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Wilton Park hosted its fourth dialogue on "Irreversibility in Nuclear Disarmament" (IND)
from 17-19 March 2025, in collaboration with the UK Foreign, Commonwealth and
Development Office and the Royal Norwegian Ministry of Foreign Affairs. Building on
the series initiated in 2022, this meeting further examined how irreversibility can be
conceptualised, operationalised, and embedded within multilateral disarmament
processes.

While the 2010 Nuclear Non-Proliferation Treaty (NPT) Review Conference recognised
irreversibility, alongside transparency and verification, as a foundational disarmament
principle, practical work onirreversibility has remained comparatively limited. Drawing
from recent initiatives, including the joint statements issued at the 2023 and 2024 NPT
Preparatory Committees, the dialogue sought to identify pathways for advancing

irreversibility ahead of the 2026 Review Conference.’

Discussions addressed the technical, legal, normative, and political dimensions of
irreversibility, considering its role both during active disarmament processes and in
sustaining disarmament outcomes over time. Particular attention was given to how
irreversibility can reinforce confidence-building, support the durability of disarmament
commitments, and mitigate future risks of rearmament under evolving strategic
conditions.

' Joint statement on irreversibility to the 2023 NPT Preparatory Committee:
https://reachingcriticalwill.org/images/documents/Disarmament-
fora/npt/prepcom?4/statements/24July_Jointlrreversibility.pdf; Joint statement on irreversibility to the
2024 NPT Preparatory Committee:
https://www.reachingcriticalwill.org/images/documents/Disarmament-
fora/npt/prepcom23/statements/3Aug_lrreversibility.pdf.
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This dialogue aimed to build on earlier progress by proposing practical avenues for
strengthening the treatment of irreversibility within the NPT framework, while also
recognising the importance of continued dialogue, capacity-building, and research
beyond the current review cycle. It emphasised that irreversibility must be understood
as a layered and adaptive process, requiring ongoing political, institutional, and societal
engagement to be sustained over time.
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Executive summary

The fourth Wilton Park dialogue on "Irreversibility in Nuclear Disarmament”
(IND), built on previous discussions to further explore its technical, legal,
political, and normative dimensions.

Irreversibility was reaffirmed as a dynamic and cumulative process, requiring
the layering of constraints across multiple domains to progressively limit the
feasibility and attractiveness of rearmament.

Discussions emphasised that irreversibility must be sustained over time through
careful sequencing of measures, management of technical latency, and
adaptation to evolving strategic and technological conditions.

Verification and transparency were highlighted as critical enablers of
irreversibility, providing assurance, reinforcing trust, and embedding
disarmament actions within credible institutional and normative frameworks.
Regional perspectives underscored that approaches to irreversibility are
context-specific, shaped by historical experiences, security environments, and
regional architectures, necessitating flexible and inclusive strategies.

Beyond technical dismantlement, sustaining irreversibility will require broader
shifts in political incentives, strategic cultures, and societal perceptions of
nuclear weapons.

Priorities identified for the 2026 NPT Review Conference and beyond include
strengthening the operational integration of irreversibility, linking it to verifiable
commitments, fostering inclusive participation, and investing in the conceptual,
technical, and normative foundations necessary for sustainable disarmament.

1. Defining and conceptualising IND

1.1. Spectrum and process-based definition

Irreversibility in nuclear disarmament (IND) has been widely referenced in diplomatic
discourse yet remains underdeveloped as a concept. This dialogue reaffirmed the

consensus that irreversibility is best understood not as an absolute end-state, but as a
spectrum: a dynamic and cumulative process that can be strengthened or degraded
over time. While nuclear weapons can be verifiably eliminated, the technical capacity

to rebuild them cannot be reduced to zero.

This understanding reflects the view that no measure is truly irreversible, but that the

combination of technical dismantlement, legal prohibitions, normative stigmatisation,
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and institutional arrangements can significantly raise the threshold for rearmament.
Judgements about whether disarmament is "irreversible" are thus inherently
subjective and closely linked to broader structures of trust and confidence.

The implications are both practical and political. Framing irreversibility as a process
encourages states to adopt layered, mutually reinforcing measures across multiple
domains, recognising that the value of each action lies partly inits contributionto a
broader architecture of constraint. This also implies that irreversibility is never static: it
must be maintained, reinforced, and adapted in response to shifting geopolitical and
technological conditions.

1.2. Temporal dimensions of IND: time frames, sequencing, and phased
approaches

A process-based view of IND necessarily raises questions of sequencing and time.
Irreversibility must be conceptualised not only in terms of end goals, but inrelation to
the phases through which disarmament progresses. The dialogue highlighted the
importance of designing clear, time-bound sequences, linking upstream commitments
(e.g. political declarations and verification arrangements) to downstream actions (e.g.
warhead dismantlement and material disposition).

In this framework, irreversibility is not achieved through a single act, but through a
trajectory that becomes progressively more difficult to reverse. Legal instruments,
legislative barriers, and changes to the status of personnel or infrastructure can all
serve to lock in disarmament measures over time. Equally, the erosion of these
conditions (through institutional decay, political backsliding, or technological
advances) may render previously “irreversible” measures vulnerable to reversal.

Temporal dimensions are especially salient when distinguishing between the process
of disarmament and the maintenance of a disarmed state. The former demands
sequencing and coordination, the latter requires durability and resilience. In both
cases, sustaining irreversibility over time depends on the presence of mechanisms for
review, enforcement, and adaptation.

1.3. Relation to other concepts: verification, transparency, latency

Irreversibility cannot be meaningfully pursued inisolation. It is interdependent with
verification and transparency, both of which serve as functional prerequisites for
ensuring the credibility of disarmament efforts. Verification provides the evidentiary
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basis for assessing whether irreversible steps have been taken; transparency
facilitates mutual reassurance and public accountability.

Discussions reaffirmed the need for integrated verification architectures tailored to
the practical realities of nuclear disarmament. This includes not only tracking declared
inventories and dismantlement processes, but also ensuring that residual capacities
(human, technological and industrial) are effectively constrained or redirected.

This interdependence is most evident in the challenge of managing latency: the
technical and institutional potential to rebuild nuclear capabilities. Latency is not
inherently destabilising, but it becomes a central concern for IND when combined with
eroding trust, ambiguous intentions, or insufficient oversight. Dialogue contributions
emphasised that addressing latency requires both material interventions (e.g.
conversion of enrichment facilities, disposition of fissile material) and normative
strategies (e.g. political declarations, embedding non-use norms) that reduce
incentives for reversal.

Ultimately, irreversibility in disarmament is inseparable from the conditions under
which itis verified, communicated, and sustained. Without confidence in verification
and transparency, irreversibility becomes not only difficult to operationalise, but
difficult to recognise.

2. Institutional and treaty implications

The NPT remains the principal forum for multilateral disarmament obligations and the
most established venue in which irreversibility is acknowledged. However, it has yet to
develop a shared operational language to support its integration. In the context of the
2026 Review Conference, one avenue for progress lies in formulating language that
links Article VI implementation to verifiable disarmament steps already undertaken,
outlines specific forward commitments, and supports initiatives that clarify the

technical and legal dimensions of irreversibility within existing treaty frameworks.

Verification remains a critical interface between irreversibility and institutional design.
While the International Atomic Energy Agency (IAEA) provides the backbone of the
global safeguards regime, its remit does not currently extend to the verification of
warhead dismantlement or conversion of delivery systems in nuclear-armed states.
Advancing irreversibility in practice will require the development of new methodologies

capable of supporting credible verification of disarmament steps, including warhead-
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level inspection protocols, managed access procedures, and frameworks for
addressing latent capabilities. Initiatives such as the International Partnership for
Nuclear Disarmament Verification (IPNDV) continue to serve as testbeds for the design

and socialisation of such tools.

The question of institutional legitimacy is central to the ability of any regime to support
irreversibility overtime. In addition to technical capacity, institutions must be equipped
to manage politically sensitive tasks, including compliance assessment, dispute
resolution, and information exchange. Where global mechanisms face political or
procedural constraints, regional and thematic organisations, such as ABACC or the
CTBTO’s on-site inspection regime, may provide complementary pathways for
verification and oversight, particularly in environments where treaty universality is not

yet achieved.

The Treaty on the Prohibition of Nuclear Weapons (TPNW), while contested by nuclear-
armed states, introduces several institutional innovations relevant to irreversibility.
These include provisions for victim assistance, environmental remediation, and
international oversight of disarmament implementation. The TPNW’s forward-leaning
institutional architecture, including its call for designating a competent international
authority, may serve as a point of reference for future models of irreversible
disarmament, particularly if political conditions evolve in favour of broader

engagement.

Looking ahead, irreversibility will require institutions capable of adapting to evolving
technological conditions, shifting strategic realities, and new political alighments. This
includes building institutional preparedness in advance of formal agreements, for
instance through the development of best practice guidance, reporting templates, or
mechanisms for managing dual-use infrastructure. Institutional reinforcement can
proceed incrementally, supported by coalitions and partnerships that build familiarity

with the tools, procedures, and expectations associated with IND.

3. Regional perspectives and lessons learned

While irreversibility is often framed in the language of multilateral institutions and
global norms, its practical expressionis frequently shaped by regional security
dynamics and national decision-making. Case-specific examples provide insight into
how irreversible outcomes have been approached, partially realised, or left
incomplete; not as idealised models, but as illustrative phases of disarmament
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trajectories. These examples help to clarify the enabling conditions and obstacles that
arise in different political, technical, and normative contexts.

The withdrawal or dismantlement of particular capabilities has served, in several
instances, as a useful entry point for examining irreversibility in practice. The
elimination of South Africa’s nuclear arsenal remains the most comprehensive national
case, but the broader analytical value lies in examining targeted actions that constrain
rearmament potential. These include the withdrawal of U.S. non-strategic nuclear
weapons from South Korea and Greece, the elimination of nuclear landmines under the
Presidential Nuclear Initiatives, and the legal termination of peaceful nuclear explosions
as a category of permitted activity. Each of these measures contributes to a more
granular understanding of how irreversibility is constructed through policy choices,
legal commitments, and shifts in military doctrine.

The decommissioning of specific systems or facilities, such as the UK’s decision to
phase out air-delivered nuclear weapons?, or the dismantlement of fissile material
productioninfrastructure in Kazakhstan?, further illustrates how irreversibility can be
advanced through targeted technical and organisational decisions. These measures
often fall outside the scope of multilateral verification, yet they can have lasting
strategic consequences when embedded within legal, doctrinal, or normative
frameworks. Such cases also highlight the importance of addressing latency ina
comprehensive manner, extending beyond technological capacity to include
institutional memory, industrial capability, and the perceived political legitimacy of
reversal.

Attention to regional perspectives also underscores the significance of domestic
political alignment and identity formation. In several cases, decisions to renounce or
foreclose nuclear options have been linked to broader shifts in national identity or
security posture, as seenin the establishment of nuclear-weapon-free zones or the
adoption of constitutional and legislative prohibitions. These trajectories suggest that

2 John R. Walker, A History of the United Kingdom’s WE 177 Nuclear Weapons Programme: From Conception to
Entryinto Service 1959-1980 (London: British American Security Information Council (BASIC), March 2019),
https://basicint.org/wp-content/uploads/2019/08/A-History-of-the-UK-WE-177 .pdf; UK Ministry of Defence and
Foreign, Commonwealth & Development Office, The History of the UK’s Nuclear Weapons Programme: Fact Sheet
5, https://assets.publishing.service.gov.uk/media/5a7987e840f0b642860d8d88/Cm6994 _Factsheet5.pdf.

% Togzhan Kassenova, "Irreversibility in Global Nuclear Politics Part Il: Empirical Insights: Kazakhstan’s
Irreversible Disarmament,” Global Security: Nuclear Policy 8, no. 1(2024): 60-70,
https://doi.org/10.1080/25751654.2024.2354951.
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irreversibility is not only a technical or legal achievement, but also a political outcome
that must be reinforced through societal consensus and sustained strategic direction.

Taken together, regional and national experiences provide a valuable complement to
global disarmament discussions. Examining specific episodes of rollback, drawdown,
or renunciation can reveal patterns, incentives, and constraints that may not be readily
visible within multilateral processes. This layered perspective can support the
development of context-sensitive approaches to IND, grounded in the practical
realities of implementation as well as the normative ambitions of international legal
frameworks.

4. Political-normative dimensions and sustainable
disarmament

The sustainability of irreversibility in nuclear disarmament depends not only on
technical measures and legal frameworks, but also on broader political and normative
transformations. Material dismantlement, while necessary, is insufficient inisolation;
viable disarmament requires changes to the political incentives, strategic doctrines,
and societal meanings that underpin nuclear weapons policy.

Recent analytical work offers a useful distinction between internal and external
dimensions of irreversibility. Internal irreversibility refers to the progressive dismantling
of a nuclear weapons complex by a state acting in good faith, such that reconstitution
becomes increasingly costly, slow, and politically untenable. External irreversibility
relates to the broader legal, normative, and institutional environment (including
verification regimes, dispute resolution mechanisms, and normative commitments)
that constrains the capacity of a disarmed state to reconstituteits arsenal. Both
dimensions are interdependent: internal dismantlement weakens technical and
organisational capacity, while external structures reduce incentives for reversal and
strengthen international scrutiny.

Nuclear weapons complexes should be understood not as isolated technical
capabilities, but as large, interdependent socio-technical systems. These systems are
composed of materials, technical competencies, industrial infrastructure, institutional
frameworks, economic flows, and strategic narratives. As dismantlement progresses,
and as components are decommissioned, repurposed, or forgotten, the systemas a
whole becomes increasingly difficult to reassemble. The concept of ‘structural
disarmament’ captures this logic: irreversibility is maximised when reconstitution
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would require not only the recovery of physical capabilities, but also the reconstruction
of organisational, technological, and normative ecosystems from scratch.*

Three variables are central to shaping the depth and resilience of irreversibility:
boundaries, time, and meaning. First, the breadth of disarmament, where the
boundary is drawn around what constitutes a nuclear weapons programme, has
significant implications for reversibility. Narrow definitions may be easier to negotiate
and verify, but risk leaving latent capacities intact; broader definitions are more
demanding but offer stronger safeguards against reconstitution. Second,
disarmament is a phased and extended process. Initial steps, such as dismantling
delivery systems, may be relatively visible and verifiable, while later stages, such as
fissile material disposition, infrastructure conversion, and environmental remediation,
are more complex and prolonged. Over time, dismantlement may reach a "tipping
point" beyond which reversal would necessitate creating an entirely new weapons
complex rather than reviving the original one. Third, the sustainability of irreversibility
hinges on shifts in political and societal meaning. Material dismantlement must be
anchored in broader transformations of strategic narratives and national self -
conceptions that delegitimise nuclear weapons as instruments of security, status, or
power. Without such normative shifts, the political viability of rearmament may persist,
particularly during periods of strategic volatility or leadership transition. Conversely, as
nuclear weapons lose their perceived value within political and societal frameworks,
the incentives and political will necessary for their restoration are progressively
eroded.

Sustainable disarmament, therefore, requires integrated strategies that address both
material and ideational foundations. This includes ongoing reinforcement of non-use
norms, active stigmatisation of nuclear weapons, and the construction of security
architectures that reward restraint and embed disarmament commitments in durable
political and institutional frameworks. Irreversibility is not a static achievement, but a
dynamic process of managing risk, shaping incentives, and sustaining collective
political will over time.

4 For more on this, see: Ritchie, Nick. 2023. “Irreversibility and Nuclear Disarmament: Unmaking Nuclear
Weapon Complexes.” Journal for Peace and Nuclear Disarmament 6 (2): 218-43.
doi:10.1080/25751654.2023.2282737. Other useful resources are collated here:
https://www.york.ac.uk/politics/research/current -
projects/irreversibilityandnucleardisarmament/resources/ .
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5. Towards the 2026 NPT Review Conference and beyond:

Areas for actionable policy and continued academic research on IND and
recommendations for future work.

5.1. Comparative case studies

Comparative analysis of national and regional experiences offers a valuable means to
deepen understanding of how irreversibility can be operationalised in practice. While
comprehensive disarmament cases, such as South Africa, continue to provide
important reference points, analytical insight also emerges from more limited
initiatives, including the withdrawal of forward-deployed nuclear weapons, the
retirement of specific delivery systems, and the decommissioning of fissile material
production infrastructure.

Mapping such measures across diverse contexts helps to elucidate the political,
technical, and normative conditions under which irreversible outcomes have been
partially realised. Particular attention should be given to the interaction between
material dismantlement, institutional adaptation, and shifts in strategic culture. Case
studies can also assist in identifying common patterns and divergences, informing
future approaches to sustaining irreversibility under varying geopolitical and regional
conditions.

5.2. Strengthening IND literacy and practical capacities

Building arobust conceptual and operational understanding of irreversibility remains a
priority. Disseminating multilingual materials, supporting regionally anchored
workshops, and investing in technical and policy training initiatives would help to
normalise IND concepts across diverse diplomatic and academic communities.

Future work could usefully focus on developing practical guidelines and model
protocols that address core dimensions of irreversibility, including warhead
dismantlement, infrastructure conversion, management of dual-use risks, and latency
reduction. Strengthening the interface between irreversibility, verification, and
transparency, including through interactive dialogue-based models, would contribute
to embedding these principles in future disarmament processes. Academic research
could further explore the dynamics of structural disarmament, the political economy of
dismantlement, and strategies for sustaining normative shifts over time.
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5.3. Broadening participation: regional approaches, youth engagement, and
non-NPT stakeholders

The consolidation of irreversibility as a sustainable disarmament principle depends on
expanding participation across diverse regional, generational, and institutional
contexts. Regional experiences illustrate that approaches to irreversibility are shaped
by distinct historical trajectories, security perceptions, and normative frameworks.

Regional perspectives shared during the dialogueillustrated both opportunities and
challenges for advancing irreversibility. In Africa, discussions emphasised the
importance of inclusive diplomacy and sustained capacity-building to support
informed participation, building on existing mechanisms such as the African
Commission on Nuclear Energy and the African Union. In Latin America, participants
highlighted approaches that frame irreversibility as a gradual, cumulative process
embedded within broader non-proliferation architectures, while noting concerns that
irreversibility should remain linked to wider disarmament commitments. In Asia, views
were noted as more diverse, with some South and Southeast Asian states engaging in
verification initiatives such as the International Partnership for Nuclear Disarmament
Verification (IPNDV), although broader regional consensus was described as limited.
The need to address structural asymmetries in knowledge production, including
linguistic and regional disparities, was also raised.

Sustained youth engagement will be essential to embedding irreversibility over the
long term. Ensuring the transfer of knowledge between generations, technical
training, and network-building initiatives can strengthen the resilience of disarmament
norms across evolving political landscapes.

Finally, structured engagement with non-NPT stakeholders remains animportant
objective. While legal and political complexities persist, initiatives grounded in
transparency, verification, and irreversibility could offer pragmatic pathways for
dialogue, and facilitate a more representative and durable disarmament architecture.

5.4. Strategic priorities for the 2026 Review Conference and beyond

The 2026 NPT Review Conference offers an opportunity to further embed the principle
of irreversibility within multilateral disarmament processes. Discussions underscored
several areas for focused attention:

e reinforcing the integration of irreversibility across disarmament and non-
proliferation objectives, recognising its relevance to all three pillars of the NPT;
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e linking irreversibility to verifiable actions and forward-looking commitments,
while acknowledging the need for flexibility in accommodating diverse national
contexts;

e drawing on empirical examples to demonstrate how irreversible steps have
been implemented in practice, recognising both achievements and limitations;

e promotinginclusive engagement through targeted regional initiatives,
capacity-building efforts, and the strengthening of stakeholder networks;

e sustaining attention to the structural, normative, and political underpinnings of
irreversibility, alongside technical and procedural measures.

Beyond the 2026 Review Conference, further work will be needed to consolidate
conceptual approaches, strengthen practical methodologies, and expand the
normative constituency for irreversibility. Developing resilient frameworks that
address material, political, and societal dimensions will be critical to ensuring that
future disarmament processes are both credible and sustainable under evolving
strategic conditions.

CorneliaHedlay
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Wilton Park reports are brief summaries of the main points and conclusions of a
conference. The reports reflect rapporteurs’ personal interpretations of the
proceedings. As such they do not constitute any institutional policy of Wilton Park nor
do they necessarily represent the views of the rapporteur. Wilton Park reports and any
recommendations contained therein are for participants and are not a statement of
policy for Wilton Park, the Foreign, Commonwealth and Development Office (FCDO) or
His Majesty’s Government.

Should you wish to read other Wilton Park reports, or participate in upcoming Wilton
Park events, please consult our website www.wiltonpark.org.uk.

To receive our monthly bulletin and latest updates, please subscribe to
www.wiltonpark.org.uk/newsletter
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