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May 1, 2025

His Majesty King Salman bin Abdulaziz Al Saud
The Custodian of the Two Holy Mosques
Royal Court, Riyadh
Kingdom of Saudi Arabia

Your Majesty,

I write to you not only as a scientist and entrepreneur, but as a human being committed to
planetary regeneration, social peace, and the transition to sustainable civilizations. I present
a transformative vision—one that reimagines the deserts of Saudi Arabia not as barren sands,
but as fertile grounds for the most advanced regenerative bioeconomy on Earth. This vision
requires courage and foresight, both of which Your Majesty has demonstrated in Saudi
Arabia’s dynamic national reforms.

This proposal outlines a scientific and economic framework to convert vast expanses of Saudi
Arabia’s desert—potentially up to 320 million acres—into climate-controlled aeroponic mega-
farms cultivating cannabis (hemp and marijuana) for industrial, medicinal, and ecological
purposes. Aeroponics, powered by solar energy and desalinated water, enables sustainable
farming without soil, pesticides, or excessive water use. With cannabis and hemp’s extraordi-
nary potential for carbon sequestration, soil regeneration, medical application, and material
innovation, this initiative could replace oil as the Kingdom’s primary export and redefine
global leadership.

Industrial hemp sequesters up to 15 tons of CO2 per hectare annually. Its biomass feeds
sectors ranging from textiles and nanomaterials to biodegradable plastics and construction.
Medicinal cannabis has global demand projected in the hundreds of billions. With regulated,
ethical cultivation, Saudi Arabia could emerge as the world’s leading supplier of organic
cannabinoids, while simultaneously reversing desertification and becoming a carbon-negative
nation.

A project of this magnitude—estimated at over $900 trillion for nationwide implementa-
tion—requires not just capital, but vision. However, the return on this investment is monu-
mental: over $96 trillion in annual green GDP, millions of high-tech jobs, permanent water-
e!cient food security, and the creation of a thriving organic civilization blueprint. It aligns
with the principles of Vision 2030 and extends them beyond fossil resources into universal
organic rights, economic justice, and ecological stewardship.

I urge Your Majesty to consider a royal scientific delegation to study this vision and propose



a strategic pilot. As a trans woman, scientist, and peace advocate, I believe this initiative
can unite humanity’s scientific ingenuity with spiritual responsibility. The future need not be
dominated by synthetic chemicals, artificial scarcity, or fossil wars. With the right leadership,
it can be organic, inclusive, and healing.

I am at Your Majesty’s service to provide detailed plans, technical teams, and global collab-
orations in support of this organic revolution.

With deepest respect and hope for
humanity’s organic future,

Marie Seshat Landry
CEO, Scientist, and Advocate
marielandryceo.com

P.S. This initiative supports the Universal Declaration of Organic Rights and aligns with
peaceful climate restoration. I welcome international dialogue under your leadership.
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Executive Summary

Intelligence Brief: Project Chimera Feasibility

Objective: This document outlines a comprehensive strategy for the transformation of the Kingdom of
Saudi Arabia’s extensive desert territories—approximately 2.15 million square kilometers—into a globally
unprecedented network of solar-powered, aeroponically cultivated hemp farms. The core strategic intent
is the phased legalization of both industrial hemp and medicinal/regulated cannabis, facilitating a funda-
mental shift from a hydrocarbon-centric economy towards a diversified, sustainable, and citizen-integrated
bioeconomy.

Key Strategic Components:
• Aeroponic Hemp Cultivation Network: Deployment of advanced aeroponic systems optimized for

arid environments, enabling highly efficient cultivation of hemp (Cannabis sativa L.) with minimal
water consumption across vast desert expanses.

• Integrated Solar Energy Infrastructure: Establishment of large-scale photovoltaic solar farms co-
located with cultivation facilities to provide sustainable power for all operational needs, including
climate control, lighting, water processing, and downstream refinement, with potential for grid sur-
plus.

• Progressive Legalization and Regulatory Architecture: A carefully managed legislative overhaul
to permit and regulate the cultivation, processing, distribution, and export of industrial hemp and,
potentially, specific classes of cannabis products, establishing robust quality control and market stan-
dards.

• Radical Economic Diversification: Creation of a novel, vertically integrated industrial sector fo-
cused on the entire hemp value chain—from fiber and hurd for textiles, construction materials (hempcrete),
and bioplastics, to seeds for food/oil, biofuels, and high-value cannabinoids for medicinal and well-
ness applications. This directly addresses the mandate of Saudi Vision 2030 for reduced oil depen-
dency.

• Citizen-Centric Economic Model: Structuring the initiative to ensure broad-based participation and
benefit-sharing for Saudi citizens, potentially through cooperative structures, sovereign wealth fund
dividends, or targeted SME support programs.

Top-Line Projections (Subject to Phased Implementation & Market Dynamics):
• Scale: Eventual target coverage of 2.15 million km! (215 million hectares).

• Estimated Investment (20-Year Horizon): Approximately $451.5 Trillion USD (Aeroponics: $344T;
Solar: $107.5T). Requires significant phased investment, technological cost reduction, and innovative
financing models.

• Potential Annual Biomass Yield (Full Scale): 2.58–3.23 billion metric tons.

• Estimated Annual Revenue Potential (Full Scale, Mature Market): $5–$10 Trillion USD across
diverse product streams and energy sales. This figure represents a theoretical maximum potential
under ideal market conditions and full deployment.

Strategic Significance: Project Chimera offers a paradigm-shifting opportunity for Saudi Arabia to
leverage underutilized geographic assets (desert land, solar irradiance) and transition towards global leader-
ship in sustainable agriculture, renewable energy, and advanced biomaterials, securing long-term economic
resilience and environmental stewardship in the post-oil era. The scale is unprecedented, carrying both
immense potential and significant execution risk.
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1 Project Mandate and Strategic Overview

Situational Context and Justification

This strategic assessment responds to the urgent imperative for the Kingdom of Saudi Arabia to diversify
its economy beyond fossil fuels, as outlined in the national transformation plan, Vision 2030. Current
geopolitical volatility, global shifts towards sustainable energy, and long-term forecasts for hydrocarbon
demand necessitate bold, transformative initiatives. Intelligence analysis indicates a convergence of factors
making large-scale hemp cultivation a strategically viable, albeit ambitious, diversification pathway:

1. Abundant Underutilized Resources: The Kingdom possesses vast tracts of arid land (approx. 2.15
million km! [1]) and exceptional solar irradiance levels, resources currently generating minimal eco-
nomic value but ideally suited for the proposed integrated solar-aeroponic model.

2. Technological Maturity: Aeroponic cultivation techniques have matured significantly, offering dra-
matic reductions in water consumption (up to 95% less than conventional agriculture) and high control
over growing conditions, mitigating the challenges of desert environments. Solar PV technology costs
have also decreased substantially, making large-scale deployment increasingly economical.

3. Market Potential of Hemp: Hemp is a versatile crop with applications spanning multiple high-
growth sectors: sustainable textiles, biodegradable plastics, carbon-negative construction materials,
nutritious food products, biofuels, and phytocannabinoids (like CBD) for the burgeoning wellness
and pharmaceutical markets [5]. The potential legalization of broader cannabis applications could
unlock further high-value markets.

4. Water Scarcity Mitigation: Traditional agriculture is water-intensive and challenging in Saudi Ara-
bia. Aeroponics, coupled with potential desalination powered by dedicated solar arrays, offers a
pathway to significant agricultural output with minimized strain on scarce freshwater resources.

5. Alignment with Sustainability Goals: The project inherently supports environmental objectives
through massive carbon sequestration via hemp biomass [4], production of renewable energy, and the
development of biodegradable materials, enhancing the Kingdom’s international standing on climate
action.

Project Chimera is therefore conceived not merely as an agricultural project, but as a foundational pillar
for a new Saudi bioeconomy. It requires navigating complex legal reforms, substantial infrastructure invest-
ment, workforce development, and proactive market creation. Success hinges on sustained political will,
rigorous scientific oversight, and effective public-private partnerships.

2 Scale and Geographic Scope

Defining the Operational Footprint

The defining characteristic of Project Chimera is its sheer scale, targeting the transformation of virtually
the entirety of Saudi Arabia’s desert landscape.

• Total Land Area Designation: The project scope encompasses the geographical desert regions of
Saudi Arabia, estimated at approximately 2.15 million square kilometers (km!). Source: [1].

• Conversion to Hectares: This area translates to 215 million hectares (ha) (since 1 km! = 100 ha).

• Target Cultivation Coverage: The strategic objective is to achieve operational cultivation or associ-
ated infrastructure (solar arrays, processing facilities, logistics hubs) across 100
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Implications of Scale:

• Logistical Complexity: Managing deployment, operations, harvesting, and processing across such a
vast, sparsely populated area presents unprecedented logistical challenges requiring advanced plan-
ning, automation, and potentially new transportation infrastructure (e.g., dedicated rail links, drone
fleets for monitoring/transport).

• Infrastructure Requirements: The scale necessitates equally massive supporting infrastructure for
power generation/distribution, water processing/delivery (likely involving desalination plants), data
networks for monitoring and control, and waste management/biomass processing facilities.

• Potential for Global Market Dominance: If successfully implemented, this scale would position
Saudi Arabia as the undisputed global leader in hemp biomass production and potentially dominate
downstream markets for hemp-derived products.

• Environmental Transformation: Greening such a vast desert area, even with enclosed systems,
would have significant meso-scale environmental implications (e.g., albedo changes, potential impacts
on local weather patterns, dust reduction) requiring careful study and monitoring.

The phased implementation plan (Section 7) is crucial for managing the complexities associated with
this immense scale. Initial phases will focus on validating models and optimizing logistics in smaller,
representative desert tracts before geometric expansion.

3 Infrastructure Deployment: Aeroponics and Solar Integration

Core Technological Foundations and Cost Analysis

The project’s viability rests on the synergistic deployment of two key technologies: advanced aeroponic
cultivation systems and utility-scale solar power generation.

3.1 Aeroponic Farm Unit Architecture

Aeroponics involves growing plants in an air or mist environment without the use of soil or an aggregate
medium. Nutrients are delivered via a fine mist directly to the suspended roots.

• System Design: Each hectare-scale unit would likely comprise multiple enclosed, climate-controlled
structures. Key components include:

– Root chambers with misting nozzles.

– Nutrient solution reservoirs and automated dosing systems.

– Environmental controls (temperature, humidity, CO2 levels, potentially supplemental lighting).

– Support structures for plants.

– Monitoring sensors (pH, EC, temperature, humidity, root zone imaging).

– Automation systems for nutrient delivery, environmental control, and potentially harvesting.

• Advantages in Arid Environments:

– Water Efficiency: Consumes up to 95% less water than soil-based agriculture due to closed-
loop recirculation and minimal evaporation.

– Resource Efficiency: Precise nutrient delivery minimizes fertilizer use.
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– Environmental Control: Optimized growing conditions lead to faster growth cycles and poten-
tially higher yields per unit area compared to field cultivation. Protection from pests and diseases
reduces reliance on pesticides.

– Land Use: Suitable for non-arable desert land.

• Cost Estimate per Hectare: Initial intelligence and market analysis suggest an approximate setup
cost of $1.6 million USD per hectare for a fully integrated aeroponic system, including structure,
cultivation technology, basic automation, and initial setup. This figure is derived from benchmarks
for sophisticated vertical farming operations, adjusted for scale and potential environmental hardening
needs. Source adapted from: [2]. *Note: This cost is highly sensitive to technological advancements,
economies of scale, and local manufacturing capabilities.*

• Total Units Required (Full Scale): 215 million hectares.

• Total Estimated Investment (Aeroponics): 215 million ha * $1.6 million/ha = $344 Trillion USD.
This staggering figure underscores the project’s ambition and necessitates a multi-decade investment
horizon, likely front-loaded during expansion phases. Significant cost reduction through R&D and
mass production will be critical.

3.2 Solar Energy System Integration

Dedicated solar power generation is essential to operate the aeroponic facilities sustainably and economi-
cally.

• System Design: Large-scale photovoltaic (PV) solar farms co-located with or adjacent to cultivation
clusters. This includes PV panels, mounting structures, inverters, transformers, and grid connection
infrastructure. Energy storage solutions (e.g., utility-scale batteries, potentially molten salt or hy-
drogen) will be crucial for ensuring 24/7 power supply for critical systems like climate control and
nutrient delivery.

• Power Requirements: Aeroponic systems require significant energy for climate control (HVAC), wa-
ter pumps, nutrient delivery systems, monitoring, automation, and potentially supplemental lighting
depending on crop cycle optimization. Processing facilities will add further load.

• Saudi Solar Advantage: The Kingdom boasts some of the highest solar irradiance levels globally,
making solar PV a highly efficient energy source.

• Cost Estimate per Hectare (Solar Support): Based on current utility-scale solar farm installation
costs, providing sufficient power for one hectare of intensive aeroponic cultivation (including process-
ing allocation and storage contribution) is estimated at approximately $500,000 USD per supported
hectare. Source adapted from: [3]. *Note: This cost is also expected to decrease over time with
technology improvements and scale.*

• Total Estimated Investment (Solar): 215 million ha * $500,000/ha = $107.5 Trillion USD.

• Surplus Energy Potential: The scale of solar deployment required may generate significant surplus
energy beyond the project’s internal needs. This surplus could be sold to the national grid, potentially
exported to neighboring countries, or used to power other industries (e.g., green hydrogen production,
expanded desalination), creating an additional revenue stream.
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3.3 Total Estimated Infrastructure Investment

The combined estimated infrastructure investment for full-scale deployment reaches approximately: $344
Trillion (Aeroponics) + $107.5 Trillion (Solar) = $451.5 Trillion USD.

Critical Assessment: This figure represents an unprecedented level of capital expenditure, exceeding
current global GDP figures. It highlights that:

• The 20-year timeline for full deployment is highly ambitious and likely requires extension or signifi-
cant technological cost breakthroughs.

• Phased investment is non-negotiable.

• Innovative financing mechanisms, potentially involving sovereign wealth funds, international consor-
tia, green bonds, and carbon market pre-financing, will be essential.

• Continuous R&D into cost reduction for both aeroponics and solar/storage technologies is paramount.

• Domestic manufacturing capacity for key components must be developed to capture value and poten-
tially reduce costs.

4 Economic Projections and Market Analysis

Assessing Yield, Revenue Streams, and Market Positioning

The economic viability of Project Chimera depends on achieving high yields, developing diverse revenue
streams, and successfully navigating or creating global markets for hemp-derived products.

4.1 Hemp Yield Potential

• Biomass Yield per Hectare: Controlled environment aeroponics allows for potentially multiple har-
vests per year and optimized growing conditions. Conservative estimates based on high-performance
field cultivation suggest an annual biomass yield (stalks, leaves, flowers) of 12–15 metric tons per
hectare. Source: [4]. Aeroponic systems may potentially exceed this, but we use this as a baseline.

• Total Annual Biomass Production (Full Scale):

– Lower Estimate: 215 million ha * 12 tons/ha = 2.58 billion metric tons.

– Upper Estimate: 215 million ha * 15 tons/ha = 3.23 billion metric tons.

• Factors Influencing Yield: Cultivar selection (fiber, grain, cannabinoid focus), nutrient optimization,
climate control precision, harvest frequency, pest/disease management success.

4.2 Potential Revenue Streams

The diverse applications of hemp allow for multiple, potentially synergistic revenue streams. Market prices
are volatile and depend heavily on quality, processing level, and end application. Price trends can be moni-
tored via services like Hemp Benchmarks [5].

• Fiber (Bast): For textiles (competing with cotton, linen), ropes, composites, insulation. Requires
decortication processing. High-quality fiber commands premium prices.
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• Hurd (Shiv): Inner woody core. Used for animal bedding, mulch, but primarily for ’hempcrete’
(a sustainable, carbon-negative building material) and bioplastics/composites. Requires significant
processing infrastructure.

• Grains (Seeds): For human food (high protein, omega fatty acids), animal feed, and cold-pressed
hemp seed oil (culinary, cosmetics). Requires harvesting and processing equipment distinct from
fiber processing.

• Cannabinoids (CBD, CBG, etc.): Extracted primarily from flowers of specific cultivars. High-
value market for wellness products, supplements, and pharmaceuticals. Requires specialized extrac-
tion (e.g., CO2, ethanol) and purification facilities, plus rigorous testing and quality control. *This
stream’s viability depends entirely on the scope of legalization.* If THC-containing cannabis is in-
cluded, distinct medicinal/recreational markets open up, requiring even stricter regulation.

• Biofuels: Biomass can be converted into cellulosic ethanol or other biofuels. Economic viability
depends heavily on oil prices and conversion efficiency technology.

• Bioplastics/Biocomposites: Hemp cellulose and fibers can replace petroleum-based plastics in var-
ious applications (packaging, automotive parts). Requires investment in polymer science R&D and
manufacturing.

• Carbon Credits: The significant carbon sequestration potential (see Section 6) could be monetized
on international carbon markets, providing an additional revenue stream, particularly in early phases.

• Surplus Solar Energy: As noted, excess electricity generated by the vast solar infrastructure can be
sold domestically or potentially exported.

4.3 Estimated Annual Revenue (Full Scale, Mature Market)

Projecting revenue for such a vast and diverse operation decades into the future is inherently speculative.
However, based on the potential biomass yield and current/emerging market values across the various prod-
uct streams, a mature market operating at full scale *could* theoretically generate annual revenues in the
range of $5–$10 Trillion USD.

Critical Assessment of Revenue Projection:

• Market Saturation Risk: Producing billions of tons of hemp biomass annually would vastly exceed
current global demand. Saudi Arabia would need to not only capture existing markets but actively
*create* new, large-scale demand, particularly for bulk commodities like hempcrete and bioplastics.
This requires global marketing, standardization efforts, and potentially subsidization in initial phases.

• Price Volatility: Commodity prices for fiber, hurd, and grain can be low and volatile. High value is
concentrated in processed goods and specialized extracts (like CBD). Vertical integration into higher-
value products is crucial.

• Processing Infrastructure: Realizing revenue requires massive investment in diverse processing
facilities (decortication, extraction, pelletizing, manufacturing, etc.) co-located with cultivation zones.

• Global Competition: Other nations are also exploring hemp economies; Saudi Arabia would need to
compete on price, quality, and innovation.

• Dependency on Legalization: Accessing the high-value cannabinoid market is entirely contingent
on legal and regulatory changes.
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Achieving the projected revenue range requires not just successful cultivation but a parallel, equally am-
bitious strategy for global market development, industrial processing scale-up, and continuous innovation.
Comparison: Saudi Arabia’s GDP in recent years has been under $1 Trillion USD. This projection implies
an economic transformation on an almost unimaginable scale.

5 Legal and Policy Recommendations

Enabling the Regulatory Environment

The successful implementation of Project Chimera is fundamentally dependent on a progressive and
comprehensive overhaul of the Kingdom’s legal and regulatory framework concerning Cannabis sativa L..

5.1 Legalization of Industrial Hemp and Cannabis

• Industrial Hemp (Low THC): Amend existing drug control laws to explicitly define and legalize
industrial hemp, typically defined as Cannabis sativa L. containing less than 0.3

• Cannabis (Higher THC): A strategic decision is required regarding the legalization of cannabis
varieties exceeding the industrial hemp THC threshold. Options range from:

– Medicinal Use Only: Legalization restricted to cultivation and processing for prescribed medi-
cal applications under strict control (pharmaceutical-grade production).

– Regulated Adult Use: Potential for a regulated market for recreational or wellness purposes,
subject to stringent controls on potency, marketing, age limits, and retail licensing (similar to
models in Canada or some US states). This offers significant revenue potential but also carries
social and public health considerations that need careful management.

Intelligence suggests a phased approach, starting with industrial hemp and potentially moving towards
medicinal cannabis based on successful implementation and societal readiness.

5.2 Establishment of a Comprehensive Regulatory Framework

A dedicated governmental or quasi-governmental body (e.g., "Saudi Hemp and Cannabis Authority" -
SHCA) should be established with a clear mandate covering:

• Licensing: Issuing licenses for cultivators, processors, transporters, testing laboratories, and retailers
(if applicable). Criteria should cover security, financial stability, operational plans, and compliance
capacity.

• Cultivar Approval and Seed Certification: Establishing a registry of approved hemp (and poten-
tially cannabis) cultivars suitable for Saudi conditions, ensuring genetic stability and compliance with
THC limits (for hemp). Implementing a robust seed certification program.

• Quality Control and Testing Standards: Mandating standardized testing protocols (potency, pes-
ticides, heavy metals, microbial contaminants) performed by accredited third-party laboratories. Es-
tablishing Good Agricultural Practices (GAP) and Good Manufacturing Practices (GMP) standards.

• Tracking and Traceability: Implementing a "seed-to-sale" tracking system to monitor plants and
products throughout the supply chain, preventing diversion and ensuring accountability.

• Export/Import Regulations: Defining standards and procedures for international trade in hemp/cannabis
products, aligning with international treaties and destination market requirements.
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• Taxation and Revenue Collection: Designing an appropriate tax structure for different product cat-
egories.

• Enforcement: Powers to inspect facilities, audit records, issue penalties, and revoke licenses for
non-compliance.

5.3 Incentives for Investment and Development

To attract the massive investment required and stimulate sector growth:

• Tax Incentives: Offer tax breaks, holidays, or credits for investment in cultivation infrastructure,
processing facilities, R&D, and workforce training.

• Subsidies and Grants: Provide direct financial support, particularly for early-stage companies, R&D
projects, and adoption of sustainable technologies. Utilize sovereign wealth fund (PIF) capital for
strategic anchor investments.

• Streamlined Permitting: Create efficient processes for land allocation, construction permits, and
regulatory approvals.

• Foreign Direct Investment (FDI) Promotion: Actively court international companies with expertise
in aeroponics, hemp processing, cannabinoid science, and market access.

5.4 Funding for Research and Development

Allocate significant public and public-private funding for:

• Agronomic Research: Optimizing aeroponic cultivation protocols for specific cultivars in Saudi con-
ditions (nutrient recipes, lighting spectra, climate parameters). Breeding programs for heat/drought-
tolerant, high-yield varieties.

• Processing Technologies: Developing efficient and scalable technologies for decortication, extrac-
tion, purification, and conversion into end products (hempcrete, bioplastics, biofuels).

• Product Development: Research into new applications for hemp materials and cannabinoids. Clini-
cal trials for medicinal cannabis applications (if pursued).

• Market Analysis: Continuous monitoring of global market trends, pricing, and emerging opportuni-
ties.

6 Environmental Impact Assessment and Mitigation

Evaluating Ecological Benefits and Risks

Project Chimera promises significant environmental benefits but also requires careful management to
mitigate potential negative impacts associated with its massive scale.

6.1 Positive Environmental Impacts

• Carbon Sequestration: Hemp is known for its rapid growth and high biomass production, making it
an effective carbon sink. Each ton of hemp biomass can sequester significant amounts of atmospheric
CO during growth (estimates vary, but often cited around 1.6 tons of CO per ton of hemp). With
potential annual yields of billions of tons, Project Chimera could sequester gigatons of CO annually,
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making Saudi Arabia a major global contributor to climate change mitigation. Source detail: [4]. This
sequestration can be further enhanced if hemp products (e.g., hempcrete, biochar) lock carbon away
long-term.

• Water Conservation: Aeroponic systems drastically reduce water requirements compared to tradi-
tional agriculture, a critical advantage in water-scarce Saudi Arabia. Closed-loop systems allow for
water recycling and recapture. Water sourcing will likely rely heavily on solar-powered desalination,
minimizing impact on existing freshwater resources.

• Reduced Pesticide/Herbicide Use: Controlled environment cultivation minimizes pest and disease
pressure, reducing or eliminating the need for chemical pesticides and herbicides common in conven-
tional agriculture.

• Development of Sustainable Products: The project promotes the production of renewable and
biodegradable materials (textiles, bioplastics, construction materials) that can substitute for more pol-
luting alternatives (synthetic fibers, petroleum plastics, concrete).

• Desert Dust Reduction: Vegetative cover, even within enclosed structures over vast areas, combined
with associated infrastructure, might contribute to reducing the prevalence and intensity of dust storms
originating from the covered areas, although this effect needs specific modeling.

6.2 Potential Environmental Risks and Mitigation Strategies

• Land Use Transformation: Covering millions of square kilometers, even of desert, represents a
significant landscape alteration. Mitigation: Conduct thorough Environmental Impact Assessments
(EIAs) for each phase/region. Maintain wildlife corridors and buffer zones around ecologically sen-
sitive areas (oases, existing reserves). Design infrastructure to minimize habitat fragmentation.

• Energy Consumption: While powered by solar, the sheer energy demand for climate control and op-
erations is enormous. Mitigation: Continuous focus on energy efficiency in system design. Optimize
climate control strategies. Explore passive cooling/heating techniques where feasible. Maximize solar
generation efficiency and deploy large-scale energy storage.

• Water Sourcing Impact: Large-scale desalination, even if solar-powered, produces brine byprod-
uct. Mitigation: Invest in advanced desalination technologies with higher recovery rates and explore
beneficial uses for brine (e.g., mineral extraction) or environmentally sound disposal methods (e.g.,
dispersal in deep sea areas with high currents, subject to impact studies). Maximize water recycling
within aeroponic systems.

• Waste Management: Processing hemp biomass will generate byproducts. Construction and decom-
missioning of facilities also generate waste. Mitigation: Implement circular economy principles. Aim
for whole-plant utilization, finding uses for all biomass fractions. Develop robust recycling programs
for infrastructure components (solar panels, building materials). Process organic waste via compost-
ing or anaerobic digestion (potentially generating biogas).

• Biodiversity Impacts: While deserts have lower biodiversity than other biomes, they host unique,
adapted species. Infrastructure development and potential microclimate changes could have impacts.
Monoculture, even within facilities, can pose risks if pests adapt. Mitigation: Conduct biodiversity
surveys prior to development. Implement integrated pest management (IPM) strategies relying on
biological controls rather than broad-spectrum pesticides. Maintain genetic diversity in cultivars.
Support conservation efforts in adjacent non-developed areas.

11



Continuous environmental monitoring and adaptive management will be essential throughout the project
lifecycle.

7 Implementation Timeline and Phased Strategy

A Multi-Decade Rollout Plan

Given the unprecedented scale and complexity, Project Chimera must be implemented in distinct, man-
ageable phases over a multi-decade horizon. The initial 20-year investment timeline focuses on achieving
widespread deployment, with full economic transition likely taking longer.

Phase 1: Pilot and Foundation (Years 1-3, e.g., 2025–2027)

• Objective: Technology validation, regulatory establishment, initial infrastructure deployment, proof-
of-concept.

• Scale: Target 1 million hectares (approx. 0.5

• Key Activities:

– Finalize and enact foundational legislation for industrial hemp.

– Establish the core structure of the regulatory authority (SHCA).

– Construct pilot aeroponic farms and co-located solar power/desalination units.

– Validate cultivation protocols, yield models, and operational costs.

– Develop initial workforce training programs.

– Secure initial funding tranches (domestic and potentially international).

– Build pilot processing facilities for basic fiber/hurd separation and potentially CBD extraction.

– Conduct detailed environmental baseline studies in expansion zones.

• Investment Focus: R&D, pilot infrastructure, legal/regulatory setup.

Phase 2: Scaled Expansion and Market Entry (Years 4-8, e.g., 2028–2032)

• Objective: Geometric expansion of cultivation area, scaling up processing capacity, developing do-
mestic market, initial export activities.

• Scale: Expand coverage incrementally to 5-10 million hectares (approx. 2-5

• Key Activities:

– Streamline construction and deployment processes based on pilot phase learnings.

– Build larger, regional processing hubs (decortication, pelletizing, potentially hempcrete/bioplastic
precursors).

– Expand solar generation capacity significantly.

– Establish national quality standards and testing laboratory network.

– Launch domestic market initiatives (e.g., promoting hempcrete in construction).

– Begin targeted export of raw/semi-processed materials (fiber, hurd, potentially CBD isolate) to
established international markets.

– If medicinal cannabis is approved, establish secure cultivation/processing pathways.
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– Scale up workforce training and recruitment significantly.

– Develop national logistics infrastructure (transport, storage).

• Investment Focus: Large-scale infrastructure rollout, processing capacity, logistics, market develop-
ment.

Phase 3: Full-Scale Deployment and Economic Transition (Years 9-20+, e.g., 2033–2040 and be-
yond)

• Objective: Achieve near-complete coverage of the target desert area, establish global market leader-
ship, realize significant economic diversification, integrate fully into the national economy.

• Scale: Continue expansion towards the full 215 million hectares. *Actual completion may extend
beyond Year 20 depending on funding, logistics, and market absorption capacity.*

• Key Activities:

– Achieve mass production efficiencies in both cultivation and processing.

– Develop sophisticated, high-value downstream manufacturing industries within Saudi Arabia
(advanced textiles, composites, pharmaceuticals, specialty chemicals).

– Establish Saudi Arabia as the primary global hub for hemp research, technology, and product
innovation.

– Fully integrate the hemp bioeconomy into the national GDP, significantly reducing reliance on
oil revenues.

– Maximize export revenues across a wide portfolio of raw materials and finished goods.

– Implement mature citizen benefit-sharing mechanisms.

– Continuously adapt to evolving global market demands and technological advancements.

– Manage the long-term environmental monitoring and sustainability of the vast network.

• Investment Focus: Continued infrastructure expansion, advanced manufacturing, R&D for next-
generation products, global marketing, long-term sustainability management.

This timeline is aggressive and contingent on successfully meeting milestones in preceding phases.
Flexibility and adaptive management will be crucial.

8 Socio-Political Considerations and Citizen Integration

Ensuring Social License and Equitable Benefits

Transforming the nation’s landscape and economy on this scale requires careful management of social
and political factors to ensure public acceptance, equitable benefit distribution, and alignment with Saudi
cultural values.

• Community Engagement and Consultation:

– Proactive engagement with communities near deployment zones, particularly existing Bedouin
populations, to address concerns about land use, traditional livelihoods, and potential impacts.

– Establish transparent communication channels and participatory decision-making processes where
appropriate.
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– Develop benefit-sharing mechanisms for local communities (e.g., employment preferences, com-
munity development funds, infrastructure improvements).

• Citizen Ownership and Wealth Distribution:

– Explore models to ensure Saudi citizens benefit directly from the wealth generated, beyond just
employment. Options include:

* Distribution of profits via the sovereign wealth fund (PIF).

* Opportunities for citizen investment through public offerings or cooperative structures.

* Support programs for Saudi entrepreneurs to establish SMEs within the hemp value chain
(e.g., specialized processing, product manufacturing, local services).

– Ensure mechanisms prevent wealth concentration and promote broad-based prosperity, aligning
with Vision 2030’s social objectives.

• Education, Training, and Workforce Development:

– Develop extensive national education and vocational training programs covering:

* Advanced agriculture and aeroponics technology.

* Industrial processing and manufacturing.

* Engineering and maintenance (solar, aeroponics, automation).

* Quality control and laboratory analysis.

* Logistics and supply chain management.

* Business management and entrepreneurship within the sector.

* Regulatory compliance.

– Partner with universities and technical colleges to create specialized curricula.

– Public awareness campaigns to educate citizens about the benefits and applications of hemp,
distinguishing industrial hemp from high-THC cannabis, and addressing any cultural miscon-
ceptions.

• Gender Equality and Inclusion:

– Actively promote and ensure opportunities for women across all levels and sectors of the new
hemp industry, from cultivation and research to management and entrepreneurship, aligning with
the Kingdom’s ongoing social reforms.

– Implement policies to support female participation in the workforce (e.g., childcare support, safe
transportation).

• Managing Social Perceptions of Cannabis:

– If medicinal or regulated adult-use cannabis is pursued, careful public health messaging, strong
regulatory controls (especially regarding youth access and impaired driving), and culturally sen-
sitive implementation are crucial.

– Clear distinction between tightly regulated cannabis and broadly legal industrial hemp must be
maintained in public communication. Religious and cultural sensitivities need to be respectfully
addressed through dialogue with relevant authorities and scholars.

• Labor Practices:
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– Ensure fair wages, safe working conditions, and adherence to international labor standards for
the vast workforce required, which will likely include both Saudi nationals and expatriate work-
ers.

Securing and maintaining social license through transparency, engagement, and tangible benefits for
citizens is as critical to Project Chimera’s success as the technological and economic components.

9 Conclusion and Strategic Recommendations

Synthesis and Path Forward

Project Chimera represents a nation-building endeavor of potentially historic proportions. It offers Saudi
Arabia a credible, albeit immensely challenging, pathway to fundamentally reshape its economy, environ-
ment, and potentially its global standing in the 21st century. By leveraging its unique geographic endow-
ments of vast desert land and intense solar radiation, the Kingdom can pivot from fossil fuel dependency
towards leadership in renewable energy, sustainable agriculture, and advanced biomaterials.

Key Strengths and Opportunities:

• Unmatched scale potential for biomass and energy production.

• Alignment with Vision 2030 economic diversification goals.

• Significant potential for carbon sequestration and environmental leadership.

• Utilization of advanced, water-efficient aeroponic technology.

• Creation of a multi-trillion dollar bioeconomy spanning diverse sectors.

Critical Challenges and Risks:

• Astronomical infrastructure investment requirements ($451.5 Trillion+).

• Unprecedented logistical complexity across vast distances.

• Necessity of fundamental legal and regulatory reforms regarding cannabis.

• Risk of global market saturation; need for proactive market creation.

• Requirement for massive workforce development and social adaptation.

• Long-term environmental management of large-scale landscape transformation.

Strategic Recommendations:

1. Secure High-Level Political Mandate: Project Chimera requires unwavering, long-term commit-
ment and championship from the highest levels of Saudi leadership.

2. Adopt Phased Implementation Rigorously: Begin with manageable pilot projects (Phase 1) to val-
idate technology, costs, and logistics before committing to larger-scale expansion. Establish clear
go/no-go decision points between phases based on performance metrics.

3. Prioritize Legal and Regulatory Framework: Initiate the process for legalizing industrial hemp
immediately. Conduct thorough studies and societal dialogue to inform decisions on medicinal/other
cannabis regulations. Establish the SHCA early.
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4. Focus on Cost Reduction and Innovation: Launch major R&D initiatives aimed at drastically reduc-
ing the cost of aeroponic systems, solar power/storage, and hemp processing through technological
breakthroughs and domestic manufacturing.

5. Develop Innovative Financing Models: Explore a consortium approach involving the PIF, interna-
tional green finance institutions, private equity, and potentially pre-selling carbon credits or future
output contracts.

6. Build Strategic Partnerships: Collaborate with international leaders in aeroponics, hemp genetics,
processing technology, and sustainable materials manufacturing.

7. Integrate Comprehensive Environmental and Social Governance (ESG): Embed robust environ-
mental monitoring, social impact assessments, and citizen engagement mechanisms from the outset.

8. Initiate Global Market Development Strategy Now: Begin laying the groundwork for creating
demand for the vast quantities of hemp products envisioned, focusing on high-volume applications
like construction materials and bioplastics.

Project Chimera is audacious. Its success is not guaranteed. However, the strategic imperative for
Saudi Arabia to transition its economy is undeniable. This plan, while requiring refinement and adapta-
tion, provides a blueprint for leveraging the Kingdom’s unique assets to forge a sustainable and prosperous
future beyond oil. The potential rewards—economic resilience, environmental restoration, and global lead-
ership—justify the bold vision and the concerted national effort required.
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