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Iran’s uranium enrichment dilemma constitutes the central axis of the ongoing nuclear dispute, 

where technical considerations intersect with imperatives of national sovereignty, and where 

international legal frameworks collide with the strategic logic of deterrence. From the perspective of 

the Islamic Republic, the possession of a full nuclear fuel cycle—including domestic enrichment—

is not merely a technical aspiration but an inherent sovereign right enshrined in Article IV of 

the Nuclear Non-Proliferation Treaty (NPT). Yet, within Iran’s political consciousness, this “right” 

transcends legalistic interpretation; it has become a symbolic pillar of national autonomy and a 

manifestation of defiance against what is perceived as Western hegemony.

Conversely, the U.S. and its allies view the same enrichment capability as a direct gateway to 

weaponization. The centrifuge-based architecture of Iran’s program enables, with little more than 

a political decision, a rapid transition from low-enriched uranium to weapons-grade fissile material 

within a matter of weeks. These concerns escalated significantly following the International Atomic 

Energy Agency’s (IAEA) May 2025 report confirming that Iran had amassed over 400 kilograms 

of uranium enriched to 60%—an amount theoretically sufficient to produce three to five nuclear 

weapons, should the enrichment level be increased to 90%, without requiring any additional 

infrastructure.

Iran’s historical experience—from its exclusion from the Eurodif consortium in 1979 to the collapse 

of the Tehran Research Reactor fuel deal in 2009—has deeply entrenched the belief among Iran’s 

ruling elite that reliance on external fuel guarantees is neither secure nor sustainable. As such, 

any negotiated settlement that requires Tehran to abandon domestic enrichment is perceived as a 

fundamental affront to its sovereign dignity and strategic autonomy.

Thus, the essence of the conflict lies not in centrifuge counts or enrichment levels per se, but in 

the deeply embedded political architecture of mutual distrust. A sustainable resolution cannot 

be achieved without a broader security framework that redefines Iran’s position within both the 

regional and global order.

This study adopts a multi-layered approach to the enrichment dilemma, treating it not as a narrowly 

technical issue but as a strategic contest between sovereign entitlement and non-proliferation 

imperatives. It proceeds along four main analytical axes: the technical properties of enrichment, 

the political and strategic motivations driving Iran’s position, the security calculus of Western 

powers, and the viability of proposed diplomatic frameworks. The study ultimately affirms that any 

lasting agreement must emerge from a comprehensive reconfiguration of Iran’s relationship with 

the international system.
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Strategic and Technical Foundations of Enrichment

Understanding the Iranian nuclear dilemma requires more than technical familiarity with uranium 

enrichment processes. At its core lies a dual-use technology that defies binary classifications and 

fuels the broader political standoff. Enrichment is not merely a step in the nuclear fuel cycle—it is 

the fulcrum upon which the line between peaceful nuclear energy and latent military capability is 

blurred. The persistent strategic anxiety surrounding Iran’s program stems from this very ambiguity, 

where centrifuges intended for energy production can, with minimal technical reconfiguration and 

political will, be redirected toward weapons development.

The Nuclear Fuel Cycle and the Strategic Geography of Capability

The nuclear fuel cycle begins with the extraction of uranium ore, typically processed into uranium 

oxide concentrate (U₃O₈), commonly referred to as “yellowcake.” This material, in its raw form, is 

unsuitable for most power reactors, especially light-water reactors which dominate civilian nuclear 

infrastructure worldwide. Consequently, it must undergo chemical conversion into uranium 

hexafluoride gas (UF₆), the only chemical form suitable for enrichment.

The enrichment phase is the most sensitive and proliferation-prone segment of the cycle. Once 

enriched, UF₆ is converted back into uranium dioxide (UO₂), fabricated into ceramic fuel pellets, 

and assembled into fuel rods for reactor use. The final stages of the cycle deal with spent fuel 

management, including storage, reprocessing, or disposal—each carrying its own security 

concerns. However, it is the front-end, particularly conversion and enrichment, that remains the 

focal point of proliferation debates.

Geopolitically, these front-end capabilities are deliberately concentrated in a small group of 

technologically advanced states—most notably the U.S., Russia, France, China, and members of the 

Urenco consortium—reflecting an intentional asymmetry in the global non-proliferation regime. 

Iran’s drive to localize these capabilities directly challenges this asymmetry and is perceived as a 

subversion of the global nuclear order, particularly when pursued outside the norms of transparency 

and trust.

Centrifuge Technology and the Infrastructure of Latency

Uranium enrichment exploits a minor isotopic difference between uranium-235 (fissile) and 

uranium-238 (non-fissile). Though chemically identical, the roughly 1% mass difference between 

the isotopes allows for physical separation using high-speed gas centrifuges. These devices spin at 

tens of thousands of revolutions per minute, creating centrifugal forces that cause heavier U-238 to 

concentrate at the cylinder’s edge, while the lighter U-235 remains closer to the center. Incremental 

increases in concentration are achieved through cascades of centrifuges connected in series.
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The critical distinction between a civilian and a potential military enrichment program is not the 

existence of centrifuges per se, but their configuration, efficiency, and the enrichment levels they 

are permitted to reach. Civilian nuclear fuel typically requires 3–5% enriched uranium, whereas 

highly enriched uranium (HEU) begins at 20%. Weapons-grade uranium is defined as having a 

U-235 concentration of 90% or higher.

Importantly, the enrichment process is nonlinear. The majority of the technical effort—measured 

in Separative Work Units (SWUs)—is expended in moving from natural uranium (0.7%) to 20%. The 

jump from 60% to 90%, by contrast, requires far less time and technical input. This is precisely what 

renders Iran’s accumulation of 60% enriched uranium such a strategic flashpoint. The capability to 

enrich to that level not only represents technical maturity but places Iran within striking distance 

of weapons-grade material with minimal lead time.

Moreover, centrifuge cascades are inherently reconfigurable. A facility designed for Low-enriched 

uranium (LEU) production can be rapidly converted for HEU output if restrictions are removed. 

Since 2003, Iran has developed and deployed increasingly advanced centrifuges, including IR-2m 

and IR-6 models, enhancing its efficiency and reducing the time needed for potential breakout. 

These developments feed directly into Western proliferation concerns and limit the efficacy of 

traditional verification measures.

Enrichment Thresholds and the Politics of Nuclear Ambiguity

Enrichment levels serve as both technical and political benchmarks. LEU is the standard fuel for 

commercial reactors, but its mere production implies access to sensitive infrastructure. HEU, 

starting at 20%, marks a recognized proliferation risk under IAEA standards. Weapons-grade 

uranium begins at 90%, though experts agree that uranium enriched to 60% can serve as the core 

of a rudimentary nuclear device.

This is not a theoretical concern. In May 2025, the IAEA reported that Iran had amassed over 400 

kilograms of uranium enriched to 60%. At this level of purity, Iran has already conducted the majority 

of the enrichment work required for a bomb. Depending on design efficiency, this stockpile could 

yield three to five nuclear weapons if further enriched. Notably, such quantities are unprecedented 

for any state not in possession of nuclear arms or under a formal weapons program.

While Iran asserts that its 60% enrichment is intended for medical isotope production and other 

civilian purposes, such justifications are widely dismissed by technical experts. Isotope production 

rarely requires enrichment beyond 20%, and certainly not at industrial scale. The scale and purity 

of Iran’s stockpile thus constitute strong indicators of strategic hedging.

The broader implication is that Iran has effectively nullified the concept of “breakout time”—the 

estimated period needed to acquire sufficient fissile material for one weapon. Previously a central 
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pillar of the JCPOA framework, breakout time has now shrunk to mere weeks, or even days, 

rendering traditional diplomatic metrics obsolete and demanding a fundamental reassessment of 

non-proliferation strategy.

In sum, the dual-use character of uranium enrichment situates it at the core of the Iranian nuclear 

crisis. It is not simply a matter of infrastructure or fuel supply; it is a strategic posture embedded 

in the architecture of ambiguity, calculated latency, and deterrence signaling. Addressing it 

thus requires more than technical arrangements—it demands a political framework capable of 

reconciling sovereign entitlement with enforceable, long-term constraints.

Iran’s Unwavering Stance 

Iran’s persistent refusal to abandon its domestic uranium enrichment program is not merely a 

negotiation tactic, nor is it reducible to technical preferences or economic rationality. Rather, it 

reflects a deeply entrenched synthesis of ideological commitment, national security calculus, and 

historical experience. Together, these dimensions have elevated uranium enrichment from a policy 

option to a foundational pillar of the Islamic Republic’s strategic identity.

Sovereignty, Identity, and the “Non-Negotiable” Right to Enrichment

From the early years of the Islamic Republic, the Iranian leadership has framed mastery of the 

nuclear fuel cycle—particularly enrichment—as a sovereign right, legally grounded in Article IV of 

the NPT, which affirms the entitlement of signatory states to peaceful nuclear technology. Yet for 

Iran, the legal argument is only the starting point. In the domestic political discourse, indigenous 

enrichment has come to symbolize scientific independence, national pride, and resistance to what 

is widely perceived as a Western-imposed technological apartheid.

This narrative has been institutionalized within Iran’s political system, transcending factional 

divisions. Reformists and hardliners alike have defended the program as a matter of national dignity. 

In moments of domestic pressure or international isolation, the nuclear program—especially its 

enrichment component—has been leveraged as a unifying symbol of resilience. Western demands 

for “zero enrichment” are thus interpreted in Tehran not as neutral proliferation safeguards, but as 

attempts to delegitimize Iran’s sovereign agency and entrench its technological dependency. As 

such, any compromise on enrichment is viewed as a political capitulation rather than a technical 

concession.

 Strategic Hedging and the Architecture of Latent Deterrence

Beyond the normative discourse of rights and identity, Iran’s nuclear strategy reflects a rational 

calculus of national security. Rather than racing directly toward weaponization, many analysts 

argue that Iran is pursuing a posture of “nuclear hedging”—a strategy that involves acquiring 
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the technological capacity to build a nuclear weapon without crossing the threshold of actual 

weaponization.

This approach serves two strategic purposes. First, it provides a latent deterrent against existential 

threats, particularly given Iran’s adversarial relations with the U.S. and the presence of a declared 

nuclear-armed regional rival in Israel. The ability to enrich uranium to 60%, for example, places 

Iran technically within weeks of breakout capability, even without formally abandoning its NPT 

commitments. Second, this ambiguity enhances Iran’s bargaining leverage in international 

diplomacy. The nuclear program, and enrichment specifically, functions as a pressure mechanism: 

it creates a state of calibrated crisis that compels global actors to engage with Tehran on terms that 

might otherwise be politically unpalatable.

The JCPOA in 2015 was a case in point. Iran agreed to temporary and reversible limits on 

enrichment in exchange for sanctions relief, while retaining the core infrastructure necessary for 

rapid re-escalation. Following the U.S. withdrawal from the agreement in 2018, Iran accelerated its 

enrichment activities—resuming 20%, then 60% enrichment—without ever declaring a weapons 

program. This demonstrated both the technical maturity of its capabilities and the effectiveness of 

nuclear latency as a geopolitical tool.

Historical Distrust and the Legacy of Broken Fuel Assurances

Iran’s insistence on self-sufficiency in enrichment is not based solely on ideology or strategy—it 

is deeply rooted in its historical experience with what it views as broken international promises. 

The most salient example remains the Eurodif episode. In the 1970s, under the Shah, Iran invested 

over $1 billion to become a 10% stakeholder in the French-led Eurodif enrichment consortium. 

Following the 1979 revolution, however, France—reportedly under U.S. pressure—refused to 

deliver any enriched uranium to the new Iranian regime, despite Iran’s legal and financial stake in 

the project. The resulting dispute lasted more than a decade and is widely cited in Iranian policy 

circles as emblematic of Western unreliability.

This distrust was reinforced in 2009, when Iran sought to acquire fuel for the U.S.-supplied 

Tehran Research Reactor, which produces medical isotopes. A multilateral fuel-swap proposal 

was negotiated, whereby Iran would send its low-enriched uranium abroad in return for foreign-

manufactured 20% fuel rods. Amidst internal political divisions and increasing external pressure, the 

deal collapsed. In response, Iran initiated its own domestic production of 20% enriched uranium—

effectively ending a period of relative de-escalation and triggering a new wave of international 

concern.

These experiences have cemented a doctrine within the Iranian establishment: fuel supply 

guarantees are inherently politicized and therefore unreliable. For Iran, self-sufficiency is not merely 

preferable—it is necessary. Any diplomatic framework that hinges on external fuel provision in 
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exchange for limits on indigenous enrichment is viewed as structurally flawed and strategically 

unacceptable. It is not simply a matter of technical security but of national survival, seen through 

the lens of betrayal, exclusion, and coercion.

The Proliferation Predicament

The U.S. views Iran’s nuclear trajectory not merely through the lens of legal obligations or technical 

specifications, but as a direct and escalating threat to both regional stability and the global non-

proliferation regime. As Iran’s uranium enrichment advances in scope and sophistication, U.S. policy 

has increasingly focused on three critical concerns: the compression of Iran’s nuclear breakout 

timeline, the strategic implications of its 60% enriched uranium stockpile, and the risk of triggering 

a broader regional proliferation cascade. Each of these dimensions has transformed the Iranian file 

from a matter of compliance into a test case for the viability of the international nuclear order.

The Shrinking Breakout Timeline: From Monitoring to Immediacy

At the core of U.S. strategic calculations lies the concept of “nuclear breakout time”—the estimated 

duration Iran would require to produce one bomb’s worth of weapons-grade uranium (typically 

90% U-235), starting from its declared facilities and current stockpile levels. When the JCPOA was 

signed in 2015, one of its primary achievements was to extend Iran’s breakout time to at least 12 

months. This window was considered sufficient to allow international detection, deliberation, and 

response in the event of noncompliance.

However, following the U.S. withdrawal from the JCPOA in 2018 and Iran’s gradual escalation 

of its nuclear activities in response, this breakout window has virtually collapsed. By mid-2025, 

independent and official assessments—including those by the IAEA and U.S. intelligence 

agencies—converged on the conclusion that Iran’s breakout time had fallen below one month. In 

more pessimistic evaluations, the timeline may have narrowed to just days.

While producing fissile material is not the same as assembling a deliverable weapon—weaponization 

involves complex design, metallurgy, and delivery system integration—it is universally 

acknowledged as the most time- and resource-intensive phase of the process. Consequently, a 

near-zero breakout window fundamentally alters the strategic posture of the United States, shifting 

it from a reliance on detection and deterrence to a logic of preemption and risk containment.

The 60% Stockpile: Strategic Significance and the Erosion of Ambiguity

Iran’s accumulation of over 400 kilograms of uranium enriched to 60%—as confirmed by the IAEA 

in its May 2025 report—represents a decisive shift in the proliferation landscape. Technically, 

this quantity, if further enriched to weapons-grade (90%), would yield enough fissile material for 
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three to five nuclear devices. Politically, it signals the breakdown of the ambiguous line that once 

separated Iran’s civilian nuclear program from military potential.

From a technical standpoint, enrichment is a nonlinear process. The vast majority of energy and 

SWUs are consumed in the early phases—from natural uranium (0.7%) to approximately 20%. Once 

60% is reached, the remaining distance to weapons-grade is minimal, both in time and technical 

requirements. This places Iran in a posture of immediate latency: it possesses the capability to 

sprint to a bomb with minimal notice, if and when it chooses.

Moreover, the argument that such high levels of enrichment are necessary for civilian purposes—

such as medical isotope production—has been consistently rejected by technical experts. 

Isotope generation can be adequately conducted at enrichment levels below 20%. The scale and 

concentration of Iran’s 60% stockpile, therefore, serve no plausible civilian justification and are 

widely interpreted as a deliberate hedge.

What makes this development uniquely dangerous is that uranium enriched to 60% is itself usable 

in a basic, first-generation nuclear device. Though less compact and efficient than one based on 

90% material, a crude implosion-type device can still be constructed using 60% HEU. Thus, Iran no 

longer merely has a potential path to a weapon; it possesses weapons-usable material in quantities 

sufficient to operationalize that potential in the near term.

The Risk of Regional Proliferation

U.S. fears extend beyond Iran’s capabilities to the systemic consequences of its nuclear progress. 

Central among these is the prospect of a regional proliferation cascade—whereby Iran’s acquisition 

of a latent or explicit nuclear capability prompts neighboring powers to pursue matching deterrents. 

This scenario is particularly acute in the Middle East.

Saudi Arabia has publicly stated on multiple occasions that it would seek a nuclear option if Iran 

were to obtain one. Similar anxieties exist, albeit less overtly, in Turkey and Egypt. A nuclear-capable 

Iran would therefore not only destabilize the Arabian Gulf balance of power but could catalyze 

the emergence of a multipolar nuclear region, dramatically increasing the risk of miscalculation, 

escalation, or inadvertent nuclear exchange in times of crisis.

This concern lies at the heart of the U.S. insistence—often articulated in maximalist terms—that 

no enrichment should be permitted on Iranian soil, even under the most stringent verification 

regimes. From Washington’s vantage point, any domestic enrichment infrastructure constitutes a 

permanent loophole—a latent weapons pathway that could be activated under duress or political 

shift. The red line, therefore, is not simply about material thresholds, but about the integrity of the 

non-proliferation regime itself.
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In this context, the military strikes carried out by the U.S. and Israel in June 2025 against Iran’s 

Natanz and Fordow enrichment facilities should be interpreted not solely as tactical interventions, 

but as strategic signaling: an effort to reassert the credibility of deterrent red lines. Despite political 

declarations that the strikes “crippled” Iran’s program, subsequent assessments—including those 

by the U.S. Defense Intelligence Agency—indicated that Iran may have relocated key material 

stockpiles in advance. The continued U.S. demand for the surrender of these 60% reserves in 

ongoing negotiations suggests that the core threat remains unresolved.

Global Precedents and Strategic Lessons

A central tenet of Western—and particularly American—non-proliferation policy holds that a 

robust, economically viable, and sovereign civilian nuclear energy program does not require 

indigenous uranium enrichment capabilities. This position is not theoretical; it is grounded in the 

empirical experience of dozens of technologically advanced states that operate nuclear power 

plants without engaging in domestic enrichment. These precedents form the backbone of an 

argument that views Iran’s insistence on self-sufficiency not as a necessity, but as a strategic and 

political anomaly. The international fuel market, voluntary legal commitments, and comparative 

state behavior each provide distinct models that call into question the legitimacy of Iran’s nuclear 

narrative.

The Global Nuclear Fuel Market and the Logic of Interdependence

The international market for nuclear fuel is mature, technically sophisticated, and institutionally 

stable. A small number of state-owned or tightly regulated entities—such as Russia’s Rosatom, 

France’s Orano, the Urenco consortium (comprising the UK, Germany, and the Netherlands), along 

with U.S. and Chinese suppliers—dominate enrichment services, measured in Separative SWUs. 

These suppliers offer long-term contracts that ensure predictable and uninterrupted fuel delivery, 

with built-in mechanisms to absorb geopolitical fluctuations and reduce supply risk.

The Iranian case provides a revealing example. The Bushehr nuclear power plant, the centerpiece 

of Iran’s civilian nuclear program, operates entirely on Russian-supplied fuel. This arrangement has 

functioned without interruption for years, illustrating that a nuclear energy program can be viable 

even in a country subjected to sanctions and diplomatic isolation, provided international norms 

and contractual obligations are respected.

Nonetheless, Iran rejects this model on the grounds of strategic vulnerability, citing historical 

grievances such as the Eurodif episode, and argues that reliance on external suppliers places its 

nuclear sovereignty at the mercy of hostile political agendas.
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The UAE Model: A Voluntary Renunciation of Dual-Use Capabilities

The United Arab Emirates has emerged as the paradigmatic case of a newcomer state embracing 

the “gold standard” of non-proliferation. Under its bilateral Section 123 Agreement with the U.S., the 

UAE committed to permanently forgo both uranium enrichment and spent fuel reprocessing. This 

legal renunciation facilitated international support and enabled the construction of the Barakah 

Nuclear Power Plant—the first full-scale nuclear energy project in the Arab world—executed in 

partnership with South Korea and under IAEA safeguards.

Crucially, the UAE’s decision did not result in a loss of sovereignty or prestige. On the contrary, it 

positioned the country as a responsible global actor and enhanced its international standing. The 

model has been cited by U.S. policymakers and non-proliferation advocates as a blueprint for other 

emerging nuclear states in the Middle East and beyond.

Iran, however, categorically rejects the applicability of the UAE model to its own circumstances. 

It argues that the model is only viable for states embedded within Western-aligned security 

frameworks. For a country like Iran, which views itself as a target of sustained geopolitical coercion, 

the “gold standard” is perceived not as a demonstration of maturity, but as a form of preemptive 

disarmament that undermines strategic autonomy.

Advanced Industrial States without Enrichment Capabilities

An examination of global nuclear infrastructure reveals that a significant number of advanced 

industrial states operate extensive nuclear energy programs without developing domestic 

enrichment capabilities. Countries such as Canada, South Korea, Spain, Sweden, Switzerland, 

Belgium, Finland, and Mexico rely entirely on international suppliers for enriched uranium. 

Collectively, these states operate dozens of commercial reactors and produce tens of gigawatts of 

electricity, while maintaining high standards of safety, reliability, and energy sovereignty.

The following table provides data illustrating the viability of operating nuclear power programs 

without a national enrichment capacity. It serves as a powerful empirical counterpoint to Iran’s 

claims that self-sufficiency is a necessity.
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Country
Number of 
Operating 
Reactors

Total Net 
Capacity 

(MWe)
Primary Fuel Supply Arrangements

Canada 19 ~13,600
Relies on international market for enrichment 
services; domestic fuel fabrication using 
imported enriched uranium.

South Korea 26 ~25,800 Imports all enriched uranium from international 
suppliers (e.g., Urenco, Orano, Rosatom).

Spain 7 ~7,100 Purchases enrichment services from 
international suppliers like Urenco and Orano.

Sweden 6 ~6,900 Relies on contracts with international 
enrichment providers.

Belgium 5 ~3,900 Imports enriched uranium from the international 
market.

Switzerland 4 ~3,000 Long-term contracts with various international 
suppliers for enriched uranium.

Finland 5 ~4,400 Fuel supplied by international vendors, including 
Russia’s TVEL and Westinghouse.

Mexico 2 ~1,600 Imports enriched uranium fuel from the 
international market.

United Arab 
Emirates 4 ~5,400

Legally committed to forgoing domestic 
enrichment; fuel supplied by international 
partners.

Armenia 1 ~420 Fuel supplied by Russia.

Bulgaria 2 ~2,000 Fuel supplied by Russia and Westinghouse.

Czech Republic 6 ~4,100 Fuel supplied by Russia and Westinghouse/
Framatome.

Hungary 4 ~1,900 Fuel supplied by Russia.

Romania 2 ~1,300 Operates CANDU reactors using natural uranium; 
does not require enrichment.

Slovakia 5 ~2,300 Fuel supplied by Russia.

Slovenia 1 ~700 Fuel supplied by international vendors.

Ukraine 15 ~13,100 Transitioning from Russian fuel to supply from 
Westinghouse.



11

Al Habtoor Research Centre

The data clearly demonstrates that forgoing domestic enrichment is a normal, viable, and 

widespread practice. This reality, however, has failed to persuade Tehran, underscoring that the 

core of the dilemma is political, not technical. Furthermore, an examination of the small club of 

nations that do possess enrichment capabilities reveals a stark pattern.

Their decision to forgo enrichment is not due to technical incapacity but is rooted in a rational cost-

benefit analysis. The technical, economic, and political burdens of enrichment infrastructure are 

considerable, and the benefits are often marginal when reliable external supply chains exist. More 

importantly, these states have calculated that enrichment capabilities, while offering symbolic 

value, impose security and diplomatic costs that outweigh strategic returns.

In contrast, nearly all states that have pursued enrichment outside multilateral arrangements—such 

as Iran, North Korea, Pakistan, and India—have faced sanctions, isolation, or confrontation. These 

cases reinforce the association between enrichment and nuclear weapons intent. The correlation 

is not accidental: enrichment remains the most proliferation-sensitive part of the fuel cycle and is 

treated as a potential red flag by the international community.

Accordingly, Iran’s insistence on enrichment is not interpreted as a matter of technical sovereignty 

but rather as a deliberate assertion of strategic deterrence capacity. Unlike other non-enriching 

states that embed their energy security within commercial and legal frameworks, Iran situates 

its nuclear program within a broader ideological and security narrative that resists external 

dependency.

Reconciling Irreconcilable Demands

Efforts to resolve the Iranian enrichment dilemma have repeatedly faltered because they have 

approached the issue through binary paradigms—either demanding Iran’s complete abandonment 

of enrichment or proposing tolerance for a domestically operated program under international 

monitoring. Both frameworks have proven strategically insufficient. The former underestimates 

Iran’s deeply embedded ideological and historical attachment to the nuclear fuel cycle; the latter 

ignores the structural vulnerabilities such a program poses to the global non-proliferation regime. 

A viable and sustainable resolution must bridge this gap through a hybrid approach—one that 

balances symbolic recognition of Iran’s sovereign capabilities with rigorous, verifiable restrictions 

that eliminate the substantive risks of weaponization. Three distinct models have been proposed in 

this context: multinational enrichment arrangements, internationally guaranteed fuel banks, and 

bespoke hybrid frameworks tailored to Iran’s unique case.
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Shared Infrastructure or Shared Risk?

One proposed pathway involves the establishment of multinational enrichment consortia, wherein 

states collectively own and operate enrichment facilities, theoretically diluting the incentives for 

unilateral programs and enhancing mutual oversight. The Urenco model—jointly managed by the 

UK, Germany, and the Netherlands—stands as a prominent example of this framework, functioning 

successfully as a major global supplier of enriched uranium under strict governance mechanisms.

However, this model is not without precedent-specific limitations. Iran’s own historical experience 

with the Eurodif consortium during the 1970s is frequently cited as a foundational episode of 

strategic betrayal. Despite investing over $1 billion and securing a 10% stake in the project under 

the Shah, the post-revolutionary Iranian government was denied access to its fuel share by France 

under U.S. pressure. This episode entrenched a narrative of systemic exclusion and deepened 

Tehran’s skepticism toward any arrangement that requires ceding operational or legal control to 

external entities.

Subsequent proposals—including regional enrichment centers located in neutral zones or 

“black-box” facilities on Iranian soil operated exclusively by international staff—have failed to 

overcome this mistrust. Iran views them as mechanisms that codify second-tier status under 

the guise of cooperation. Simultaneously, U.S. and allied policymakers remain unconvinced that 

such arrangements could withstand regime shifts or crisis-induced nationalization, leaving them 

vulnerable to rapid breakout scenarios.

 International Fuel Banks

A second proposed mechanism involves international fuel banks—reserves of low-enriched 

uranium held under multilateral or IAEA control, intended to serve as a last-resort supplier in the 

event of politically motivated disruptions. The IAEA’s LEU Bank in Oskemen, Kazakhstan, operational 

since 2019, houses 90 metric tons of LEU available to eligible countries under clearly defined access 

protocols. Russia’s International Uranium Enrichment Center (IUEC) in Angarsk offers a similar 

structure under bilateral guarantees.

These initiatives aim to remove the rationale for indigenous enrichment by mitigating fuel 

insecurity. For newcomer states or non-aligned nations with limited bargaining power, fuel banks 

represent a functional alternative to risky technological investments.

Yet their applicability to Iran is severely constrained by the country’s strategic worldview. For 

Tehran, the enrichment issue is not driven by fuel economics but by sovereignty, deterrence, and 

the legacy of coerced dependency. Fuel banks are perceived not as buffers but as instruments of 
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control, vulnerable to the very same geopolitical coercion Iran seeks to avoid. Hence, despite formal 

engagement with the JCPOA, Iran has shown little interest in pursuing this path in any permanent 

fashion.

Balancing Symbolism and Substantive Constraint

Given the inadequacies of both standard models, an increasingly favored approach among 

policymakers and analysts is the design of a hybrid framework—one tailored to Iran’s political 

identity and strategic posture. The logic of such a framework is built on a calibrated trade-off: Iran 

retains a limited, symbolically important enrichment capability under intrusive and irreversible 

verification, while relinquishing the material conditions necessary for rapid breakout.

Core elements of this framework would include the following: first, the concentration of all 

enrichment activities at a single, declared facility (such as Natanz), using only first-generation IR-

1 centrifuges. The facility would be operated under continuous monitoring by an international 

entity—either an IAEA-designated body or a multilateral consortium—with authority over 

all technical operations. Second, all enriched uranium would be immediately converted to a 

chemically stable, non-weaponizable form and transferred to foreign custody or long-term storage 

under international supervision.

Crucially, the framework would require Iran to export or irreversibly down blend its entire stockpile 

of 60% and 20% enriched uranium. As with the JCPOA, this material could be shipped to Russia or 

deposited under IAEA management at designated secure facilities. In exchange, Iran could receive 

either natural uranium feedstock or financial compensation.

The framework must also establish long-term, legally binding constraints—extending at least 25 

years—on enrichment levels (capped at 5%), stockpile quantities, and centrifuge research and 

development. Verification would rely on Iran’s full ratification and implementation of the IAEA’s 

Additional Protocol, enabling real-time inspections and access to undeclared sites.

However, even the most technically rigorous framework cannot endure in a geopolitical vacuum. 

Its survival requires integration into a broader political process that addresses underlying sources 

of conflict—namely, Iran’s regional activities, ballistic missile program, and sanctions architecture. 

Without reciprocal security guarantees and pathways to normalization, no enrichment-related deal 

can remain politically viable on either side.

In sum, the Iranian enrichment dilemma cannot be resolved through coercion alone, nor by appeals 

to abstract legalism. It requires a negotiated rebalancing of international order and regional power, 

operationalized through a complex yet realistic compromise. The political will to embrace such a 

bargain remains uncertain—but without it, the crisis will persist as a structural feature of Middle 

East security, not a solvable anomaly.
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Finally, the Iranian uranium enrichment crisis encapsulates a uniquely intricate intersection of 
technology, sovereignty, deterrence, and international order. It is not merely a technical dispute 
over centrifuge cascades or fissile material thresholds, but a structural conflict embedded in 
asymmetries of power, deep historical mistrust, and unresolved contestations over the legitimacy of 
the global non-proliferation regime. Over more than two decades, the issue has proven impervious 
to narrowly legalistic or technical solutions, repeatedly exposing the limitations of prevailing 
diplomatic frameworks and coercive instruments.

This study has dissected the crisis across multiple dimensions. Technically, it outlined the dual-use 
nature of enrichment technology and the blurred boundaries between civilian capability and latent 
weaponization. Politically, it highlighted Iran’s unwavering commitment to indigenous enrichment 
as a function of national identity, strategic autonomy, and post-revolutionary ideology. From the 
perspective of the U.S. and its allies, the core threat lies in the erosion of breakout timelines, the 
accumulation of highly enriched uranium, and the fear of a regional proliferation cascade that 
could unravel the entire non-proliferation regime.

Historical analogies further complicate the policy landscape. The Iraqi precedent cautions against 
military strikes that may backfire and accelerate clandestine programs. South Africa illustrates that 
voluntary disarmament only occurs under systemic political transformation. Libya’s experience, 
on the other hand, has hardened Iranian skepticism about the strategic value of concessions, 
reinforcing the belief that nuclear latency is essential for regime survival in a hostile environment.

Comparative analysis also reveals that most industrialized nations operate successful nuclear energy 
programs without domestic enrichment, relying instead on a robust and reliable international 
fuel market. The UAE’s “gold standard” agreement demonstrates that it is possible to achieve 
energy sovereignty without proliferation risk—yet Iran’s strategic circumstances and adversarial 
relationship with the West render such models politically untenable in its case.

Accordingly, the search for resolution cannot rely on off-the-shelf solutions or normative appeals. 
The Iranian case demands a bespoke hybrid framework—one that acknowledges Iran’s symbolic 
need for technological sovereignty while imposing verifiable, irreversible constraints on its 
enrichment capacity. Such a framework would include capped enrichment levels, immediate 
removal of highly enriched stockpiles, and intrusive, long-term inspection regimes. However, even 
the most technically sound arrangement cannot survive without being embedded in a broader 
political architecture: one that addresses the full spectrum of Iran’s regional behavior, missile 
development, and its status within the international system.

Failure to achieve such a recalibrated equilibrium would not merely perpetuate the Iranian crisis—
it would threaten the structural integrity of the global non-proliferation order itself. In this sense, 
Iran’s enrichment dilemma is not solely about Iran. It is a test of whether the international system 
can adapt to asymmetrical power configurations without descending into a cycle of coercion, 
fragmentation, and regional nuclear instability. As such, the stakes are not only strategic—they are 
systemic.
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