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warned that the Enterprise projects are so expensive 
and complex that their failure could render the MOD’s 
entire equipment plan unaffordable.283 The increase of 
£941m in the Astute and Dreadnought programmes in 
January 2018 was responsible for 52% of the increases 
in the overall equipment budget for the period 
2017–27, compared to the 2016–26 equipment plan 
published the previous year.284

As well as efficiency savings which may be optimistic, 
the equipment plan also anticipates savings from 
projects being delayed, known as an ‘adjustment for 
realism’. Savings of £6.7bn are expected to be made 
this way over the 10 years of the current equipment 
plan. In other words, if all projects within the 
equipment plan met expectations, the funding hole 
would increase by £6.7bn, making the total almost 
double the current estimate.285

Options for dealing with the funding gap appear 
limited. The equipment plan is a substantial 
proportion of the overall MOD budget and is expected 

The equipment plan factors in risks deemed likely 
to occur, but those the MOD deems less than likely 
are not included, resulting in only half of the risks 
identified in nuclear-related projects being currently 
factored into the plan costings. Over the 10-year 
period of the plan the MOD has calculated the value 
of these less likely risks to be £19.7bn.281

Given the MOD’s past record and their propensity to 
manage short term budgetary problems by delaying 
work, increasing the risk of higher long-term costs, it 
would be imprudent to assume that the MOD will be 
able to achieve the savings it is aiming for.

Is the MOD capable of addressing rising 
costs in the programme?
As discussed above, the current MOD equipment plan 
is not affordable, with the MOD’s own figures putting 
the funding gap at £7bn and the NAO warning that 
the true figure could be more than twice as large.282 
In total, nuclear spending accounts for about 25% 
of the MOD’s equipment spend and the NAO has 

Astute-class submarine HMS Ambush alongside a support vessel at Faslane, 2013.
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Under the current Secretary of State the purpose 
of the MDP has changed from attempting to find a 
way to allow the MOD to live within its means, to an 
exercise designed to make the case for an increase to 
the MOD budget. This attempt has yielded piecemeal 
increases in budget for the financial years 2018–19 and 
2019–20,291 but not sufficient funding to bridge the 
gap in the equipment budget, and the NSCR/MDP 
process gained the dubious distinction of becoming 
the “longest defence review in modern history”.292

When the MOD announced what it called the “headline 
findings” of the MDP to Parliament in July 2018 instead 
of publishing a finished report it was variously described 
as an “anodyne...holding document”293 that “outline[d] 
a series of important issues on which decisions still 
need to be taken”.294 The final report, released in 
late December 2018, failed to provide any concrete 
deliverables295 or substantive savings proposals, 
although it did express a hope that the Treasury would 
provide £340m extra for a ‘Transformation Fund’ in 
the forthcoming spending review.296

As discussed above, the MOD has conceded that 
current equipment spending plans are not viable 
without a fundamental change in their financial 
settlement297 There seems little prospect of the MOD 
taking control of its equipment budget under the 
current Secretary of State for Defence, and it remains 
an open question whether it is an organisation that is 
institutionally capable of doing so.

The nuclear weapons programme trilemma
Assuming that the £600m of Dreadnought 
contingency money that has been approved by the 

to rise to 48% of the entire departmental budget in 
2021/22.286 Pressures exist in other areas of the MOD 
budget, with the NAO having identified a £30bn 
shortfall over the next 30 years in planned MOD 
spending on the property that it owns.287

These financial pressures are being keenly felt in the 
MOD’s conventional military projects. In November 
2017 the NAO reported that the Navy was increasingly 
resorting to cannibalising some of its vessels for spare 
parts in order to keep others in service, with such 
incidents increasing by 50% in the previous 5 years.288

For several years the MOD has recognised that the 
procurement ambitions of the 2015 SDSR exceeded the 
available budget and has been trying to align the two. 
This process was originally undertaken through the 
National Security Capability Review (NSCR) under the 
auspices of the National Security Council, but when the 
current Secretary of State for Defence came into post, 
the defence aspects of the review were taken over by 
the MOD with an expanded scope, becoming known as 
the Modernising Defence Programme (MDP).289

For the financial year 2018–19 the MOD has focussed 
on keeping within its budget for the year, rather 
than addressing the shortfall in subsequent years, 
in anticipation of the MDP outcomes. The treasury 
agreed a budget which was £1.2bn above the available 
funds on the understanding that spending would be 
adjusted within the year. This has been done through 
delaying work on the Astute programme and other 
measures, which the NAO warns could actually lead to 
greater costs in the long run.290

“There seems little prospect of the MOD taking control of its 
equipment budget under the current Secretary of State for Defence, 
and it remains an open question whether it is an organisation that is 
institutionally capable of doing so.”
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•	find a way to reduce costs in the nuclear weapons 
programme.

Risks to Continuous At Sea Deterrence (CASD)
As well as the potential for problems in the nuclear 
weapons programme to increase its overall costs, 
there is a serious potential for delays to impact on the 
ability of the submarine fleet to maintain continuous 
deployment of one submarine at sea at all times.
As mentioned above,301 a recent report published 
by BASIC makes the case that current policy is not 
sufficient to prevent a break in CASD, which will be 
difficult to maintain in the early 2030s.302

The disproportionate cost that would be attached to 
further extensions to the life of the Vanguard fleet, 
the decision not to refuel the younger Vanguard 
submarines during their final period of deep 
maintenance,303 and the potential for delays in 
the Dreadnought programme all increase the risk 
of interruptions to CASD. If the likelihood of an 
interruption increases, a considered change to a 
nuclear posture that best aligns the UK’s security needs 
and ambitions with the available funds and technical 
realities would be far preferable than one forced by 
circumstances that should have been anticipated.304

How could programme costs be reduced?
Given the cost pressures and the difficult policy 
decisions which future governments will almost 
certainly face, what are the options for reducing 
the cost of the nuclear weapons programme? If the 
trilemma on future nuclear spending is not to be 
reduced to a choice between cutting conventional 
military spending and increasing the MOD budget, it is 
essential to have an open public debate about possible 
UK nuclear postures and their cost implications.305

Using the costings figures for the different programme 
elements used in Chapter 4 it is possible to come up 
with indicative figures for the savings that could be 
made by cutting the nuclear weapons programme in 
different ways. The MOD has not published projected 
spending for the separate elements in the nuclear 

treasury is all spent in the current financial year, the 
MOD has a further £9.4bn of contingency that it can 
request for the Dreadnought programme while staying 
within the official spending envelope. However, 
accessing this money will require agreement from 
the Treasury and would be an addition to the MOD’s 
overall budget.298

The MOD also has a nuclear contingency, which is 
money that it currently holds and is included in its 
current funding settlement with the Treasury. This can 
be spent on any part of the nuclear programme at the 
MOD’s discretion. £580m has already been allocated 
to the Defence Nuclear Organisation for the 3 years up 
to 2019–20, leaving a further £1.1bn remaining.299 

The 2018–28 equipment plan anticipates that 
this nuclear contingency will all be spent, as well 
as a further £5.1bn of other contingency money. 
A further £4.3bn of departmental contingency is 
also available,300 giving the MOD some leeway 
in mitigating cost overruns and unanticipated 
spending. However it is smaller than the various 
items of spending identified in this report which 
are not included in current plans – the estimated 
infrastructure spending at Devonport and Faslane 
alone comes to £5bn.

Even if some of the potential areas for cost increases 
identified in this report do not materialise, it seems 
inevitable that the nuclear weapons programme is 
going to cost more than planned for in the current 
MOD Treasury settlement.

The trilemma
Any future government will almost certainly face a 
trilemma in the next few years and will need to either:

•	increase the overall MOD budget, with likely 
implications for government spending on other 
priorities

•	allow nuclear weapons programme spending to 
increase at the expense of conventional defence 
spending or 



42

The second path would yield larger savings and 
involves cancelling the Dreadnought programme 
and moving away from a submarine-based weapons 
system. However, as the time to develop any 
alternative cheaper platform would take longer than 
the remaining lifespan of the Vanguard submarines, 
achieving savings through this path necessarily 
involves at least a temporary period where nuclear 
weapons could not be deployed, but would need to 
be either kept in storage or disarmed outright.306 
This would yield savings of around £70bn between 
now and 2070, or around £50bn if a plane-launched 
nuclear warhead was built as replacement.

Official rationale for the programme
The 2015 Strategic Defence and Security Review sets 
out the Government’s official position that there is “a 
risk that states might use their nuclear capability to 
threaten us, try to constrain our decision making in a 
crisis or sponsor nuclear terrorism.” No estimate of the 
likelihood of such an event occurring is given, but the 
review says it would be “irresponsible to assume that 

weapons programme and firm projections only exist 
for the next 10 financial years. Details of government 
contracts are not released to the public, so it is 
not possible to be precise about the savings which 
could be made from cancelling various elements 
of the programme. These estimates are educated 
guesses, based on information currently in the public 
domain, rather than firm figures. However, they can 
be considered a reliable indication of the order of 
magnitude of possible savings.

The calculations themselves and the assumptions 
that underpin them are listed in Annexe B. What they 
demonstrate is that two divergent savings paths 
emerge, with the choices becoming more stark as 
contracts continue to be signed and funds continue 
to be committed to the Dreadnought programme. 
The first path involves retaining a similar but slightly 
reduced nuclear capability and includes measures 
such as moving from CASD to a less active posture 
and reducing the Dreadnought fleet to 3 boats, which 
could save around £15bn between now and 2070.

Laid-up submarines in Devonport awaiting dismantling.
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the UK will not in the foreseeable future be confronted 
with the kinds of extreme threat to our security or way 
of life which nuclear weapons seek to deter.”307

Two questions arise from this official position. Firstly, 
is the money that will be spent on nuclear weapons 
justified by the likelihood of this category of threat 
emerging in the future? Secondly, how do the sums 
involved compare to spending on other threats? For 
example, government spending on nuclear weapons 
and climate change do not seem to match their 
relative likelihood of threatening our way of life. Why is 
one possible future threat prioritised so highly that it 
warrants so much political attention and public funds, 
but the same funds and attention are apparently so 
limited for a threat which is already manifest?

Given the cost pressures on the programme and the 
risks to maintaining CASD, there is clearly a need for 
thorough review of the programme which evaluates 
the official rationale for the programme and the 
contribution it makes to the UK’s security alongside its 
full costs.

Position of the main political parties
The two largest political parties are resistant to changes 
in nuclear weapons policy. The Conservative Party, 
currently in government, tends to consider support for 
nuclear weapons an article of faith, and seems likely 
to avoid admitting to rising costs and problems for as 
long as possible before providing piecemeal budget 
increases when this stance becomes unsustainable.

The position of the opposition Labour Party is less 
straightforward, with an apparent tension between 
the personal position of the Leader, who is a long-
standing advocate of disarmament, and the current 
party policy to retain nuclear weapons. Whether these 
different positions can be reconciled into a policy 
which successfully tackles the problems within the 
nuclear weapons programme remains to be seen.

The Liberal Democrats currently have a policy to 
reduce the number of Dreadnought submarines, but 

currently only have 12 MPs. Similarly, the Scottish 
National Party and Plaid Cymru, with 35 and four MPs 
respectively, have a pro-disarmament stance. However, 
two of the last three general elections have resulted 
in no party having an overall majority in Parliament, 
providing rare opportunities for smaller parties to 
influence government policy. Despite the resistance 
in the two larger parties to fresh thinking on nuclear 
weapons policy, future coalition negotiations may 
nonetheless require some movement on this issue in 
the event of a similar electoral outcome.
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6. CONCLUSION & RECOMMENDATIONS

programme. Eventually, policy options will narrow to 
a choice between paying the full cost of the upgrade 
projects at the expense of conventional defence or 
other public spending priorities or abandoning the 
submarine-based weapons system altogether. Delays 
in the upgrade projects may make an interruption to 
Continuous At Sea Deterrence unavoidable in any case. 

Given the current situation and the potential for 
future problems, a non-dogmatic reappraisal of the 
UK’s nuclear weapons programme is long overdue. It 
makes sense to properly re-examine the assumptions 
underpinning the case for the UK’s nuclear weapons 
possession, rather than simply continue to pursue 
upgrade projects intended to maintain a posture that 
it may be unable to achieve. The recommendations 
below set out how this could be done and suggest 
further measures to enhance the transparency and 
democratic accountability of the programme.

This report has given an overview of the nuclear 
weapons programme and highlighted the problems 
occurring in the upgrade projects for the different 
elements, including the difficulties in extending the 
life of the Vanguard submarines, the risk of reactor 
problems and the potential for delays across the 
programme. A new method for providing a reliable 
estimate of the overall cost of the UK’s nuclear 
weapons programme suggests that it will cost at least 
£172bn between now and 2070. Given the quantity 
and nature of the problems and risks within the 
programme, further cost rises seem very likely.

As the Dreadnought submarine construction project 
progresses, the possibilities for achieving savings 
whilst maintaining the existing submarine-based 
nuclear force will dwindle. The savings which the 
MOD has already priced into its equipment plan are 
unlikely to all materialise, and the recent history of 
MOD procurement suggests that as an institution it 
will struggle to close the large hole in its equipment 
plan budget, increasing the pressures on the 

Devonport Naval Base, with the submarine maintenance docks top right
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Recommendations
1.	� Parliament should hold a review of the UK’s 

nuclear weapons programme to re-examine the 
role of nuclear weapons in the UK’s defence and 
security posture. The review should consider 
the full costs and risks of the UK’s possession of 
nuclear weapons and their perceived benefits. The 
recommendations should include the best way to 
fulfil the UK’s international nuclear disarmament 
obligations and achieve its goal of a nuclear free 
world. The review panel should include MOD 
and treasury representatives but it should be 
independent of both departments, and answerable 
to Parliament.

2.	� The MOD should publish full-life costings of 
all long-term elements of the nuclear weapons 
programme, providing figures which are as 
robust as those which are used to project 10-year 
equipment plan spending. Predictions of future 
savings should only be included in costings if 
concrete measures to achieve them have been 
identified and the potential savings have been 
conservatively calculated.

3.	� The MOD should publish annual figures for 
spending on the nuclear weapons programme, 
including all related and support costs, broken 
down into the separate elements. These 
figures should include a range of values where 
uncertainties exist, with risks and assumptions 
explicitly identified.

4.	� The MOD should develop a plan to reduce its 
equipment plan spending in order to bring it within 
the available budget from the next financial year 
onwards, using real reductions in spending rather 
than deferring plans.

5.	� The National Audit Office should work with the 
Infrastructure and Projects Authority to ensure that 
detailed assessments of progress on MOD projects 
is released alongside the current data, as was done 
in the past.

6.	� Parliamentarians should hold those responsible to 
account in order to ensure that the above steps are 
taken.

7.	� All political parties should re-examine their policy 
on nuclear weapons in the light of this report’s 
findings and adopt a policy which appropriately 
addresses the range of security threats faced 
by the population of the UK and fulfils the UK’s 
disarmament commitments under the NPT.

8.	� As part of this policy reappraisal, all political 
parties should set out a clear position on nuclear 
weapons spending that identifies how they would 
make savings or change budgets in light of the 
current situation.
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service life of some key buildings at AWE which are 
being upgraded or replaced as part of the project. For 
example the A90 plutonium facility that came into 
service in the early 1990s has been refurbished as 
part of the NWCSP, probably in the late 2000s, and 
was due to be replaced in the late 2020s311 – about 
a 30 year life. Some facilities have a considerably 
longer life: the Mensa warhead assembly facility in 
AWE Burghfield is replacing buildings thought to 
have been built in the 1950s,312 so they are likely to 
have had a 70-year life by the time they are replaced, 
but this is likely to be an outlier. Project Orion, the 
laser research facility at AWE, came into service 
in 2013, 34 years after its predecessor HELEN was 
opened. Other facilities, such as high performance 
computers and servers will have a much shorter life-
span, so 40 years has been chosen as representing 
a reasonable estimate of the life-span of buildings. 
In the absence of detailed information about other 
planned infrastructure upgrades, this 40 year 
figure is used as the estimated life-span for all 
infrastructure projects in the programme.

•	It is assumed that all spending on research for a 
future warhead has been included in the NWCSP 
budget, so no separate costs have been included.

•	The Astute programme costs included in the nuclear 
weapons programme are calculated on the basis 
of a counterfactual scenario under which only two 
Astute-class submarines were built. If the build time 
for each submarine was slightly extended beyond 
the current timetable, and only one submarine was 
built at a time, two Astute submarines could have 
provided steady work for the workforce at Barrow-
in-Furness, the first being built between 2001 and 
2008 and the second between 2008 and 2016. This 
fleet of two submarines would also be sufficient to 
carry out delousing operations for the SSBN fleet. 
For this reason 2/7 (28.6%) of the cost of the Astute 
programme (based on the most recent IPA data) is 
included within the calculations. The per-year figure 
assumes that the Astute fleet will have their service 
life extended to 35 years.

•	The purchasing cost used for the Trident D5 missiles 
is the £1bn cost announced in the 1980s313 adjusted 

•	The per-year figure for the cost of the Dreadnought 
programme uses the total projected cost of the 
project from the most recent Infrastructure and 
Projects Authority (IPA) data, plus the £10bn 
contingency. This is divided by the planned 35 year 
life of the submarines.308

•	The per-year figure for the Core Production Capability 
project uses the total budget of the project from the 
most recent IPA data, divided by an estimated 40 
year life for the buildings at Raynesway.

•	Per-year costings for AWE are difficult to derive, 
because all current funding for AWE is allocated 
through the Nuclear Warhead Capability Sustainment 
Programme (NWCSP), which includes general 
running costs alongside the costs of building 
infrastructure, production of the Mark 4A warhead 
and preparatory work for a new replacement warhead 
to succeed the Mark 4A. A per-year figure for the 
general running costs of AWE has been calculated 
from the mean annual cost of operations at AWE 
from the financial years 2000–01 to 2004–05, before 
the NWCSP began.

•	Costs for the NWCSP have been split into capital 
costs and non-capital, non-running costs. The total 
cost of the project is taken from the most recent 
IPA data. Of this total, 43% is assumed to be capital 
spending on infrastructure and equipment, as this 
is the mean proportion of capital spending at AWE 
between 2005 and 2022.309 The annual figure divides 
this total NWCSP capital spending by an estimated 
40 year life for the facilities being constructed at AWE 
under the NWCSP (see below).

•	The figure for non-capital, non-running costs under 
the NWCSP is an estimate of the costs of production 
of the Mark 4A and preparatory work for a new 
warhead. This figure is estimated at 11% of the total 
NWCSP, as this is the mean proportion of non-capital 
spending above the estimate for general running 
costs between 2005 and 2022. This total figure for 
non-capital, non-running costs under the NWCSP is 
divided by an approximately 52 year life-cycle for the 
current warhead to give the per-year cost.310

•	The 40 year estimate for the lifetime of capital 
spending under the NWCSP is based on the known 

ANNEXE A. DETAILS OF TOTAL 
PROGRAMME COST ASSUMPTIONS
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assumed to have built up over the whole life of 
the programme, so the per-year figure is the total 
divided by the 67 years since 1952, when the UK first 
detonated a domestically produced nuclear device.319

•	The total figure for submarine decommissioning 
is the proportion of the total undiscounted cost 
for nuclear decommissioning relating to the three 
significant provisions connected to the submarine 
fleet.320 To get the per-year figure this total is divided 
by the 56 years since the first nuclear submarine 
came into service.321

•	The annual cost of policing the UK’s nuclear weapon 
sites is taken from the Ministry of Defence Police 
2016–17 policing plan.322

•	The total cost of Devonport upgrades is taken 
from the NAO nuclear landscape report. The per-
year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

•	The figures assume that the MOD will decide to 
fully upgrade the existing nuclear warhead in 2022. 
Estimating the cost of delivering this new warhead is 
difficult. The per-year cost uses the current estimated 
$12.5bn cost for the US IW-1 interoperable warhead, 
which will replace one of the US Trident warheads: 
the W78. The UK warhead is closer in design to a 
different US warhead, the W76, which is also planned 
to be replaced with a different interoperable warhead, 
but there do not appear to be firm figures for the 
cost of this second warhead as yet.323 This figure 
is significantly higher than the £2–3bn estimate 
for a replacement warhead in the 2007 White 
Paper324 and the £4bn estimate in the 2013 Trident 
Alternatives Review,325 but given the cost rises in 
the Dreadnought programme since those estimates 
were produced, it may well be more accurate. The 
IW-1 cost estimate has been converted into pounds 
and the per-year figure is the total cost divided by the 
in-service life of the current warhead, again assuming 
its replacement comes into service in 2039.

•	The annual figures for the running costs of the SDA, 
DNO and Navy Command are taken from the NAO 
nuclear landscape report.

to today’s values and divided by the 48 years between 
the first UK Trident test firing in 1994,314 when they 
first came into service, and 2042 when they are due 
to leave service.315

•	The annual contribution towards Trident D5 storage 
facilities is taken from the NAO nuclear landscape 
report.316

•	The per-year figure for the UK’s contribution towards 
the Trident D5 Life Extension project uses the total 
cost given in the NAO nuclear landscape report 
divided by the presumed 48 year life-cycle of the 
missiles, including the life extension period.

•	The annual ‘other submarines’ equipment and 
support costs are taken from the figures for 2018–19 
in the NAO nuclear landscape report. It is assumed 
that these are support costs for the in-service SSBN 
and SSN fleets. The total cost is divided by 6/11 
(55%) as there would be 6 submarines under the 
counterfactual scenario described above (2 SSN and 
4 SSBN), compared to 11 at present.

•	The figure for Navy support programmes is taken 
from the NAO nuclear landscape report.

•	The figure for upgrades to Faslane is taken from 
official MOD announcements.317 It is assumed that 
these upgrades would still be required even under 
the counterfactual scenario mentioned above, so the 
full cost of the upgrades have been included. The 
per-year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

•	The figure for potential upgrades to Faslane is taken 
from the NAO nuclear landscape report. The per-
year figure is given by the total cost divided by an 
estimated 40 year life for the facilities.

•	The MOD lists nuclear decommissioning costs 
in its accounts. A full breakdown of these costs 
is not given, but several significant provisions 
are listed. In the calculations the figure used for 
nuclear decommissioning is the total undiscounted 
cost given in the 2018 MOD annual accounts, less 
the proportions relating to the listed provisions 
connected with the submarine fleet (the costs of 
managing nuclear fuel and costs associated with 
storing and dismantling old nuclear submarines).318 
These nuclear decommissioning liabilities are 
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ANNEXE B. POSSIBLE SAVINGS 
SCENARIOS FOR THE PROGRAMME

Below are several possible scenarios which could 
reduce costs in the nuclear weapons programme, 
along with the assumptions used to calculate 
approximate savings for each scenario. The aim of 
these scenarios is to stimulate debate and to provide 
a basis for estimated costings.326 Most of the figures 
quoted have been rounded for the sake of clarity. All 
figures are based on the costs used in Chapter 4.

The most relevant government publication for 
discussing programme savings is the Trident 
Alternatives Review, which was published in 2013 as 
a condition of the Coalition Agreement between the 
Liberal Democrat and Conservative parties.327 The 
review showed that most other ways of deploying 
nuclear weapons would be cheaper than submarines, 
but the length of time to develop these alternative 
platforms meant that some new submarines would 
have to be built in order to maintain continuous 
deployment of nuclear weapons. The review concluded 
that building some submarines as well as the 
alternative platform would be more costly than the 
Dreadnought programme.

Five years after the review was published, the 
Vanguard submarines are closer to the end of their 
service life and any transition to an alternative 
platform would be even further in the future. 
The length of time needed to be covered by new 
submarines while an alternative nuclear weapon 
delivery programme were developed would be greater 
than envisaged in 2013, and the costs involved would 
be even higher.

As such, attempts to save money at this stage need 
to follow one of two paths. The first path involves 
continuing with a submarine-based weapons system 
and the second entails abandoning the submarine-
based system and either accepting a hiatus in the 
ability to deploy nuclear weapons until a new platform 
was available or abandoning nuclear weapons 
altogether.
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Figure 14. Scenario 1

Savings to 2070

One quarter of Dreadnought programme costs minus lead-in costs� £9,608 £9,608

1/11 of annual submarine support costs� £57 / year £2,921

10% of remaining support costs due to CASD ending� £57 / year £2,921

One less refuelling/deep maintenance job� £270 £270

Total savings under this scenario £15,720

All figures are millions

Scenario 1: Three Dreadnought submarines, 
ending CASD
This scenario assumes that the fourth Dreadnought 
submarine is cancelled. If this was done before the 
third control point in the Dreadnought programme in 
2022 it is assumed that the contract for the main build 
would not have been signed, and the vast majority 
of the cost of that submarine could be saved.328 The 
support costs for one submarine would also be saved. 
A proportionate reduction in support costs has been 
included in the scenario.329

 A three-boat submarine fleet would be unlikely to be 
able to support a continuous deployment posture 
indefinitely, although it could be maintained for 
shorter periods of time if required. This is because 
while one submarine was in deep maintenance, it 
would be difficult to carry out any routine maintenance 
on the two other submarines if continuous 
deployment were maintained. One submarine would 
be deployed and the other would need to be in a 
state of readiness to deploy at all times, in case the 
submarine on deployment was forced to return to 
base unexpectedly.

For this reason it is assumed that one of the less 
active postures would be adopted.330 No figures exist 
for the potential savings from ending continuous 
deployment, so a nominal 5% saving of support 
costs has been included in the scenario to represent 
reduced staff, maintenance, and equipment savings. 
This is on top of the assumed support cost savings 
from reducing the fleet by one submarine.

This scenario also assumes that the Vanguard fleet 
would be reduced to three while they were still in 
service, and as such the cost of one deep maintenance 
project would be saved.

This scenario would save around £15bn between now 
and 2070.

It would also be possible to go further than this 
scenario and reduce the SSBN fleet to fewer than three 
boats. This would be unlikely to provide the same 
proportionate level of savings achieved by cancelling the 
fourth boat, due to contracts having already been signed 
and relatively more of the cost already being committed. 
Conversely, it would also be possible to make more 
modest savings through operational changes, for 
example by ending continuous submarine deployment.



50

Scenario 2A: No submarines but warheads 
retained
In this scenario the Dreadnought programme 
is cancelled outright and the Vanguard fleet 
decommissioned, but some nuclear warheads are 
retained by the UK, either to be eliminated in a 
multilateral disarmament agreement or stockpiled for 
future deployment if required. This is arguably justified 
by the current government position that no threat 
requiring nuclear weapons currently exists but one 
may develop in the future. However, it is unlikely to be 
a politically popular option and it is chiefly included 
here as a baseline for two scenarios that follow.

In this scenario £33bn is saved from the outright 
cancellation of the Dreadnought programme.331 It is 
assumed that no savings would be made on the CPC 
project, which is well advanced.

Support costs would wind down: a nominal figure of 
two years of full costs has been chosen to represent 
this, though in reality these costs would likely be 
spread over a longer period. After that it is assumed 
that long-term Navy support costs would be reduced in 
proportion to the reduction in submarine numbers.332

The scenario assumes that, accounting for the cost 
overruns and contracts which have already been 
signed, the budget for the NWCSP would still be 
spent, but after the NWCSP had finished the cost of 
the AWE contract would revert to pre-2005 spending 
levels. However, £10bn would not be spent on 
developing a new warhead.

Similarly, the scenario assumes that the UK would 
continue to pay the upkeep costs for the Trident 
missile facility in the US and its contribution to the 
D5LE as a good-will gesture to the US until the 2060s 
when the D5 will go out of service.

Figure 15. Scenario 2A

Savings to 2070

Total Dreadnought cost minus approved spending up to 2020–21� £32,949 £32,949

36% of annual Navy support costs (after 2 years at current rate)� £227 / year £11,113

No new warhead� £9,820 £9,820

No annual Trident facility contributions between 2060 and 2070� £12 / year £120

Devonport upgrades cancelled� £1,000 £1,000

Saving 50% of potential future Faslane upgrades cost� £2,000 £2,000

Annual cost of policing nuclear weapon sites� £70 / year £3,576

Minus defence diversification costs to mitigate 20,000 job losses� -£1,500 -£1,500

Total savings under this scenario £59,078

All figures are millions
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Figure 16. Scenario 2B

Savings to 2070

Savings under scenario 2A £59,078

Minus new warhead cost -£11,380

Total savings under this scenario £47,698

Scenario 2B: No submarines, nuclear gravity 
bomb developed
A variant of scenario 2 could involve producing a new 
nuclear gravity bomb warhead which could be fielded 
by the UK’s F35 aircraft, meaning that the UK still 
had a platform which would allow it to use nuclear 
weapons in the future.338

A similar scenario was considered as part of the 
Trident Alternatives Review, which said a replacement 
warhead would cost up to £10bn and take 24 years 
to develop,339 so it recommended that a replacement 
submarine be built to bridge the gap between the 
end of the Vanguard submarine lifetime and the new 
warhead being ready to deploy.

This would be more expensive than continuing with the 
full Dreadnought programme, so the cost of this ‘stop-
gap’ submarine has not been factored into this scenario. 
Instead it is assumed that CASD will not be maintained, 
the Vanguard fleet would be decommissioned in the 
near future and there will be a time period where UK 
nuclear weapons would not be able to be used.340

With the estimate from the Trident Alternatives Review 
adjusted to current prices, scrapping the SSBN fleet 
and developing a nuclear gravity bomb would save an 
estimated £50bn.

It is also assumed that the money for the upgrade 
projects at Devonport333 would be saved and that 
the SSN fleet could be serviced with the existing 
facilities. The scenario also assumes that the Faslane 
upgrade plans which have already been announced334 
are already under contract and the costs can’t be 
recovered. It is not known what projects are included 
in the further £4bn upgrade the MOD is considering 
spending at Faslane,335 so it is difficult to assess 
how much would still be necessary to service an SSN 
fleet. A nominal 50% saving has been included in 
the scenario to reflect fewer upgrades being required 
and the site given a lower priority due to it no longer 
hosting the UK’s nuclear weapons platform.

Policing costs are estimated to be reduced by £70m. The 
full cost of policing has not been deducted as Faslane 
and Devonport would still be used by the SSN fleet.336

This scenario would involve substantial job losses 
at Barrow-in-Furness and Raynesway. It is assumed 
that the government would provide ‘defence 
diversification’ funding to those areas to ease the 
transition away from military manufacturing, so an 
estimated £1.5bn fund for this has been included in 
the scenario.337

When all these factors are taken into account the 
estimated overall savings in this scenario would be 
around £60bn between now and 2070.

All figures are millions
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Scenario 2C : Full cancellation of the nuclear 
weapons programme
In this scenario variant the UK completely eliminates 
its nuclear weapons programme alongside the SSBN 
fleet. As well as steps under scenario 2A, AWE would 
be converted to civilian use.341 The full process could 
take up to 80 years. Nominal costs equivalent to 
3 years at ordinary funding levels (approximately 
£450m a year), followed by 15 years at 50% of ordinary 
funding levels, have been included in the scenario to 
reflect the costs of running AWE during that time. An 
additional £500m of defence diversification costs are 
also included in this scenario.342

The £211m cost of decommissioning the UK’s nuclear 
warheads and the £4.9bn cost of decommissioning 
AWE (at 2019 prices)343 have been subtracted from the 
savings in this scenario. Although economic and fiscal 
benefits would likely result from repurposing AWE to 
civilian usage,344 these have not been included in the 
calculations as no solid figures exist. In this scenario 
the estimated savings between now and 2070 would 
be around £70bn.

Figure 17. Scenario 2C

Savings to 2070

Savings under scenario 2A £59,078

Running AWE at 50% costs for 15 years from 2022 £3,705

No AWE running costs from 2037 to 2070 £16,302

Minus defence diversification costs to mitigate 5,000 job losses -£500

Minus cost of warhead decommissioning -£211

Minus cost of decommissioning AWE -£4,877

Total savings under this scenario £73,497

The relatively small difference in savings between 
this scenario and 2A is due to the costs of 
decommissioning AWE and winding down operations 
there. These costs are of course inevitable if the UK is 
to fulfil its international disarmament obligations, but 
they only fall before 2070 in this scenario and offset 
much of the savings in that time period. In the years 
following 2070 the savings from full disarmament 
would accumulate faster than scenario 2A, which 
would also need to incorporate the costs of warhead 
and AWE decommissioning at some point in the 
future when the UK delivers on its international 
disarmament commitments.

All figures are millions
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GLOSSARY

Faslane – Naval base on the Clyde estuary. Home port 
to the UK’s SSBN fleet 
H core – Most modern core designed for the PWR2 
reactor
HMNB Clyde – Her Majesty’s Naval Base Clyde. 
Commonly known as Faslane
IPA – Infrastructure and Projects Authority.
J core – Core designed for the PWR3 reactor
Mark 4A – Upgraded UK nuclear warhead design. 
Currently in production
MDP – Modernising Defence Programme
MOD – Ministry of Defence
MUFC – Marine Underwater Future Capability. Project 
to deliver a successor to the Astute-class submarines
NAO – National Audit Office
NPT – Nuclear Non-Proliferation Treaty
NSCR – National Security Capability Review. Precursor 
to the MDP
NSQEP – Nuclear Suitably Qualified and Experienced 
Personnel
NWCSP – Nuclear Warhead Capability Sustainment 
Programme
ONR – Office For Nuclear Regulation
PAC – House of Commons Public Accounts 
Committee
Polaris – Ballistic missile system used in the UK’s first 
generation of SSBN
Programme – The UK’s nuclear weapons programme
PWR2 – Reactor design used in Vanguard and Astute 
submarines. PWR stands for Pressurised Water reactor
PWR3 – Reactor design used in Dreadnought 
submarines. PWR stands for Pressurised Water reactor
RAND – RAND Corporation. A US think tank
Raynesway – Site of Rolls-Royce factory in Derby where 
nuclear reactors and cores are produced for the UK’s 
submarine fleet
Resolution – First generation UK nuclear armed 
submarine class. Armed with Polaris missiles
Rosyth – Dockyard on the Forth estuary housing 
several out-of-service nuclear submarines
SDA – Submarine Delivery Agency. Internal MOD agency 
responsible for delivering the submarine programme
SDSR – Strategic Defence and Security Review

9 Dock – The dock in Devonport where deep 
maintenance of the UK’s SSBN fleet takes place
Astute – The most modern class of UK attack 
submarine, currently in production.
AWE – Atomic Weapons Establishment. The 
organisation which produces the UK’s nuclear 
warheads
AWEML – AWE Management Limited. Private 
consortium running AWE, comprised of Lockheed 
Martin, Serco and Jacobs Engineering
BAE Systems – Arms manufacturer whose maritime-
submarine division is responsible for building the UK’s 
Astute and Dreadnought submarines
Babcock – Corporation whose Marine Systems 
division owns Devonport Royal Dockyard and is 
responsible for deep maintenance of the UK’s 
submarine fleet
Barrow-in-Furness – Shipyard where BAE Systems 
builds the UK’s submarines
BASIC – British American Security Information Council
CASD – Continuous At Sea Deterrence. Permanent 
deployment of the UK’s nuclear-armed submarines
CMC – Common Missile Compartment. The section of 
Dreadnought and Columbia submarines that will hold 
their ballistic missiles in launch tubes
Columbia – Class of US SSBN
CPC – Core Production Capability. Project to upgrade 
the core production factory at Raynesway and produce 
reactor cores for Astute and Dreadnought submarines
D5 – Trident II D5. Ballistic missile used by US and UK 
nuclear-armed submarines
Devonport – Devonport Royal Dockyard where 
submarine deep maintenance takes place
DNSR – Defence Nuclear Safety Regulator. 
Dreadnought – The most modern class of UK nuclear-
armed submarine. Currently in the early stages of 
production
DNO – Defence Nuclear Organisation. Internal 
agency of the MOD that oversees the Defence Nuclear 
Enterprise
Enterprise – Defence Nuclear Enterprise. The nuclear 
weapons programme and SSN fleet, including all 
supporting activities, institutions and infrastructure
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SEPP – Submarine Enterprise Performance 
Programme
SSBN – Ship Submersible Ballistic Nuclear. NATO 
designation for a nuclear-armed, nuclear-powered 
submarine
SSN – Ship Submersible Nuclear. NATO designation 
for a nuclear-powered submarine
SMR – Small Modular Reactor
Submarine Dismantling Project – MOD project to 
dispose of its out-of-service service submarines
Trafalgar – Class of UK attack submarine. Currently 
being replaced by the Astute class
Trident – Ballistic missile system used on the 
Vanguard and Dreadnought class submarines
Vanguard – Second generation UK nuclear-armed 
submarine. Currently in service
W76 – US nuclear warhead design upon which the 
current UK warhead is based
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