovereignty depend. The five reforms advanced in this
brief are neither utopian nor prohibitively complex — each has a verified international precedent, a named
institutional lead, and a feasible implementation horizon. A nation that cannot price its water risk accurately
cannot protect its economic future. The Indus will not wait for institutional reform to catch up with the physics of
a warming planet.

ABOUT THE AUTHOR

Dr. Ghulam Mohey-ud-din is a Lead Strategic Economist and Policy Advisor with 18+ years of experience in urban
economics, spatial econometrics, industrial development, and evidence-based policy design. His work spans Gulf
economies, Vision 2030 frameworks, and South Asian emerging markets.

Figure 4 — Graphical Abstract
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Pakistan's agricultural economy is tethered to a 1960s water treaty that ignores modern climate realities,
necessitating a pivot from simple hydraulic engineering to integrated hydro-economic planning for stability.
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