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Water-Energy-Food- Ecosystems (WEFE) in Iran

Introduction and Problem Statement

Iran’s Water-Energy-Food-Ecosystems (WEFE) challenge is no longer prospective: it is present and systemic.
Decades of unsynchronized sectoral policy, very high agricultural water use, extensive groundwater over-
abstraction, and recurrent droughts have produced a structural deficit in renewable water resources and serious
ecosystem damage. While the Ministry of Energy holds responsibility for both water and electricity, coordination
with the agricultural and environmental sectors is limited. Policymakers therefore confront three linked problems:
(1) stabilizing water quantity and quality under continuing climate variability; (2) reconfiguring agricultural
incentives and irrigation practice to reduce water and energy intensity; and (3) aligning energy transition choices
(renewables, desalination) so they reduce rather than reinforce pressure on scarce water and ecosystems.

Contextual and Analytical Background

Agriculture consumes roughly nine-tenths of national water withdrawals, delivered at heavily subsidized prices;
irrigation efficiency remains low, and groundwater pumping has created a cumulative aquifer deficit and
widespread land subsidence. Municipal wastewater treatment and reuse are growing but unevenly. Energy supply
is dominated by fossil fuels (natural gas and oil), with hydropower and desalination playing specialized roles.
Institutional fragmentation — particularly the overlap among the Ministry of Energy, the Department of
Environment, and specialized agricultural agencies — produces a governance architecture capable of large
infrastructure projects but weaker in cross-sector planning, monitoring, and enforcement.

Main Analysis and Insights

First, the country’s current supply strategy reproduces a core trade-off: subsidized water and low irrigation prices
sustain large-scale irrigation and water-intensive crop choices with low added value. The Nexus logic requires
shifting this strategy into two complementary approaches: price and incentive reforms to reflect scarcity (coupled
with safety nets for smallholders), and rapid scaling of irrigation modernization targeted to areas with the largest
water productivity gains.

Second, there is an institutional advantage: the Ministry of Energy’s remit over both water and energy creates a
rare opportunity to plan integrated investments. But this advantage is undermined by role conflicts with
environmental institutions and the absence of a national WEFE framework. A practical next step is to convert this
transactional advantage into an institutionalized WEFE coordination mechanism that sits above line ministries,
and that has clear mandates for data, KPls, and dispute resolution.

Third, the most cost-effective water gains will come from targeted irrigation reform, regulated groundwater
abstraction, and reuse of municipal effluent. The evidence suggests that national returns to modernizing irrigation
and improving conveyance are high when cropping patterns shift toward higher-value, less water-intensive crops.
A policy that links technical assistance, micro-finance and water accounting for farmers would deliver rapid
results.

Finally, ecosystem recovery (lakes, marshlands) must be mainstreamed as part of national water accounting.
Restoring environmental flows and protecting wetlands will yield multiple public goods — biodiversity, flood
moderation, fisheries — and reduce migratory pressures and local conflict. This should be a core objective of any
national WEFE strategy.




Summary and Policy Insights

Iran’s WEFE problem is solvable but only through systematic cross-sector reform. The strategic priorities are:
create a national WEFE governance framework anchored in the Ministry of Energy but chaired by a cross-
ministerial body with strong environmental representation; phase water price and energy subsidy reforms while
protecting vulnerable producers through targeted support; prioritize irrigation modernization and wastewater
reuse with financing and technical packages for farmers; commit to a renewable energy scale-up that explicitly
targets water-demand reduction (solar pumps, PV-desalination); and institutionalize environmental flow targets
with specific restoration budgets.

Operationally, the government should begin with three linked deliverables: a WEFE policy statement that defines
objectives and KPIs; a national groundwater audit and moratorium map for critical aquifers; and a portfolio of
pilot investments (solar irrigation, treated wastewater reuse for peri-urban agriculture, and small desalination
nodes with renewable supply). These steps will stabilize the system, deliver demonstrable benefits in water
productivity, and create the political space for deeper reforms that secure Iran’s water, energy, and food futures.
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