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PART Ill: OVERVIEW

Iran’s physical infrastructure crisis is not a background condition—it is an existential
emergency on multiple fronts simultaneously. The country faces daily blackouts of 3—4
hours, a water deficit that has drained 211 cubic kilometers of storage in 16 years, air pollution
killing 30,000—50,000 people annually, the near-complete desiccation of what was once the
Middle East’s largest lake, and advancing desertification across 32.5 million hectares. These are
not problems to be addressed after a technology economy is built. They are the preconditions
without which no technology economy—or any economy—can function.

Five chapters follow. Chapter 7 addresses the energy transition through solar power—Iran’s
single most immediate opportunity. Chapter 8 confronts the existential water crisis through
desalination, recycling, and the agriculture nexus. Chapter 9 modernizes the electrical grid and
positions Iran for the green hydrogen export economy. Chapter 10 transforms agriculture—
which consumes 90 percent of the country’s water for 7—12 percent of GDP—through precision
irrigation and smart farming. Chapter 11 undertakes environmental restoration of lakes, forests,
wetlands, and air quality.

These five chapters are deeply interconnected. Solar power enables affordable desalination.
Desalination reduces pressure on rivers and lakes. Precision agriculture frees water for wetland
restoration. Grid modernization enables renewable integration that powers the hydrogen
economy. Reforestation reduces dust storms that damage solar panels and human health. The
total investment across all five chapters: $147—240 billion over 15 years, or $11—18 billion
annually—2.5—4.5 percent of GDP. This is ambitious but comparable to what India, Saudi Arabia,
and China have committed. Critically, Iran currently spends $82 billion annually on energy
subsidies and loses $12—23 billion per year to air pollution health costs. The capital exists; it is
being burned in the wrong places.
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CHAPTER 7: SOLAR POWER AND THE ENERGY
TRANSITION

Iran generates less than 1 percent of its electricity from solar despite possessing solar
irradiance of 1,800—2,200 kWh/m2/year—directly comparable to Saudi Arabia and the UAE. The
country’s electrical grid faces a 14,000—26,000 MW shortfall, causing daily blackouts of 3—4
hours across every province. Over 85 percent of electricity comes from natural gas. The
government spent $30 billion on electricity subsidies in 2023 alone. Meanwhile, the UAE’s Al
Dhafra plant achieved a world-record solar tariff of $13.5/MWh—approaching Iran’s subsidized
electricity price.

7.1 Current Capacity and Natural Advantage

Iran had roughly 1,700-2,500 MW of installed solar capacity as of mid-2025, with the
government approving $1.5 billion for a 7,000 MW solar plant in May 2025. Permits for over
29,000 MW have been issued. Market projections suggest a 38 percent compound annual growth
rate, potentially reaching 12.5 GW by 2030 if current momentum holds.

The best solar sites rival the world’s premier locations: Kerman (5.5—-6.2 kWh/m2/day), Sistan-
Baluchestan (5.8-6.3), and Yazd (5.4-5.9). Iran has 300+ sunny days per year and vast
expanses of low-value desert land ideally suited for utility-scale solar parks. The natural resource
is world-class; the institutional framework is what has failed.

7.2 India’s National Solar Mission: The Operational Model

India scaled from 161 MW in 2010 to 127 GW by September 2025—the single most relevant
precedent for Iran. The keys were:

« Reverse auctions driving price discovery: India’s Bhadla Solar Park achieved
$30/MWh through competitive bidding, down from $280/MWh in 2010—a 90 percent
cost reduction in 12 years.

« Solar parks model: Government designated land, built grid connections and roads,
then offered plug-and-play plots to private developers—eliminating the land acquisition
and permitting bottleneck.

« Viability gap funding: Government subsidized early projects when solar was not yet
cost-competitive, creating market scale that drove costs below fossil alternatives within 5
years.

« 100 percent FDI permission: Total private investment attracted exceeded $40
billion.
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Morocco’s Noor-Ouarzazate complex (580 MW concentrated solar, financed by the World Bank,
AfDB, and KfW) demonstrates that multilateral development bank financing can dramatically
reduce capital costs for countries without deep domestic capital markets—directly relevant to
Iran’s post-sanctions financing needs.

7.3 Investment Framework and Targets

Reaching 30 GW by 2035 would require $25-33 billion total ($2.5—3.3 billion annually),
including transmission upgrades and storage. At Iran’s irradiance levels, 30 GW would generate
52—60 TWh per year—roughly 13—15 percent of projected electricity demand. Capital costs of
$600—800 million per GW at global benchmarks could be reduced further through Chinese
supply chain partnerships already in place.

Cumulative solar capacity (GW)

LCOE ($/MWh) 55-65 3040 20-30
Solar share of electricity 2% 8% 13-15%
Jobs created (cumulative) 30,000 100,000 200,000
CO, avoided (Mt/year) 5 19 &

The Subsidy Reallocation Argument

Iran spent $82 billion on energy subsidies in 2023—$30 billion on electricity alone. At an
LCOE of $20—-30/MWh, 30 GW of solar would produce 52—60 TWh at a cost of roughly $1—2
billion per year—replacing thermal generation that costs $3—5 billion in fuel and subsidies.
Redirecting even 5 percent of current energy subsidies toward solar investment would fully fund
the annual deployment target. The fiscal math is not a constraint; the political economy of subsidy
reform is.

Day One Actions

« Declare solar a national security priority and establish a National Solar Authority.
« Announce 20-year FX-indexed power purchase agreements for utility-scale projects.

« Designate 500+ km2 of government desert land for solar parks in Kerman, Yazd, and
Sistan-Baluchestan—the latter placing major energy infrastructure in Iran’s most
deprived province.

 Shift to India’s reverse auction model for all utility-scale procurement.
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Iran has 300+ sunny days per year, world-class irradiance, and vast
desert land. The barrier to solar power was never technology or
geography. It was governance.
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CHAPTER 8: WATER SECURITY — DESALINATION,
RECYCLING, AND THE AGRICULTURE NEXUS

This chapter addresses Iran’s most urgent crisis. Not energy. Not technology. Water. No other
issue in this playbook carries the same combination of existential urgency, human suffering, and
potential for catastrophic failure. A transition government that fails to arrest the water crisis
within its first years will face mass internal displacement, agricultural collapse, and the political
instability that follows both.

8.1 The Scale of the Crisis

Iran’s water crisis is the most severe faced by any country of its size in modern history. The
numbers define the emergency:

« Annual consumption of 96 billion cubic meters (BCM) exceeds total
renewable resources of ~89 BCM, creating a structural deficit drawn from finite
groundwater reserves.

« Over 300 of 609 aquifers are in critical condition. Iran extracts 110 percent of its
renewable water resources annually—a 9+ BCM deficit that is permanently depleting
reserves.

« Per capita renewable water has collapsed from 5,845 m3/year in 1961 to an
estimated 500—850 m3 today—well below the absolute scarcity threshold of 1,000
m3.

« Iran lost 211 km3 of total water storage between 2003 and 2019—more than
twice its annual consumption.

« Tehran’s Karaj Dam plummeted 75 percent in a single year. Tehran subsides at
up to 25 cm per year from aquifer depletion. Dams stood at 5—14 percent capacity in late
2025.

+ An estimated 1.3 million farmers lost jobs between 2015 and 2022. The cost of
the water crisis is estimated at $25 billion per year, or 5.5 percent of GDP, in reduced
agricultural output and food imports.

Agriculture consumes 90 percent of Iran’s water for only 7—12 percent of GDP. Roughly 75
percent of irrigated land uses flood irrigation with an overall efficiency of just 33—37 percent—
meaning nearly two-thirds of agricultural water is wasted before reaching crops. Iranian farmers
apply 2—3 times more water per hectare for key crops than the global average.

8.2 Israel’s Transformation: From Zero to 80 Percent Desalinated
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Israel went from zero desalination to 80+ percent of domestic water supply in 15 years
(2004—2020). Six major plants—Ashkelon, Hadera, Sorek 1, Palmachim, Ashdod, and the record-
setting Sorek 2—now produce over 2 million m3/day. Sorek 2 achieved a world-competitive cost
of $0.41/m3.

The critical enablers were a unified Water Authority with pricing power, full-cost water
tariffs, 25-year take-or-pay PPP contracts that eliminated government CAPEX burden, and
mandatory 90 percent wastewater recycling. Israel now produces 20 percent more water
than it needs, allowing aquifer recovery for the first time in decades.

Singapore’s NEWater program meets 40 percent of demand through advanced wastewater
recycling at $0.30—0.50/m3—cheaper than seawater desalination. Australia built six major
desalination plants in five years during the Millennium Drought, proving that crisis-driven
deployment at speed is achievable.

8.3 Iran’s Desalination Strategy

Iran currently operates roughly 75-85 desalination plants with a combined capacity of
approximately 500,000 m3/day—providing just 0.1—0.2 percent of national water supply.
Saudi Arabia produces 11.5 million m3/day. Iran needs a 10—20-fold increase in desalination
capacity to meet even urban and industrial needs.

Desalination alone cannot solve a crisis where agriculture consumes 90 percent of water. The cost
of desalinated water delivered 800 km inland to Isfahan reaches $3-5/m3—prohibitive for
farming. The integrated strategy requires simultaneous action on four fronts:

+ Desalination for urban and industrial supply: $18—-30 billion over 15 years for 5—
10 million m3/day capacity, structured through Israel-style 25-year PPP contracts.

«  Wastewater recycling from 15 percent to 80 percent: Potentially reclaiming 5-8
BCM per year for agricultural and industrial use at $0.30—0.50/m3.

« Agricultural efficiency revolution: Addressed comprehensively in Chapter 10.

« Elimination of 26—32 percent non-revenue water losses in urban distribution
through pipe replacement and smart metering.

Solar-powered desalination exploits Iran’s natural advantage: a feasibility study in Chabahar
found all-in costs of $0.33/m3 using solar energy. Ten GW of solar could power 2.5—4 million
m3/day of reverse osmosis. The convergence of solar deployment (Chapter 7) and desalination is
the most powerful synergy in this entire playbook.

Day One Actions

« Establish a unified National Water Authority with pricing power, modeled on Israel’s
Water Authority.
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Deploy emergency modular desalination plants (deliverable in 4—12 weeks) to the most
critically water-stressed cities.

Announce a national target of 5 million m3/day desalination capacity by Year 5 and 10
million by Year 10.

Issue PPP tenders for large-scale coastal desalination plants in Bushehr, Hormozgan,
and Sistan-Baluchestan.

The cost of inaction—estimated at $25 billion per year or 5.5 percent of
GDP in reduced agricultural output and food imports—far exceeds the
required investment. Iran is spending more on the consequences of its
water crisis than it would cost to solve it.
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CHAPTER 9: SMART GRID, ENERGY STORAGE, AND
GREEN HYDROGEN

Iran’s electrical grid is the bottleneck that constrains every other sector in this playbook. Without
a modernized grid, 30 GW of solar cannot be integrated. Without storage, renewable
intermittency makes the grid less reliable rather than more. But the grid crisis also contains an
historic opportunity: Iran’s combination of solar resources, proximity to European markets, and
existing pipeline infrastructure positions it as a potential green hydrogen superpower—if it acts
within this decade.

9.1 The Grid Crisis

Iran’s grid suffers from 13—20 percent transmission and distribution losses—2-3 times
the global benchmark of 5—7 percent. The thermal fleet averages 33—39.6 percent efficiency
versus modern benchmarks of 55—60 percent. Twenty percent of network capacity is over 30 years
old. Thirteen power plants shut down for lack of fuel in December 2024. Annual industrial losses
from forced outages reach an estimated $6—8 billion.

International Benchmarks for Grid Modernization

South Korea (Jeju) World’s lowest T&D losses at 4.01%  $208M pilot, public-private model
Texas 13.9 GW / 22.9 GWh battery storage g'?ijgrl]d increase in 5 years; market-

. 150 MW battery; 91% frequency A$90M; built in 63 days; paid back in
RugiElE (Homete) regulation cost reduction 2.5 years

42.37 GW /101 GWh new storage in

China 2024

Exceeded 100 GW total by mid-2025

Iran’s Hidden Advantage: Pumped Hydro Storage

A GIS-based study identified 5,108 GWh of pumped hydro storage potential across 250
sites in Iran’s Zagros and Alborz mountain ranges—vastly exceeding any conceivable need.
Pumped hydro offers the lowest long-term storage cost at $50—100/kWh CAPEX with 50—100+
year asset life, compared to lithium-ion batteries at $125/kWh with 15—20 year life. Iran’s single
existing pumped hydro plant at Siah Bisheh (1,040 MW) saves an estimated $94 million per year
in fuel costs.

Grid Investment Requirements

Total grid modernization investment: $25—45 billion over 10—12 years, comprising grid
rehabilitation ($8—12B), smart metering for 25—30 million households ($3—6B), battery storage
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($2—4B), new pumped hydro capacity ($5—-10B), and combined-cycle conversion of 15 GW of
inefficient thermal plants ($5-8B).

9.2 Green Hydrogen: Iran’s Next Export Commodity

The EU plans to import 10 million tonnes of renewable hydrogen annually by 2030
under REPowerEU, with Germany alone expecting 70 percent of its hydrogen from imports. Iran
sits roughly 2,500 km from Istanbul with an operational gas pipeline to Turkey and 20,794 km of
domestic gas pipeline that could be partially repurposed. European studies show existing
pipelines can be repurposed for hydrogen at 50—70 percent lower cost than new construction.

The Competitive Landscape

. . H . 0,
Saudi Arabia (NEOM) 600 tonnes/da_y, 1.2M tonnes/yr $8.4B; 4 GW solar + wind; 90%
green ammonia complete
Morocco 1M hectares reserved $31.9B announced

Cheapest producer globally at

Chile $1.5/kg by 2030 National strategy
Oman 1M tonnes/yr by 2030 Multiple projects underway
e No national hydrogen strategy Window closing

published

If Iran dedicated 10 GW of solar capacity to electrolysis, it could produce 500,000-800,000
tonnes per year. At scale (30—50 GW solar for electrolysis), production could reach 1.5—4 million
tonnes per year with export revenue potential of $2—10 billion annually by 2035. Total
investment for major exporter status: $20—35 billion across two phases—a $2—5 billion pilot
phase (2026—2030) and a $15—30 billion scale-up (2030—2035).

Day One Actions

« Establish a National Hydrogen Commission with a mandate to publish a national
strategy within 180 days.

« Commission pipeline repurposing feasibility studies for the Iran-Turkey corridor.

« Launch 10-50 MW pilot electrolysis projects at southern coastal sites near both solar
resources and port infrastructure.

Iran’s neighbors are building the energy infrastructure of the 21st
century right now. Saudi Arabia’s NEOM hydrogen project is 90 percent
complete. Morocco has committed $31.9 billion. Every year Iran delays,
the window narrows.
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CHAPTER 10: PRECISION AGRICULTURE AND FOOD
SECURITY

Iran’s agricultural sector consumes 90 percent of the country’s water while contributing
only 7—12 percent of GDP—the single largest misallocation of resources in the national
economy. Roughly 75 percent of irrigated land uses flood irrigation with an overall efficiency of
just 33—37 percent, meaning nearly two-thirds of agricultural water never reaches a crop. Iranian
farmers apply 2—3 times more water per hectare for key crops than the global average. Reforming
agriculture is not an agricultural policy—it is the water policy.

10.1 The Israeli Drip Irrigation Model

Israel’s Netafim drip irrigation systems reduce water usage by 30—60 percent versus flood
irrigation, at $500—2,500 per hectare installed. Iran has approximately 8.5 million hectares of
irrigated farmland; full national deployment at $1,500/hectare average would cost $12—15
billion. Combined with Al-driven soil sensors, weather prediction, and variable-rate irrigation,
water savings can reach 40—70 percent.

Iran’s current conversion rate is approximately 100,000 hectares per year, with 100+ smart
irrigation pilot projects underway. The target must be 500,000 hectares per year—a five-fold
acceleration—supported by subsidized equipment procurement, farmer training programs, and a
fundamental restructuring of water pricing.

10.2 Water Pricing: The Single Policy with the Largest Impact

Under the current system, Iranian farmers pay 0.25—3 percent of crop value for water. This
pricing—effectively free water—eliminates any incentive for efficiency. Volumetric water pricing,
where farmers pay per cubic meter actually consumed (measured by smart meters), is the single
policy change with the largest impact on the water crisis. Every international model that
successfully reduced agricultural water consumption—Israel, Australia, Spain—made this reform
the centerpiece.

The political economy is difficult: subsidized water is a de facto income transfer to farming
communities. The transition must be phased, with compensating support mechanisms: free drip
irrigation equipment for the first three years, crop conversion subsidies to shift from water-
intensive sugarbeet and rice to drought-resistant pistachios, saffron, hazelnuts, and almonds, and
direct income support during the transition period.

10.3 Crop Conversion and Smart Farming
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Iran’s crop portfolio is profoundly misaligned with its water reality. Water-intensive crops (rice,
sugarbeet, wheat under flood irrigation) dominate acreage, while Iran’s comparative advantages—
pistachios (Iran was the world’s largest producer before drought and mismanagement), saffron
(Iran produces 9o+ percent of global supply), almonds, dates, and pomegranates—are
dramatically less water-intensive and far more valuable per hectare.

Smart farming technologies—satellite-monitored irrigation scheduling, Al-driven weather
prediction, drone-based crop health monitoring, and soil sensor networks—can optimize water
application to actual crop needs rather than calendar-based flooding. ICARDA and CIMMYT offer
drought-resistant crop varieties specifically bred for arid conditions.

Performance Targets

sener o s o

Irrigation efficiency 33-37% 55% 70%
Agricultural water use (BCM/yr)  ~90 80 70
Wheat yield (t/ha, irrigated) 2.5 3.5 4.5
Water productivity (kg/m?) 1.0-1.45 2.0 2.5
Drip/precision coverage 25% 50% 75%
Food imports ($/year) $5B $3B $1.5B

Total Investment: $37-45 Billion Over 15 Years

This figure includes drip irrigation conversion ($12—15B), smart metering and sensor networks
($3—-5B), crop conversion subsidies ($5—8B), farmer training and extension ($2-3B),
groundwater management and well closure ($5—7B), and agricultural research partnerships ($2—
3B). The return is 20—30 BCM per year of water savings—enough to stabilize aquifers,
restore river flows, and supply desalination plants with the solar electricity freed by reduced
pumping demand.

Ninety percent of Iran’s water goes to agriculture that produces 7—12

percent of GDP. Fixing this single misallocation does more for Iran’s
water crisis than every desalination plant combined.
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CHAPTER 11: ENVIRONMENTAL RESTORATION

Iran’s environmental crisis is not an abstract future threat—it is a present emergency killing tens
of thousands of people per year, destroying agricultural livelihoods, and generating the dust
storms and health crises that drive emigration and political instability. This chapter addresses
four interconnected fronts: Lake Urmia and wetland restoration, reforestation against
desertification, air quality improvement, and the integrated environmental investment
framework.

11.1 Lake Urmia: The Symbol of the Crisis

Once the largest lake in the Middle East and the sixth-largest saltwater lake on Earth,
Lake Urmia has lost over 98 percent of its volume—from 32 BCM in 1995 to approximately 0.5
BCM by August 2025. NASA satellite imagery in late 2025 showed portions of the lake had
completely disappeared for the first time in 12,000 years. The exposed lakebed contains
an estimated 8 billion tonnes of salt, generating dust storms that threaten 7—15 million people
across northwestern Iran with respiratory disease, soil salinization, and agricultural collapse.

Causes: Human, Not Climatic

Approximately 50 dams built on Lake Urmia’s feeder rivers over the past three decades diverted
water to irrigate 500,000+ hectares of farmland. Over 22,000 deep groundwater wells were
drilled between 1988 and 2014. Iran extracts 110 percent of its renewable water resources
annually. Climate change has contributed through reduced precipitation and increased
evaporation, but under current conditions, agricultural extraction is the decisive factor.

The Aral Sea Precedent: Proof That Partial Recovery Is Achievable

The North Aral Sea’s partial recovery under Kazakhstan provides the most hopeful precedent. The
$86 million Kok-Aral Dam, completed in 2005, recovered 22.1 BCM of volume and reduced
salinity from 30 g/L to approximately 8 g/L within months—far faster than predicted. Twenty-
two fish species returned and the fishing industry revived. But the Aral Sea had a decisive
advantage: a single major feeder river that could be redirected with one dam. Urmia’s basin
involves 50 dams on multiple rivers, making management far more complex.

Australia’s $13+ billion Murray-Darling Basin Plan achieved only 26 percent of its environmental
water recovery target by 2024, with 74 percent of success indicators unmet—a sobering warning
that spending money on infrastructure without actually reducing extraction fails. The Lake Urmia
Restoration Program has spent approximately $3.5 billion over 7 years with the lake continuing
to shrink.

The Realistic Target

Full restoration to historical levels is not achievable under current climate conditions. The
realistic target is stabilization at 2,000—3,000 km2 surface area and 3—5 BCM volume—
a fraction of historical levels but sufficient for ecological function and dust suppression. This
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requires annual inflow of 3.1 BCM to the lake through emergency dam releases, agricultural water
use reduction in the basin, closure of illegal wells, and crop pattern shifts from water-intensive
apples and sugarbeet to pistachios, hazelnuts, and almonds. Total wetland and lake
restoration investment: $7—15 billion.

11.2 Reforestation Against the Advancing Desert

Deserts now span 32.5 million hectares of Iran, with an additional 100—118 million hectares
threatened by desertification. The country ranks in the top 5 globally for soil erosion, with 2 billion
tonnes eroded annually. Over 500 dust storms per year blanket cities—Khuzestan experienced
particulate levels 67 times the permissible threshold in April 2025.

China’s Three-North Shelterbelt Program

Since 1978, China has planted 66+ billion trees across 46+ million hectares, increasing
forest coverage from 5.05 to 13.84 percent. Total investment of roughly $13 billion over 45 years
generated estimated ecological service value of $330 billion per year. The critical lesson: later
phases abandoned monoculture planting (1 billion poplars were lost to disease in Ningxia) in favor
of lower water-demand vegetation and diverse native species.

Niger’s farmer-managed natural regeneration restored 5 million hectares at less than
$20/hectare—the most cost-effective restoration approach ever documented—by empowering
communities to manage tree regrowth rather than imposing top-down planting.

Iran’s Reforestation Program: 5-10 Million Hectares

A realistic program would use a blended approach: 30 percent assisted natural regeneration
($100/hectare), 40 percent semi-arid planting and agroforestry ($800/hectare), 20 percent
drone seeding on degraded hillsides ($2,000/hectare), and 10 percent full reforestation in priority
forest areas ($3,000/hectare). The weighted average cost of approximately $870/hectare
yields total program costs of $4.35—8.7 billion—modest compared to other sectors.

At restoration rates of 500,000—1 million hectares per year, the program would create 150,000—
300,000 jobs annually and sequester 15—30 million tonnes of CO2 per year. Carbon credit
revenue at projected 2035 prices of $75—-125/tonne could generate $1.1—3.75 billion
annually—potentially funding the entire program.

11.3 Clean Air: The Fastest Return on Investment

Tehran’s air pollution kills more Iranians annually than any single disease. Between 30,000 and
50,000 premature deaths per year are attributed to air pollution nationally, with Tehran
alone accounting for 4,000—7,000. The economic cost reaches $12—23 billion annually—
equivalent to 3—5 percent of GDP.
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Tehran’s average PM2.5 of 30—35 ug/m3 exceeds the WHO guideline by 6—7 times, with PM2.5
exceeding WHO daily limits on over 99 percent of days. The dominant source is vehicles: an aging
fleet where 30 percent of heavy-duty vehicles exceed 20 years old and 55 percent of cars meet only
Euro 2 standards. These heavy-duty vehicles represent just 2 percent of traffic but produce 85
percent of vehicular particulate matter. Winter burning of mazut (heavy fuel oil with
extreme sulfur content) during natural gas shortages compounds the crisis.

Beijing Proved 65 Percent Reduction in a Decade Is Achievable

From an annual average of approximately 9o pg/m3 in 2013, Beijing drove PM2.5 down to
approximately 30 ug/m3 by 2022-2023 through coal plant closures, factory relocation, vehicle
standard tightening, electric bus fleet deployment, license plate restrictions, and massive
monitoring network expansion. Beijing’s air pollution budget grew from $434 million in 2013 to
$2.6 billion in 2017. Mexico City transformed from “the most polluted city on the planet” (UN,
1992) to moderate levels, achieving 9o percent lead reduction in a single decade. London’s Ultra
Low Emission Zone achieved 96.7 percent vehicle compliance within seven years.

Investment and Returns

Total investment of $10—28 billion over 10 years—covering vehicle fleet modernization ($2—
5B), fuel quality refinery upgrades ($1.5—4B), public transit expansion ($6—15B), industrial
emissions controls ($1—4B), and a national smart sensor monitoring network ($20—60M)—would
yield annual health savings of $7—15 billion, implying a payback period of 1—4 years. Air quality
improvement offers the highest return on investment of any sector in this entire playbook.

Immediate High-Impact Actions

« Enforce the existing 2017 Clean Air Act, which mandates vehicle inspections and diesel
particulate filter installation.

« Ban mazut burning within city limits.

« Target the worst 10,000 heavy-duty vehicles for immediate scrappage at $5,000—20,000
per vehicle.

« Deploy 5,000 low-cost 10T air quality sensors across Tehran for $1—2.5 million—
supplementing the current 21—39 reference stations with real-time granular coverage.

11.4 Consolidated Environmental and Infrastructure Investment
Framework

The table below consolidates the investment requirements and returns across all five chapters of
Part I1I, demonstrating the interconnected logic of the physical infrastructure program.

Reverse auctions;
Solar power $25-33B $2-3B 52—60 TWh/yr desert land
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Water desalination + Emergency modular

— _ _ 3
recycling $18-30B $1.2-2B 5-10M m?3/day desal
Smart grid + storage $25-45B $2.5-4B e Grid assessment; pilots
9 9 ' 15%—7% ’
Green hydrogen $20-35B $1.5-2.5B $2—-10B/yr rev Eﬁ/gtl’sogen commission,
Precision agriculture $37-45B $2.5-3B 52\72(? el Water pricing reform
Reforestation $4.5-9B $0.3-0.6B >—10M Nurseries; drone pilots
' ' ’ hectares ’
. . 15-25K .
Air quality $10-28B $0.7-2B lives/yr Scrappage; mazut ban
Wetland / lake Urmia: 3-5 Dam releases; well
restoration $7-15B $0.5-1B BCM closures
TOTAL $147-240B $11-18B/yr — —

How It Gets Paid For

The annual investment of $11—18 billion represents 2.5—4.5 percent of Iran’s approximately $437
billion GDP. Three existing expenditure streams provide the reallocation capacity:

+ $82 billion in annual energy subsidies. Redirecting even 10 percent funds the
entire annual physical infrastructure budget.

+ $12—23 billion in annual air pollution health costs. Every dollar spent on clean
air yields $2—8 in reduced health expenditure.

« $25 billion in annual water crisis costs. Lost agricultural output, food imports, and
internal displacement costs that successful investment would progressively eliminate.

Additionally, PPP frameworks proven in Israel (desalination), India (solar), and the UAE
(infrastructure) can attract private capital that reduces government fiscal burden. Israel built its
entire desalination infrastructure through PPP contracts that required zero government
CAPEX. India attracted $40+ billion in private solar investment through reverse auctions. Post-
transition, multilateral development bank financing from the World Bank, AIIB, and Islamic
Development Bank becomes accessible.

Sequencing: What Comes First

Year One must focus on three existential actions: emergency desalination deployment
(modular plants deliverable in 4—12 weeks), agricultural water pricing reform (the single
policy change with the largest impact on the water crisis), and air quality enforcement
(highest ROI at 1—4 year payback). Years 1—5 scale solar deployment to 3—5 GW/year, launch
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the national drip irrigation conversion, begin grid modernization, and pilot green hydrogen
production. Years 5—15 achieve 30 GW solar, build hydrogen export infrastructure, reach 8o
percent wastewater recycling, and stabilize Lake Urmia.

The technology is not the constraint—governance, political will, and
financing are. Israel built its desalination infrastructure through PPP
contracts requiring zero government CAPEX. India scaled solar through
reverse auctions that attracted $40 billion in private capital. China’s
reforestation cost $13 billion over 45 years for 46 million hectares.
Beijing cut air pollution 65 percent in a decade. Kazakhstan partially
restored the Aral Sea for $86 million. The solutions exist and are proven
at scale. What has been missing is a government willing to implement
them.

END OF PART Il
Part IV: Digital Liberation and Computational Infrastructure follows.
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