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Foreword

David Kidney MP
Parliamentary Under Secretary of State
Department of Energy and Climate Change

In recent years the need to mitigate against dangerous human-induced climate change, and to ensure a safe, secure
energy mix for the UK, has placed new nuclear power stations firmly on the agenda. In 2008’s Nuclear White Paper
we confirmed that nuclear should play a key part in the UK’s energy mix which will help us to reduce carbon dioxide
emissions by 80% by 2050.
This has resulted in the UK witnessing a ‘nuclear renaissance’. But this revival is not just about ensuring a safe, secure
and sustainable energy future. It can also provide much needed employment in manufacturing, construction, operation
and finally decommissioning. If the UK workforce is to take full advantage of these opportunities, we need a robust
programme to make sure that the skills needed are developed in the right numbers and at the right time.
This report, which builds on ‘Power People: The Civil Nuclear Workforce’ - the first paper in the ‘Renaissance Nuclear
Skills’ series, is a crucial step.
An effective strategy for skills development requires an understanding of the potential demand for workers that will
be created in the coming months and years. So it is extremely encouraging that the announced plans by energy
companies of up to 16 GW of nuclear energy by 2025, would require an average of approximately 10,000 workers
per year until that point – jobs in the supply chain, construction sector, and to support operation.
The UK has an experienced workforce and one that we want to build on. But we also need to appreciate the current
strengths and weaknesses of the skills base. The skills risk register in this report gives us the confidence to push hard
in those areas where skills development is most needed – to provide sufficient engineers, project managers, high
integrity welders, safety case professionals, and planners.
More generally, it is vital that we work urgently with the National Skills Academy, Cogent and other skills bodies to
attract apprentices, graduates and post-graduates to the industry, simplify accreditation, and promote effective
transition planning with employers and trade unions, ensuring that the UK Supply Chain is ready to play its part in the
‘nuclear renaissance’.
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Executive Summary

Executive Summary
Next Generation: Skills for New Build Nuclear
At its peak, nuclear power in the UK provided over a quarter of the total electricity generation in the UK. Today, the
industry is on the cusp of a renaissance in new build that will see a transition between the old and the new generation
of power stations. It is therefore paramount that the UK retains the skills it already has and develops the skills it needs
to meet the requirements of a sector that is likely to grow over the next few years.
Government (for policy), employers (for investment and training) and education providers require future skills models
to be elaborated. This requires an understanding of what skills are required and by when within the sector. This report
is aimed at informing skills planning through peer-reviewed analysis of scenarios, projections on skills, assessment of
skills at risk, and recommendations. To achieve this, the skills organisations representing the industry and its supply
chain have come together with government departments to provide insight and foresight of the skills pipeline stretching
from blueprint through construction to commissioning of the next generation of nuclear power stations. The research
provides a fresh and detailed perspective on skills at a point very close to the onset of ‘renaissance’.
The various private sector consortia that are gearing up for new build have stated intent to deliver up to 16 GWe by
2025. New build on this scale would create thousands of new jobs and training opportunities in construction,
advanced manufacture, engineering construction, regulation, nuclear operations, power generation, and plant
maintenance.! It is in this context that a ‘Next Generation’ scenario has been framed. The scenario assumes no
significant alteration to the timeline projected by the Office for Nuclear Development‡ for first new nuclear generation,
and that the UK is expected to supply most of the skills required.
The ‘Next Generation’ scenario adopted by this study is the workforce required to build 6 stations by deploying 12
Pressurised Water Reactor units to generate up to 16 GWe, finishing circa 2025.§ The station profile used comprises
a hypothetical six ‘EPR’** and six ‘AP1000’!! reactors. The timeline accommodates an ‘early-starter’ profile for the
EPR design followed by the AP1000, with an average five years after ‘first concrete’ to achieve a fully commissioned
single unit. With the long projection to 2025, it is estimated that the figures are accurate to a precision of 20%.
(Alternative scenarios are provided in diagrammatic form in a separate web-published appendix).
Employment of the order of 110,000-140,000 person years is predicted, based on full-time equivalents totalled each
year for every year. This gives an average 10,000 jobs per year. Headcounts will be considerably higher, especially
for construction.
Stretching or compressing the new nuclear timeline affects the predicted peak employment and the degree to which
the construction and manufacturing workforces can cycle through various build projects. For the scenario, a main total
employment peak of 14,000 full-time equivalents circa 2021 is predicted. This figure provides an indication of the
racking up of skilled demand over the next decade and has implications for the supply of skills from education and
training, and for transition planning of existing skills in the industry. The peak is driven by the significant overlap in the
separate new build projects with seven units under various stages of construction between 2019 and 2021.
The sum of the separate sector maxima, albeit at different points in time, amount to 18,000, comprising 12,000 for
Construction, 5,000 for Operations and 1,000 in Manufacture.
Before new generating capacity is fully commissioned, existing generating capacity, according to current lifetime
plans, continues to decline. A low of 5 GWe generation provided by nuclear in 2017 is predicted before a gradual
increase to a combined peak of approximately 17 GWe is established by the end of the scenario timeframe circa 2025.
This illustrates the potential for workforce transition planning across the old and the new power stations. However,
the age profile of the established workforces will reduce this facility over the period. Further, the operation of existing
estate will require on-going support, including a degree of new construction itself, as successful and safe operation
in this area is a prerequisite for future development.

†

Employment figures used are generally quoted in full-time equivalents (fte). This will give the lowest possible estimate of the number of jobs. Mobility in the workforce and
fractionation of fte will return a multiple of the calculation.

‡

Department of Energy and Climate Change.

§

No inference is intended that new build will cease after this timeframe, or that new build should be aimed at a predetermined capacity ceiling. The market will decide what
it can bear.

** The Pressurised Water Reactor design of the vendor company Areva
††

v

The Pressurised Water Reactor design of the vendor company Westinghouse
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While no reference has been made in this work to the locations of new build,‡‡ at site level the model for the component
reactor unit can be applied to single, twin, and triple-unit stations as required. By way of example, employment in
the manufacture, construction and operation of a twin-unit station will be 21,200 person years over six years.
Over a new build project, Construction will comprise 60% of the workforce, Operations 25% and Manufacture 15%.
Construction and Manufacturing are secured early in a new build project and persist for as long as the supply chain
is engaged in the project, while the Operations workforce is a more permanent entity for the 40-year operating
lifetime§§ of a station, and beyond to decommissioning. It is in Manufacturing where employment in the global supply
chain will have greatest share. It is anticipated that for employment in Construction and Operations that the UK can
realise the employment requirements from a combination of retaining existing skills and growing the skills that are
required.
The demand for skills in each sector requires careful planning due to the significant ‘volume’ of people required across
a range of skills and occupations. This will be compounded by nuclear awareness and safety training requirements
associated with working under a regulated nuclear site license from the outset of construction. Further, long induction
periods are required for some critical skills due to the high levels of education, training and experience to produce
the highest levels of workmanship, quality assurance, and competence. In the opinion of the expert panel convened
for this report, the projected levels of demand will not only risk the supply of critical skills for capability, but will also
emphasize the demand for skills capacity through ‘new blood’ drawn from all levels of the education and training
supply, as well as transitioning expertise from sectors with oversupply (e.g. existing nuclear operations as they progress
to decommissioning).
Capacity issues identified are:
• shortage of demand information
• workforce mobility
• supply of apprentices, scientists and engineers

• age profile of existing workforce
• long induction periods for experience
• competing demand for experienced people from
national and international projects

Capability issues identified are:
• nuclear awareness, behaviour and culture

• suitable qualification and experience

In addition to the capacity and capability assessment undertaken in this report, a Risk Register of the most critical
skills required for the first new build across the progressive stages (of Design and Planning, Manufacture, Engineering
Construction, Operation) has been developed. The Risk Register forms a ‘rolling’ skills gap review, assessing the
level of demand, the risk of shortage, and the immediacy of demand. This will require regular reassessment as new
build progresses.
At the time of writing, the most at-risk skills are identified as:
• Project Management
• Safety Case Authoring
• High Integrity Welding
• Control and Instrumentation
• Planners and Estimators

• Geotechnical Engineering
• Non-destructive Engineering
• Manufacturing Engineering (Mechanical Electrical, Production, Chemicals)
• Design Engineering (Mechanical, Electrical, Production, Chemical)
• Regulation

‡‡

Regional scenarios form the fourth report in this series

§§

Recognising that actual operating lifetimes of new nuclear power stations could be around 60 years
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Recommendations
The following recommendations are designed to address the issues of capacity, capability and skills gaps identified in the report.
1. Workforce Development
1.1 Apprenticeships and New Entrants - The sector skills bodies to work with the industry to pilot a Nuclear Apprentice
Programme that operates across the sector to provide new entrants and skills mobility in the workforce around up-skilling
and retraining. The sector skills bodies also to consider a general pilot for sector entry training.
The sector bodies and industry to identify Apprenticeship and other frameworks that will meet the needs of the critical skills
identified in the Risk Register, such as high integrity welders. The frameworks should be specifically tailored to meet the high
levels of quality assurance and awareness which are needed in the nuclear construction and engineering sectors.
Government to prioritise within existing skills policy the funding of Apprenticeships in Nuclear as one of the strategic areas
identified in New Industries New Jobs, the Skills for Growth White Paper and Higher Ambitions Higher Education Framework.
1.2 Foundation Degrees - The industry to support the sector skills bodies in expanding employer-driven Foundation Degree
Programmes, such as the nuclear strand in the Cogent Working Higher initiative with HEFCE*** through their workforce planning.
Government and its funding councils to maintain funding support for such Foundation Degrees because of their importance
to a strategically important area of the economy.
1.3 Occupational Standards - Cogent Sector Skills Council to develop further ‘job context’ standards (supply chain included)
to define role capability and experience requirements. The job contexts to be then developed to enable the Nuclear Skills
Passport to fulfil its potential as a comprehensive skills recording tool to assist in upskilling, reskilling, succession planning,
and skills gap analysis.
2. Workforce Mobility
2.1 Skills Accreditation Schemes - The sector skills bodies and the new build industries to align skills accreditation schemes
to ensure safe working on a nuclear licensed site.
The Basic Common Induction Standard and the Basic Nuclear Industry Context and Basic Nuclear Behaviours training to
be delivered by quality assured providers. This induction to be highly desirable for supply-chain tenders. The qualifications
to apply to all personnel prior to arrival on any nuclear-licensed site and to be recorded on the Nuclear Skills Passport of
the National Skills Academy for Nuclear.*
2.2 Transition Planning - The sector skills bodies with employers to review transition planning, especially where compatibility
and transferability of skills is available from other industries that may have excess capacity. Where high risk shortage
categories are identified, the Nuclear Energy Skills Alliance††† to develop solutions, including working with the Migratory
Advisory Committee, the UKBA and other Government agencies to identify solutions.
3. Workforce Monitoring and Research
3.1 Skills Risk Monitoring - The Nuclear Energy Skills Alliance led by Cogent Sector Skills Council to review, monitor and
update the skills Risk Register annually. Where high risk shortage categories are identified, the Nuclear Energy Skills Alliance
to develop solutions, including working with the Migratory Advisory Committee, the UK Borders Agency and other
government agencies as appropriate.
3.2 Regional Skills Scenarios - Cogent Sector Skills Council to continue to coordinate cross-sector labour market research,
especially regional skills scenarios as new build emerges. Cogent to retain the Expert Panel formed during this project to
continue to advise on skills issues in the Manufacturing, Engineering, Construction and Nuclear Operation sectors.
3.3 Labour Market Research - The Nuclear Energy Skills Alliance led by Cogent Sector Skills Council to conduct follow-on
research taking into account regional, national and international infrastructure projects that could have an impact on the
availability of skills.
4. Education Supply
4.1 Further and Higher Education - Government and its funding councils to support the education and skills needs of the
Nuclear sector within the plans already announced in the Skills for Growth White Paper, the Higher Ambitions Higher
Education Framework and the STEM agenda to ensure an adequate skills pipeline.
4.2 Postgraduate - The sector skills councils, industry, professional bodies, and funding councils to work collaboratively to
ensure relevant Masters and PhD programmes and to consider workforce development qualifications that are fit for
employers’ purposes. This action to include interaction with the new Nuclear Advanced Manufacturing Research Centre.‡‡‡
5. Sector Attraction
The sector skills bodies along with industry to work together to inform schools, colleges and universities of the opportunities
in the nuclear sector.
The Sector Skills Councils to raise demand for Apprentices in the sector, backed by a Government commitment to prioritise
the funding of Apprenticeships in Nuclear as a strategic area.
The industry and the sector skills bodies to work with the Nuclear Decommissioning Authority to expand the popular and
highly successful nucleargraduates§§§ programme across the new build sector.
http://www.cogent-ssc.com/Higher_level_skills/Working_higher.php
www.nuclearskillspassport.co.uk
The Nuclear Energy Skills Alliance is the collective term for the bodies that collaborated in this study. The identity of the bodies can be found on the acknowledgements page.
‡‡‡
A partnership between the universities of Sheffield and Manchester, located at Sheffield University.
§§§
http://www.nucleargraduates.com/
***
*

†††
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Chapter 1: Renaissance Nuclear

Chapter 1:
Renaissance Nuclear

Emissions
• 70% of low-carbon grid
• Power output to match fossil fuels on
station-for-station basis
Capability
• UK full fuel-cycle expertise
• Established estate and infrastructure
• Established policy and regulatory framework
• Established education, research and skills
infrastructure
• Major UK advanced manufacturing base
• Historical UK engineering construction capability
• Historical UK nuclear capability
Estate
• 11 GWe current capacity
• 16 GWe (up to) proposed new build to-date
• No new build since 1995
• Only one current station with lifetime plan
beyond 2025
Next Generation
• 2 designs under Generic Design Assessment
• 3 consortia with declared plans for new build
• 10 sites listed in draft National Policy Statement
for consultation
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1. Renaissance Nuclear
Evidence is growing internationally that Nuclear Power is
on the cusp of a worldwide ‘renaissance’ driven by the
challenges of tackling climate change and ensuring a
secure and affordable supply of electricity. In January
2008, the UK Government decided that new nuclear
power should have a role to play in the future energy mix
alongside other low-carbon sources. In September 2008,
the Office for Nuclear Development was created, with the
aims of enabling investment in the UK from the earliest
possible date, with no cap on the amount of new build,
and of ensuring that the UK is judged the best market in
the world for companies to invest in nuclear.

1.1 Low-Carbon
Electricity Generation
All economic and social activity ultimately requires energy
- and electricity is an essential source of distributed
energy. However, with electricity production accounting
for more than one-quarter of carbon dioxide emissions
from human activity,1 continuing a past century trend in
electricity generation, especially if drawn mainly from
fossil fuels, is widely regarded as unsustainable.1
Nuclear as a form of low-carbon energy has a role in
answering the global demand to raise living standards
and hold down emissions.
On the policy and regulatory fronts, Government is
working to ensure that the infrastructure is in place to
optimise private-sector nuclear power generation as part
of the UK’s energy mix.2,3,4 The position of new build
nuclear in policy development is clear:
“…the Government believes it is in the public interest that
new nuclear power stations should have a role to play in
the country’s future energy mix alongside other lowcarbon energy sources; that it would be in the public
interest to allow energy companies the option of investing
in new nuclear power stations; and that the Government
should take active steps to open up the way to the
construction of new nuclear power stations.”4

1.2 Filling the Low-Carbon
Energy Gap

Nuclear electricity generation, as with fossil-fuel
generation, and in contrast to much of current
renewables, operates from stations with comparatively
dense power output. Nuclear-generated electricity can
therefore be described as low-carbon power generation
that matches the output of traditional fossil fuels on a
station-for-station basis. This underpins its contribution to
UK policy that prioritises a low-carbon energy mix that
includes renewables and future clean fossil fuels.

1.3 Regulating New Build
It is in this environment that the UK Government has
undertaken to deliver on the facilitative actions as set out
in the Nuclear White Paper (2008)4. Nominations for
suitable sites have been sought, resulting in 11 sites
being considered as part of the Strategic Siting
Assessment process. Ten of these sites were considered
potentially suitable and listed in the Government’s draft
nuclear National Policy Statement in November 2009. It
is important to note that inclusion in the draft statement
does not, however, guarantee that a particular site will be
developed for nuclear generation. Following public
consultation and Parliamentary scrutiny, the Government
intends to designate formally the nuclear National Policy
Statement in 2010.5
In a parallel activity, the Health and Safety Executive and
the Environment Agency are carrying out a Generic
Design Assessment (GDA)6 process to assess the
technical aspects of two reactor designs, namely the UKEPR (Areva) and AP1000 (Westinghouse) units – both
pressurised water reactors (PWR). The regulators
estimate that GDA will be completed by the middle of
2011. (See also Appendix 1).
It is Government’s stated position that there is no cap on
the amount of new nuclear build it expects to see. In
addition, the Government (the Office for Nuclear
Development) has published an indicative timeline (Figure
1.3.1) which shows the first new nuclear power stations
generating electricity from around 2018. This works on
the basis of the first site licences and planning consents
being granted in 2011, and first nuclear concrete being
poured around 2013. The Government has also said that
it is committed to enabling nuclear new build as soon as
possible.

Without new nuclear build, the contribution of nuclear
power to the UK energy mix will inevitably decline. On
current lifetime plans, by 2025 only one nuclear power
station (Sizewell B) will continue to operate in the UK.
Filling the low-carbon energy gap, whatever the source,
is compounded by the prospect of a switch to electricpowered transport that, in turn, will require secure lowcarbon primary energy sources if emissions are not
merely to be switched from an internal combustion
engine to a traditional fossil-fuel power station.

The Economics of Climate Change. The Stern Review, Nicholas Stern, Cabinet Office HM Treasury, Cambridge University Press, 2007.
Low Carbon Transition Plan 2009, HM Government Department of Energy and Climate Change; The Future of Nuclear Power, HMG, 2007.
The Energy Act 2008; The Planning Act 2008; The Climate Change Act 2008.
4 Meeting the Energy Challenge: A White Paper on Nuclear Power, HM Government, Department for Business Enterprise and Regulatory Reform, January 2008
5 Choosing Sites for New Nuclear Power Stations http://www.nuclearpowersiting.decc.gov.uk/
6 The Generic Design Assessment http://www.hse.gov.uk/newreactors/newnuclearprogramme.htm
1
2
3

2
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Figure 1.3.1
Nuclear New Build Timeline7

*Infrastructure Planning Committee (Preperation)

1.4 New Build
and Skills Timelines
The progress made on the facilitative actions so far has
resulted in real interest in new nuclear in the UK with
energy utility companies announcing plans to build up to
16 GWe of new nuclear capacity. To match a 2018
aspiration for first new stations, construction must begin
as soon as possible after permissions and consents are
granted.
To deliver a new nuclear programme in the UK of this
scale or larger will require a significant number of people
across a range of disciplines. Meeting this requirement
will be a challenge, given the existing size and
demographics of the sector.
Skills planning for a nuclear build requires long induction
periods for some skills due to the high levels of training
and experience required to produce the highest levels of
workmanship, quality assurance and quality control for
many aspects of a safety critical sector. In this regard,
the publication of the recent Gibson review of
Engineering Construction Skills and Productivity, which

makes specific reference to nuclear power in the context
of the broader low carbon demands, is an important
reference8.
New nuclear build also faces skills competition from other
large scale infrastructure developments. In the medium
term, a number of major (> £1bn) projects are potential
consumers of similar resources:
• Crossrail (2010 – 2017)
• Thames Gateway Regeneration (2010 – 2017)
• M25 widening schemes
• Forth Replacement Crossing (2011 – 2016)
• High Speed 2 rail link (construction date unknown)
• Defence programmes
In reality a skills drain may be dominated by more
distributed construction, for example the schools rebuilding programme. Indeed, plans for general transport
infrastructure are potentially far bigger than any single
project of those identified above. There are also likely to
be other industrial construction projects which, as with
nuclear are driven by energy security and low-carbon
issues.

7 Adapted
8

from papers of the Nuclear Development Forum, Office for Nuclear Development, Department of Energy and Climate Change, November 2009.
Changing to Compete: Review of Productivity and Skills in UK Engineering Construction.
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1.5 Scope
The role of this report is to identify the likely demand for
skills specifically in support of the nuclear industry. As
such, it does not by itself attempt any detailed
reconciliation with wider engineering construction
programmes.
Rather the aims of this report are:
• to provide greater clarity and quantification of the
resource requirements for a new nuclear power
station build and operation in the engineering,
manufacturing, construction and nuclear workforces
• to identify specific skill sets where there are
concerns around capacity and capability which, in
the absence of mitigation, could ultimately impact
on the timely delivery of new nuclear.
For this work, the government and skills bodies with an
interest in nuclear new build formed a Nuclear Energy
Skills Alliance to take collective ownership of skills issues
for the new build programme. The organisations are:
Cogent Sector Skills Council, Construction Skills, the
Department for Business Innovation and Skills, the
Engineering Construction Industrial Training Board, the
National Skills Academy for Nuclear, the Nuclear
Decommissioning Authority, and the Office for Nuclear
Development (Department of Energy and Climate
Change).

Details of the research methodology can be found in the
web-published Technical Annex (Appendix 3).
This work employs ‘reactor models’ to generate
workforce requirements. While the generic reactor model
developed previously9 has been applied as a benchmark,
this work significantly extends the scope of the model to
include construction and account for the two reactor
types currently being assessed in the Generic Design
Assessment process that is required for a UK license to
operate. The research also tests skills capacity and
capability through a scenario that generates employment
predictions across all sectors of new build and arrives at
a risk assessment of critical skills.
Publications prior to this work have provided important
background for this study; in particular, we cite the
nuclear capability publications by IBM10 and by the
Nuclear Industry Association.11
Subsequent chapters take a progressive approach to
assessing skill capacity and capability. Chapter 2 works
through an indicative scenario to arrive at projected
employment. Chapter 3 then articulates the industry view
on critical skills to deliver the scenario. Finally, Chapter 4
draws the various strands together to generate
intelligence on skills gaps, recruitment requirements and
recommendations.

This report is the first from this group and the second
in the Cogent Renaissance Series. The labour market
research of this work extends from the work of the first in
the series - Power People.9 The scope for Next
Generation was to analyse in detail the skills required for
civil nuclear new build itself. It includes an assessment of
the projected directly employed civil workforce, the
contractor supply chain industry in construction and
manufacture, and the regulatory skills that will be central
to the delivery of a new build programme.
Current estimates of workforce requirements for new
nuclear build projects vary because of the paucity of
operational plant globally of the kind likely to be built in
the UK. The research supporting this report has greatly
benefitted from the input and collaborative working of a
range of organisations and stakeholders, in particular the
Nuclear Energy Skills Alliance. This group was able to
pool existing data sources and provide access to a
network of key stakeholders. It has also ensured that the
review could be carried out over the entirety of the new
build process: from construction and manufacture,
through to commissioning and operation.
The context of new build in terms of Safety Regulations
and Government skills policy is described in Appendix 1.
To support, advise and validate the research, an
employer Expert Panel was established (Appendix 2). All
detailed analysis is the best estimate based on the
qualitative and quantitative evidence shared by the
employers.

Power People-The Civil Nuclear Workforce 2009-2025, Renaissance Nuclear Skills Series: 1, Cogent SSC, 2009
An Evaluation of the Capability and Capacity of the UK and Global Supply Chains to Support a New Nuclear Build Programme in the UK, IBM Corporation, 2005
11 The UK Capability to Deliver a New Nuclear Build Programme, the Nuclear Industry Association, 2006 (updated 2008)
9

10

4
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Chapter 2:
Next Generation

Nuclear Scenario
• 16 GWe circa 2025
• 12 Pressurised Water Reactor units
• 6 twin-unit stations
• 7 reactor units under construction in 2020
• 5 GWe low in nuclear generating circa 2017
Employment
• 110,000 - 140,000 person years over 13 years
• 10,000 jobs average per year
• 21,200 person years per twin-unit station
• 60% workforce Construction
• 25% workforce Operations
• 15% workforce Manufacture
• 14,000 peak employment circa 2020/21
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2. Next Generation
This chapter quantifies workforce metrics – the number
of employees, the skill level, the workforce split etc. required over time to build new nuclear power stations of
the kind proposed for the UK. Analysis is provided for a
single Pressurised Water Reactor (PWR) that can be
scaled to model an indicative 16 GWe programme. The
indicative scenario presented is in line with the minimum
capacity intimated in the public statements made by
energy companies at the time of production of this report.
This already represents a significant increase over that
expected at the time of the publication of the Power
People report.
The timeline of skills utilisation determines (roughly) the
order of the main sections of this chapter – Planning and
Design, Construction, Manufacture and Operation.

2.1 Definitions
Full-Time Equivalent (fte)
The Full-Time Equivalent (or fte) corresponds to a full year
of employment on normal working hours and leave. For
the construction sector in particular, each fte can
correspond to more than one individual, reflecting
transient employment on a project.
Person years
The number of person years is defined as the total of the
full-time equivalent jobs per year for each year of the
programme. By way of illustration, a 5-year programme
employing 1,000 people in the first year and 2,000 each
year thereafter amounts to 9,000 person years.
Other construction research projects use similar
workforce accounting schemes. For example, it has been
reported that the 2012 Olympics will require 60,000
person years of construction employment.12
Average Employment
The average employment is the person-years count
averaged over the timescale for the programme. So a
9,000 person-year programme over 5 years gives rise to
an employment fte average of 1,800.
Note: 1. The data reported herewith are Cogent’s best
estimates based on existing literature and discussions
with key nuclear companies and the supply chain. 2.
Secondary citations using data from this report should
quote the figures alongside their boundary definitions.

2.2 Planning and Design
Planning and design considerations are critical in setting
the foundations for a construction, manufacture and
operations programme of this size. This will require
significant and expert project management resource.
However, for the nuclear industry there are also particular
statutory responsibilities covering safety and the
environment. An inability to access these skills in a timely
fashion for the start of the new build process would be a
serious risk to the programme. Accordingly, the skill
areas that capture these occupations are included
explicitly at the head of the Risk Register presented in
Chapter 3.

Project management notwithstanding, some of the
earliest skills demand falls in the regulatory areas of the
proposed reactor designs through the Generic Design
Assessment process and, in parallel, the potential
suitability of sites through the Strategic Siting
Assessment. Both of these processes are already
underway.
Assuming new build approval follows, the demand for
regulatory, project and programme management skills
will increase sharply, a demand which must be met to
achieve the timescales of Figure 1.3.1.

2.3 Construction
Overall, construction, taken together with electrical,
mechanical and site preparation, will be the largest
workforce grouping and will account for 60% of the
employment during a new build programme. This
workforce will consist initially of site infrastructure
preparation, followed by civil construction and
engineering construction.
A small but critical proportion of just over 300 of a
given project is likely be involved in site infrastructure
development. These skills will be predominantly from
levels13 1 and 2. The balance, and overwhelming majority
of the construction workforce, will be involved in the main
construction phase. In this phase the skills equilibrium
shifts to Level 3.
Because construction is largely bound to the site location
it is likely that many of the skills in construction will be
supplied from within the UK. However, the two reactor
designs will have different construction profiles that will
emerge during implementation, with the AP1000 design
having a greater degree of modular pre-fabrication
and the UK-EPR design having a greater degree of
construction in situ. At the time of writing, there was
insufficient evidence to separate the two construction
profiles.
A station with twin reactor units will require about 13,000
person-years in site preparation, construction, electrical
and mechanical work over a typical 6-year period to
deliver, assuming a staggered but overlapping build of
reactor units. Taking these numbers over a 6-year build
period for a twin-unit station, the average employment is
2,200 fte personnel per year. However, with construction
many occupations are transient and exist for a period
shorter than the build programme. A headcount for
construction employment will consequently be
significantly higher.

2.4 Manufacture
Manufacturing covers the provision of civil engineering
items, major nuclear items, and the non-nuclear sections
of the generating plant (termed the ‘balance of plant’).
Manufacturing is the most complex of the sectors to
model, in part due to the capacity and capability
requirement from the global supply chain, especially
in large forgings and reactor pressure vessels.
Nevertheless, recent nuclear capability reports from

Employment and Skills for the 2012 Games: Research and Evidence, Experian
Level 1: Elementary Occupations, Level 2: Intermediate Skills, Level 3: Skilled Technician Occupations and Associated Professional Occupations, Level 4: Professional
Occupations, Level 5: Senior Managers

12
13
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IBM10 and the Nuclear Industry Association11 conclude
that UK manufacturers could supply the majority of the
specialist components for nuclear new build. Intentions to
enhance UK forging capacity and the recently
announced Nuclear Advanced Manufacturing Research
Centre14 will further promote UK security in the
manufacture and supply of nuclear components.
Allowing for a greater degree of uncertainty in this area
due to the lack of credible available data, it is estimated
from employer data provided to this work that the
manufacturing personnel requirements to supply a twinunit station would be 3,200 person-years, comprising
• 500 for civil engineering items
• 2,100 for nuclear items
• 600 for balance of plant
The largest manufacturing sector will be that providing
the nuclear components. The balance of activities within
this sector is expected to be:
• 25% forgings
• 60% heavy manufacture (turbine components and
large construction modules, etc.)
• 15% light manufacture (smaller valves, pipework,
controls, etc.)
Of the 3,200 person years employment in the
manufacturing supply chain for a twin-unit station over a
6-year build period, the average employment is 530 fte
personnel per year. As is the case with Construction,
headcounts in manufacturing will be significantly higher
due to the many engineering projects that manufacturing
supplies.

2.5 Operation
and Maintenance
The first report in the Renaissance series, Power People,
developed a staffing model as the basis for an overview
of the civil nuclear workforce in the period to 2025. This
model remains an important benchmark for the new
workforce required to operate and maintain a reactor,
although efficiencies associated with technological
development may be expected for new build.
PowerPeople estimated the current UK nuclear workforce
at 44,000 comprising mostly the contractor supply chain
of 20,000, and the Nuclear Operations workforces of
Decommissioning at 12,000, Electricity Generation at
7,400 and Fuel Processing at 4,600. This underlines the
strong UK legacy in skills for the nuclear industry.
The report also considered the effect for the Nuclear
Operations workforces of a new build programme that
would replace all current capacity, except for Sizewell B,
by 2025 – in effect 11 GWe of new capacity. The report
concluded that the replacement demand due to the age
of the workforce was as dominant a factor as new
demand from new capacity. It was estimated that the
Operations sector of Decommissioning, Generation and
Fuel Processing, together with its supply chain, required
1,000 new recruits per year to cope with replacement
demand and new demand.
Power People also modelled the workforce to operate a
station. Using historical data for Sizewell B, the only relevant

14

UK comparator available, the employment requirement was
found to be: 500 on-site staff per unit; and, 350 on-site for
the second unit of a twin station.9 There is also an
additional supporting ‘corporate’ employment (e.g. legal,
commercial, finance and human resource).
The latest data provided to this study from the industry
predicts a slightly lower operations workforce for the new
designs, of the order of 350 fte for the first reactor with
efficiency savings of 25% for the second. When account
is taken of supporting employment within the nuclear
operator (corporate/HQ etc) and induced employment in
the direct maintenance supply chain, an employment
profile of 75% nuclear operator and 25% supply chain is
estimated. Further research will be required to establish
and refine these figures.
A station with twin reactor units will require about 5,000
person-years in operations together with the supply chain
for maintenance to reach commissioning stage.
Thereafter total employment (operations, HQ function
and supply chain) reaches a plateau of approximately
800 fte personnel per year. As employment tends to be
full-time in this sector headcounts will approximate to fulltime equivalents.

2.6 A New Build
Workforce Module
The data on the workforce segments, excluding
Manufacture, have been integrated into a workforce
module for a single Pressurised Water Reactor.
Manufacture has been excluded due to the difficulties in
modelling this activity which is mainly off-site.
The workforce required to build, operate and maintain
each new nuclear power station may vary according to
the design of the station or the requirements of individual
operators. In this first approximation, a common model
for all reactor types has been developed. This is
illustrated in Figure 2.6.1 and has been validated by
employer experts who supported the Nuclear Energy
Skills Alliance. The workforce module does not make
assumptions about the location of any new nuclear
power stations at this stage.
The module can be adapted to take account of the
changing scenario and will require adaptation as new
build crystallises in reality. Single, double and triple
reactors stations can be incorporated, and the module
can also be fitted to various new build timeframes. For
the purposes of this work, a 6-station twin-unit scenario
has been used. Some alternative scenarios are offered
in diagrammatic form in Appendix 4.
Total employment, for a single reactor, peaks close to
2,500 ftes approximately midway through the timeline.
As construction peaks, the operator workforce begins a
gradual build-up. The new operator workforce will
therefore be trained and experienced in time for
generation and will play an active part in the
commissioning process. As more reactor builds come
on stream there is increasing potential for new
workforces from all sectors to train on the first
development and be qualified and experienced for the
subsequent ones. This illustrates the scope for the
planning and organisation of training on a large scale.

A partnership between the universities of Sheffield and Manchester, located at Sheffield University.

9
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Figure 2.6.1
Reactor Workforce Module

First PWR Workforce Level

2.7 An Indicative
16 GWe Scenario
While Government has set no target or cap on the
amount of new nuclear build it expects to see, the utility
companies have to date announced plans to build up to
16 GWe of new nuclear capacity, a level that would
exceed existing nuclear generating capacity of some 11
GWe. In keeping with this position, this report considers
an indicative scenario of 16 GWe of new nuclear capacity
using the two reactor designs being reviewed in the
Generic Design Assessment process – Areva’s UK-EPR,
which has a nominal output of 1.6 GWe and
Westinghouse’s AP1000, which has a nominal output of
1.2 GWe.
The scenario herein employs a balanced approach that
uses a ‘6 + 6’ combination of the two reactor designs for
two reasons. Firstly, the quantity of reactor units
and stations that will ultimately be built remains subject
to a number of factors, including regulatory approval
and individual commercial decisions to be made by
the operators. Secondly, two of the utilities who have
announced plans to build new nuclear power stations in
the UK have yet to confirm their technology partnerships.
At this level of new build, the combined capacity for
electricity generation would be considerable - sufficient to
power at least 25% of peak requirements (currently
estimated at 60 GWe). It would also be sufficient to
power up to 20 million (80%) of UK household electricity
demand at today’s figures.15
The rate at which new reactors are built is a further
parameter that will affect the profile of skills demand. The
scenario adopted here uses an 18-month ‘drumbeat’
and first starts circa 2013 for the EPR units. This is
followed by a 12-month ‘drumbeat’ with later starts circa
2016 for the AP1000 units. Until new build emerges in

15

10

reality this is the favoured informed model of the
skills bodies of the Nuclear Energy Skills Alliance.
Alternative scenarios are available through webpublished appendices.
Figure 2.7.1 illustrates the ‘Next Generation’ scenario
for new nuclear. In the scenario, all stations are assumed
to be of the twin-unit variety. The scenario shows the
total workforce (excluding Manufacturing) and the
breakdown by Construction, Construction Engineering
and Operation. Demand for any given year can be
obtained from the cross-section of the figure at that year.
When sites are confirmed, the indicative model can be
adapted to produce regional scenarios. (This will be
reported in the final report of this Renaissance Series).
In 2019-2021 a maximum of seven units would overlap,
noting that it would not be precisely the same sub-set of
units in any chosen year. Multiple overlap such as in this
scenario would exacerbate workforce rotation and
capacity planning on the one hand but would expand
workforce demand on the other.
The scenario predicts between 110,000 and 140,000
person years for the programme, with a peak (excluding
Manufacturing) in employment of 14,000 in the period
2020-2022. This peak is mainly due to the Electrical,
Mechanical and Construction workforce, which make
up 60% of the total. However, the Construction and
Operation sectors peak at different times with peak
demands of the order of 12,000 and 5,000 respectively.
(The off-site `Manufacturing peak shadowing this is
estimated to be of the order of 1,000). It is likely that
these will be new jobs (18,000 peak demand totals) for a
decade from now, with a significant proportion of
employment being drawn from those currently in
education and training – i.e. the 14-21 year olds of 2010.
Some further projections and conclusions are offered in
Chapter 4.

Based on the assumption that Sizewell B at 1.2 GWe powers 1.5 million homes - http://www.british-energy.co.uk/pagetemplate.php?pid=96
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In addition, within Figure 2.7.1, the Power Output
Forecast illustrates that nuclear-generated electricity –
both old and new - will reach a low of 5 GWe by 2017,
less than half of current capacity, before establishing a
gradual step up to a peak of the order of 17 GWe by the
end of 2025. The skills ’valley’ produced by the demands
of old and new nuclear raises again the issue of transition
planning of workforce that was highlighted in the Power
People report.
It should be noted that the profile described by Figure
2.7.1 is based on the current lifetime extensions of most
of the existing fleet at the time of writing.16 Future
extensions would of course modify this profile.
Alternative 16 GWe scenarios have been tested with
this model. In most cases, the projections fall within 20%
of the figures of the chosen scenario. This value is within
the estimated precision of the models themselves. Some
of these variants are available as an appendix to this
report.

Figure 2.7.1a
Indicative 16 GWe New Build Scenario

Timeline for 12 Units
AP1000 - 6
EPR - 6
AP1000 - 5
AP1000 - 4

Planning
Site Prep
Construction
Commissioning

EPR - 5
AP1000 - 3
EPR - 4
AP1000 - 2
AP1000 - 1
EPR - 3
EPR - 2
EPR - 1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Power Output Forecast (12 units)
20000
18000

Existing Power Output
New Build Power Output

16000
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12000
10000
8000
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4000
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0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

16

The current lifetime plan for the AGR fleet can be found on p23 of Power People
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Figure 2.7.1b
Indicative 16 GWe New Build Scenario

Integrated Workforce (6 twin-unit Stations)

Workforce by Category (6 Twin-Unit Stations)
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2.8 New Nuclear Workforce Metrics
A range of workforce metrics drawn from the scenario are collated in the table below.

Figure 2.8.1
New Nuclear Workforce Metrics

16 GWe
(new)

6 Twin-Unit
Stations

Station
(twin unit)

Constructiona
(twin unit)

Manufacture
(twin unit)

Operation
(twin unit)

110,000 - 140,000

21,200

13,000
60%

3,200
15%

5,000b
25%

13 years

6 years

6 years

6 years

6 years

6,000

7,571c

4,643c

1,143c

1,786c

10,000d

3,533d

2,167d

533d

833d

Skill Levels

25% L2
60% L3
15% L4+

15-30% L2
30-40% L3
20-40% L4+

10% L2 e
40% L3 e
45% L4+ e

Workforce
Split

40%
Civil

10%
Civil

60%
Nuclear
Operator

45%
Mechanical
& Electrical

30%
Major Nuclear

15%
Management
& Supervision

40%
Balance of
Nuclear island

Person years

Timeframe
of build
Employment –
pn yrs per GWe
Employment fte p.a.

30%
Supply Chain
10%
Utility HQ etc

20%
Balance of Plant
Other

18,000
combined peak
employment of
sectors
(peaks at
different times)

12,000
peak
employment
2021

1,000f
peak
employment

5,000
peak
employment
2026

UK supply
(most)

UK supply
(mostly)

UK supply

Notes to Figure 2.8.1
a Here ‘Construction’ includes site preparation and electrical and mechanical jobs; b thereafter 1,000 fte pa for 60 years or 60,000 person years;
c uses a hypothetical EPR+AP1000 station; d ‘Person Years’ divided by ‘Timeframe’; e based on nuclear operator data; f estimated contribution to
peak from sector that is highly globalised.

In conclusion, nuclear new build combines the demands
of large civil infrastructure development with a high
degree of safety-regulated engineering. According to the
indicative 16 GWe scenario, new nuclear power stations
will require a workforce of thousands. This will, in turn,
dictate a tremendous volume of training requirements,

perhaps tens of thousands, and a secure supply of skills
from education. Chapter 4 of this report explores issues
of capacity and capability and assesses the risk posed to
the programme by the absence of a secure supply of
critical skills.
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Chapter 3:
Skills Supply Chain the Missing Links?

Nuclear Energy Skills Alliance
• Cogent Sector Skills Council
• Construction Skills
• Department for Business, Innovation and Skills
• Department of Energy and Climate Change
• Engineering Construction Industrial Training Board
• National Skills Academy Nuclear
• Nuclear Decommissioning Authority
Skills Capacity Issues
• Workforce mobility
• Competing national and international projects
• Age profile of the workforce
• Shortage of data on skills demand
• Lengthy training to be suitably experienced
• Attraction of Apprentices, Scientists and Engineers
Skills Capacity Issues
• Nuclear awareness, culture and behaviour
• Quality assurance and competence
• STEM supply
• Safety critical industry
Skills Risk Register
• Project Management
• Engineering (various)
• High Integrity Welding
• Safety Case authoring
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3. Skills Supply Chain - The Missing Links?
3.1 The Industry View
Given the prevailing uncertainties around workforce
metrics for new nuclear, for this study to be authoritative
it was vital to have the work supported and validated by
a wide variety of companies and organisations that are,
or will be, involved at some point in the delivery,
commissioning and operation of the new nuclear power
stations.
To do this the Nuclear Energy Skills Alliance, was
established to cover labour market intelligence (LMI) for
the various sectors involved in new build. Each LMI subgroup identified and recruited companies from their
sector(s) that were likely to be key players and were
prepared to offer support and guidance. A number of
these companies were interviewed as part of the
process.
Others offered workforce data and
commentary on perceived skills gaps and shortages.
Following an informal consultation workshop (see
Appendix 2 for employer listing), an Expert Panel was
convened to further develop and validate the LMI.17
Arising from this a Risk Register of specific skill areas has
been generated and is provided at the end of this
chapter. The following section records the general views
on skills issues that informed the development of the Risk
Register.
3.1.1 Emerging Issues
The underlying causes of potential shortages can be
largely divided into those that affect Capacity (a lack of
skilled personnel) and those that affect Capability (skills at
an insufficient level).
Capacity issues include the demand from other major
national and international infrastructure projects, the age
profile of the workforce, and a shortage of STEM
graduates and apprentices being attracted and retained
by the industry.
While Capacity and Capability were the main concerns,
embedded factors such quality assurance, lack of
demand data, project management and investment in
training were raised and are recorded in the following
sub-sections
A. Capability
There was agreement that, for certain professions,
trades and operator roles there were sufficient people
in the marketplace. Nevertheless, there was significant
concern around the capability to work to the required
level of health, safety and quality assurance
associated with nuclear installations. Examples of
roles where this is particularly important included:
• Welders
• Design engineers
• Project managers and first line supervisors
• Planners/estimators/cost control staff
• Manufacturing engineers
• Mechanical and electrical engineers with an
understanding of latest technology

17

16

Appendix 3 Technical Annex (web version only)

B. Capacity
There was a shared concern as to the availability of
sufficient qualified people to meet the demand in
certain occupations, the most significant being:
• Programme and project managers with nuclear (or
aligned sector) experience
• Non-destructive examiners
• High integrity welders (with at least 5 years
experience)
• Control and instrumentation engineers
• Safety case authors/engineers
• Scientists (in particular chemists, physicists and
metallurgists)
• Geotechnical engineers
• Environmental engineers
• Listed occupations of the UK Borders Agency
(UKBA).
Meeting these skills shortages will take time and
planning, especially where that involves new entrants
to the sector. In this regard, the use of migrant
workers whose occupations are identified on the
UKBA shortage list was identified as means of
bridging skills gaps that emerge between retaining
and growing indigenous skills.
C. Quality Assurance in a Nuclear Context.
A shared understanding of the required standards
and an alignment of accreditation schemes across
the nuclear and construction sectors was deemed
desirable, as it would assist the supply chain in providing
accredited evidence of capability to work to the tighter
quality, safety and inspection criteria associated with the
requirements of a nuclear site licence.
D. Getting the Full Picture
New build demand must be considered in the context
of other planned regional, national and international
nuclear and infrastructure projects in order to establish
the full extent of potential skill gaps and shortages.
E. Programme and Project Management
The importance of effective programme and project
management was stressed consistently, with the
nuclear construction taking place at Olkiluoto in
Finland being cited frequently as a recent example of
the importance of robust project management. In this
occupation in particular, there was a perceived current
shortage of suitable people with nuclear experience.
F. Investment in Training
Concern was expressed by some employers on
the Expert Panel, especially SMEs, that the lack of
certainty as to the timing and awarding of contracts
would lead them to be reluctant to train and upskill
people ahead of need. In the more specialised roles
where training is more expensive, this was of critical
concern. Larger employers, on the other hand, have
already made significant investments in nuclear training
in anticipation of a skills gap or regulatory requirement.
Nevertheless, while major companies are reasonably
well placed to make the necessary investment, the
current economic climate makes this more difficult for
smaller companies and risks limiting their entry into
supply chain.
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3.2 A Risk Register
of Critical Skills
The building of new nuclear power stations requires a
timely supply of a sufficiently skilled workforce. Since
much of this skill set remains to be developed, the
possibility of the skill supply being inadequate represents
a significant business risk to the programme.
To help address this, an initial Risk Register has been
established to give a snap shot of the current position
and to provide a starting point for on-going assessment
that will be informed by the evolving skills landscape. The
Risk Register therefore facilitates consideration of priority
skill areas rather than a comprehensive listing of all the
required skills. As the risk alters as the programme
develops, the register requires regular and expert reassessment.
The Risk Register (contained in Table 3.2.1, at the end
of this chapter) divides the new build programme into four
activity stages: Design and Planning, Equipment
Manufacture, Engineering Construction, Commissioning
and Operation. A fifth section in the table documents
some cross-cutting skills issues. Each section is, for
convenience, further divided into particular skill areas. In
practice, many of these apply throughout, or at least at
several points during the new build activity. The intention
here is to begin the process of capturing the skill areas
that need to be monitored and where interventions may
be required.
It should be noted that a number of skill areas are
relevant to more than one programme section. For
example, Manufacturing Engineers are required in both
Equipment Manufacture and Engineering Construction.
However, since the degree of nuclear specialism and the
external market demand vary between skill areas, the risk
calculation may differ from one section to another.
For each skill area an estimate is given of the number of
posts predicted for a single reactor unit. This ‘per-unit’
figure represented the most accurate estimate that
employers could provide. Extrapolation to larger scenarios,
however, must acknowledge a number of additional
factors, including the degree of parallel construction on a
single site. Currently, reliable figures are not available in all
areas. Thus, establishing the scale of the training demand
will be an important component of on-going work,
particularly on a regional (site) basis, as the locations of
new nuclear power stations become apparent.
The probability of a significant skill deficit existing, in the
absence of any intervention, has been assessed on a
scale from 1 to 3 (low to high, although these are all
regarded as critical skills). This is the first term within the
risk calculation. The second is the timescale within which
the skill is required and is recorded in the following
quanta; short – 1 to 3 years, medium – 4 to 5 years and
long – 6 to 9 years. The overall risk is then the product of
the risk of a skill deficit and its immediacy. This generates
a range from 1 (unlikely deficit, affecting skills required in
more than 6 years) to 9 (likely area of deficit within 1 to 3
years). The score is then categorised as high, medium or
lower risk, and consequently, the scale of intervention
required and the cost and ease with which the risk can
be mitigated.

Underlying the assessment of risk, lie judgements that
can broadly be divided into two areas: capacity and
capability.
As the recommended mitigations often apply to more
than one risk, these are contained in the general narrative
below. From these specific mitigations in each area, an
overall set of recommendations has been produced for
the report. This overarching set of recommendations is
one of the main outputs of this work and is reported in
Chapter 4.
3.2.1 Capacity - Risks
The Risk Register lists a number of key occupations,
critical to the successful delivery of new nuclear build,
where there is an industry concern regarding a shortfall in
the numbers of people available in the marketplace
compared with the projected demand.
Major contributing factors include:
• a shortage of numerical demand information and
uncertainty around the timing and pattern of the new
build programme means that some employers are
reluctant to invest in skilled staff until they have greater
clarity.
• the call on qualified staff by other major regional
national and international infrastructure projects puts
additional pressure on capacity of skilled staff
• the age profile of the workforce which means that
many will be retiring within the lifespan of the first
new build
• the time taken for a young person to be recruited,
trained and have gained sufficient experience means
that they need to be in the system soon.
3.2.2 Capacity – Mitigations
1. Labour Market Research
Continue scenario development to refine the demand
data and adapt the scenarios to the emerging new build
patterns, including proposed regional, national and
international infrastructure projects that could impact on
skills shortages. This should include use of the data to
inform the Construction Skills Network forecast model.
(Cogent and ConstructionSkills lead with the Nuclear
Energy Skills Alliance).
2. New Entrants
2.1 Government to develop and implement the Skills
for Growth White Paper and the Higher
Ambitions framework for Higher Education.
2.2 The Sector Skills bodies along with industry
should increase their engagement with schools,
universities and career advisors to help raise the
profile of the nuclear, manufacturing and
construction industries and the opportunities
available for students and new entrants to the
industry. This to include:
• encouraging the uptake of Science,
Technology, Engineering and Maths (STEM)
subjects at school, further education and higher
education
• establishing and promoting progression
pathways across the spectrum of industry
sectors.
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2.3 Employers to make apprenticeships and
internships available to encourage new entrants.
3.2.3 Capability – Risks
There is a risk that there will not be sufficient skilled
people with the capability to operate in a nuclear
environment, or that these skills cannot be effectively
demonstrated.
Major contributing factors include:
• The large number of accreditation schemes that
operate across the spectrum of industry sectors
involved in the new build nuclear programme.
These schemes such as CSCS, CPCS, CCNSG
and ACE18, provide a strong and effective means
of evidencing the required skills for their respective
sectors but do not, currently, have the ability to
demonstrate the additional requirements
necessary for working in a nuclear environment.
• Companies who are part of the nuclear supply
chain may have, in particular, new entrants who
are unaware and unskilled in:
• the basic requirements of working on
nuclear sites in the UK
• the understanding and awareness of the
nuclear industry, nuclear safety and perceptions
• the required culture and behaviours to operate
safely in a nuclear environment.
• The existence of a workforce without:
• adequate and relevant capability/ experience of
the sector
• the project management skills required to
deliver effective projects
• the quality control/quality assurance skills and
processes to maintain the highest standards of
quality and safety across the sector.
3.2.4 Capability –Mitigations
1. Awareness and Understanding
1.1 The Nuclear Skills Passport of the National Skills
Academy for Nuclear to be used to enhance and
incorporate the existing industry accreditation
schemes such that they can demonstrate the
necessary nuclear credentials:
• to be rolled out across the industries
• to be highly desirable in Supply Chain tenders
1.2 The Basic Common Induction Standard, Basic
Nuclear Industry Context and Basic Nuclear
Behaviours to be delivered by the National Skills
Academy for Nuclear for all in the sector the first
time they visit a nuclear licensed site. This to be:
• recorded on the Nuclear Skills Passport as
evidence that Basic Common Induction
Standard has been achieved
• agreed industry-wide as a common entry
standard across the nuclear sector
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• delivered by quality-assured providers
• supported and promoted by the industry with
their Supply Chain
1.3 The National Skills Academy for Nuclear to deliver to
the sector wide programmes underpinned by
Cogent standard development such as:
• The Basic Nuclear Industry Context for all
working in and with the sector.
• The Award for Nuclear Industry Awareness for
those following a career in the nuclear sector.
• Basic Nuclear Behaviours for all working in and
with the sector.
• Full Human Performance Programme for those
following a career within the nuclear sector.
2. A Skilled and Experienced Workforce:
2.1 A Pilot ‘Nuclear Apprentice Programme’ to
operate across the sector and a range of employers
giving young people experience in various facets of
the industry. (Cogent Sector Skills Council,
ConstructionSkills, ECITB, the National Skills
Academy for Nuclear to consider).
2.2 Government continue to support funding of
employer-driven Foundation Degrees in Nuclear
especially the Cogent Working Higher initiative with
HEFCE.
2.3 Expand the successful nucleargraduates
Programme across the nuclear new build
companies. (Nuclear Decomissioning Authority and
skills bodies).
2.4 Link with Higher Education Institutions for Masters
and PhD delivery, including provision relevant to
workforce development (Cogent, National Skills
Academy for Nuclear).
2.5 Establish Project Management standards required by
employers in the sector, based on the APM and
IPMA standards. (Cogent, National Skills Academy
for Nuclear).
2.6 Implement Industry-standard Competences and
Qualifications for roles within the nuclear industry
with employers and regulators. (Cogent and National
Skills Academy for Nuclear), including standards for
entry into the sector.
2.7 Further develop and strengthen the Skills Academy
high quality provider network to deliver
industry-relevant training and qualification
programmes.
2.8 Roll out the Nuclear Skills Passport and explore with
employers and regulators how experience and
capability can potentially be recorded/demonstrated.
(National Skills Academy for Nuclear).
2.9 Develop a “Certificate of Nuclear Professionalism”
and identify the appropriate providers. This
development to include priority areas for new build
such as: Project Management, Quality Control and
Quality Assurance, Safety Case. (National Skills
Academy for Nuclear).

CSCS (Construction Skills Certification Scheme); CPCS Construction Plant Competency Schemes); CCNSG (Client/Contractor National Safety Group) Safety Passport;
ACE (Assuring Competence in Engineering Construction) Card

Cogent Renaissance 2 V8 edited v2:Layout 1

10/3/2010

11:57

Page 29

Chapter 3: Skills Supply Chain - the Missing Links?

Table 3.2.1
A Skills Risk Register (for single Reactor Unit)

Risk Register
for a Single
Reactor Unit

1.
Design & Planning

Skill Area or
Competence

Estimated
Number
(peak
demand)

3

3

9

High

3

3

9

High
High

140

3

3

9

Geotechnical Engineers

not available

3

3

9

High

Environmental Engineers

not available

3

2

6

Medium

Regulators

not available

3

3

9

High

Design Engineers (various)2

50

3

3

9

High

Manufacturing Engineers

1

40

3

3

9

High

Control & Instrumentation

50

3

3

9

High

Welders (high integrity, materials)

40

3

3

9

High

Cost Control

15

1

3

3

Low

Non-Destructive Engineer3

20

3

2

9

Medium

100

3

3

9

High

Planners/Estimators
Non-Destructive Engineers

3

40

3

3

9

High

200

3

2

6

Medium

64

3

2

6

Medium

Mechanicals2

1000

2

2

4

Medium

Electricals2

200

2

3

6

Medium

Control and Instrumentation

5.
General Nuclear
Culture and
Experience of the
Workforce

High=7-9
Medium=4-6
Low =1-3

50

First-line Supervision

(note: all active from
2015, thus medium
risk at most currently)

Short = 3
Medium= 2
Long = 1

Priority
rating

25

Welders (40% high integrity)

4.
Commissioning
Operation
Maintenance

Risk of
skill gap5

Safety Case Authors
Design Engineers (various)

3.
Engineering
Construction

High =3
Medium = 2
Low = 1

Demand
timescale4

Project and Programme Managers

1

2.
Equipment
Manufacture

Probability
of current
skill deficit

70

3

2

6

Medium

Manufacturing Engineers1

not available

1

2

2

Low

Scientists

not available

2

1

2

Low

Energy Production Operations

150

1

2

2

Low

Maintenance Operations

150

1

2

2

Low

Safety & Security

100

1

2

2

Low

Radiation Protection

20

2

2

4

Medium

Project Management

30

3

2

6

Medium

Engineering Design

30

3

2

6

Medium

Scientific & Technical Support

25

2

2

4

Medium

Commercial

150

1

1

1

Low

The basic requirements of working
on nuclear sites in the UK

1,000

2

3

6

Medium

The understanding and awareness
of the nuclear industry

1,000

2

3

6

Medium

The Project Management skills
required to deliver effective projects

200

3

3

9

High

The Quality Control/Quality
Assurance skills and processes to
maintain the highest standards of
quality and safety across the sector

200

3

2

6

Medium

Adequate and relevant Capability/
Experience of the sector

500

3

3

9

High

Notes to Table 3.2.1
1. Production, Mechanical, Electrical, Chemical
2. Graduate, technical, craft
3. The risk assessment for non-destructive engineers differs between Equipment Manufacture and Engineering Construction. This may reflect a margin
of error, or a real difference in the respective employment environments. Further data refinement, particularly with regard to potential mobility
between the sectors, will address this.
4. S = 1-3y, M = 4-5y, L = 6-9y
5. Product of probability of current skill deficit and demand timescale
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Chapter 4:
New Nuclear, New Industry,
New Jobs

Skills Pinch Period
• 2015-2020
Skills Transition Planning
• 7,400 experienced employees in Generation
• 12,000 experienced employees in Decommissioning
• 4,600 experienced employees in Fuel Processing
• 20,000 experienced contractor employees
supporting existing nuclear capacity
• Skewed retirement profile
• Regulation requirements of existing estate
‘New Blood’ Demand
• 12,000 in Construction:
• 5,000 in Operation:
• 1,000 in Manufacturing
Recommendations
• Workforce Entrants
• Workforce Mobility
• Workforce Monitoring and Research
• Education Supply
• Sector Attraction
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4. New Nuclear, New Industry, New Jobs
This chapter reviews the main findings of the research,
culminating in a series of recommendations (section 4.5)
that are distilled from the analysis of the scenario, the
compilation of the risk register, and the mitigation
considered by the Expert Panel that was convened for
this work.

4.1 Skills Supply and Demand
From the indicative scenario outlined in Chapter 2, a new
build programme of 16 GWe over 13 years would require
between 110,000 and 140,000 fte person years to
achieve. Much of this figure is repeat employment each
year of the programme. For construction, this will last as
long as the programme continues; for manufacture, the
employment is largely in advance and parallel
employment; for the operations workforce the
employment will last at least for the operating lifetime of
the reactor. The average employment per year of around
10,000 ftes effectively discounts the repeat employment
element for each year but this figure should be read in
conjunction with the main peak employment of 14,000
occurring around 2020-2021. In this same period, and
for a few years leading up to it, the scenario predicts
seven reactors either in construction or under
commissioning at any given time.
In tandem, the existing nuclear stations, barring further
lifetime extensions, will decline so that by 2017 the
combined generating output for nuclear would reach a low
of 5 GWe before rapidly climbing to around 17 GWe as
new build adds to Sizewell B, the only ‘old’ nuclear
generator with a significant generating lifetime ahead of it.
As Construction (including Mechanical and Electrical) is
a major component of the figure, the ‘headcount’ of
people ‘through the gates’ of new build will be
considerably higher. Similar headcount considerations
apply to Manufacture, where advanced UK
manufacturing supplies many major global markets,
including overseas nuclear, so that employment due to
new build in this case may also be fractional but
integrated over many jobs.

Figure 4.1.1
Retirement by Skill Level

22

The new build industry therefore needs to draw in
thousands of skilled people over the next decade to
achieve its publically stated ambitions.
The predicted peak employment of 12,000 for
Construction (including Mechanical and Electrical) and
5,000 for Operations (Figure 2.7.1 Workforce by
Category), together with the estimated 1,000 in
Manufacture gives an indication of the demand for
simultaneous employment in each sector and
consequently an indication of the minimum number of
new jobs that are required in these sectors. From the
knowledge of the proportions of the skill levels in these
workforces (Table 2.8.1), the skills peak demand can be
resolved (within an estimated precision of 20%) by level
as follows:
Construction (including Mechanical and Electrical) as:
• 1,800 at graduate level and above
• 7,200 at technical/craft level
• 3,000 at lower levels
Operation as:
• 2,250 at graduate level and above
• 2,000 at technical/craft level
• 750 at lower levels
Manufacture as:
• 200-400 at graduate level and above
• 300-400 at technical/craft level
• 150-350 at lower levels
The majority of this employment, and especially that in
Construction and Operations, is most likely to be UK
sourced. For manufacturing, previous reports on supply
chain capacity and capability11 have suggested that the
UK could supply at least 75% of the demand or higher
with suitable capacity investment.
Given the long lead times of a decade or more to develop
some skills to a suitable level of experience in nuclear,
the retirement profile will be a dominant factor for existing
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workforces and a key driver of replacement demand.
This was found to be the principal skills attrition driver in
the Power People report.9
If, as anecdotal evidence suggests, the age profile across
the new build sectors is similar to that of the operating
workforce, 50-70%, depending on level, could be of
retirement age by 2025 (Figure 4.1.1). In this case skills
attrition due to retirement will limit the mobility of
experienced people to where the demand is located. In
this way, a large proportion of the skills peak demand is
passed on to the skills pipeline of those currently in
education and training as either direct in-fill of skills gaps
or for back-fill for the movement of experienced people
across sectors.
While the skills demand may be challenging, the phasing
of new build will provide the training opportunities for
each new generation of recruitment into the sector to
become mentors for the subsequent generation and, in
time, to build up the UK resource of a suitably qualified
and experienced workforce. Provided the new entrant
pipeline can be primed to cope with peak demand, the
existing experienced personnel should be retained to
manage the transition between the old and the new
industries (see section 4.4).

4.2 Skills Capacity
and Capability
Addressing capacity ranges from improving demand
data, to Government implementation of the STEM
strategy, the Higher Education framework and the
position of skills, especially at technical level for nuclear
new build as a strategic sector in the Skills for Growth
White Paper. Insofar as workforce development is
concerned, continued support for Foundation Degrees,
Apprenticeships and Train to Gain is a critical component
for both the directly employed workforce and the supply
chain.
Addressing capabilities, on the other hand, requires
capture of the nuclear industry as a highly safetyregulated field; characteristics that distinguish it from
other industrial operations: nuclear culture and behaviour,
nuclear specific quality assurance and control, and
nuclear project management. Capability gaps will
respond to initiatives that include the Nuclear Skills
Passport, the establishment of agreed project
management standards and a nuclear apprentice
programme operating across the sector.

4.3 Skills Pinch Points
Nuclear new build combines the demands of large civil
infrastructure development with a high degree of safetyregulated engineering. As explored in section 4.1, the
loss of highly qualified and experienced staff, through
retirement, will be compounded by an enhanced demand
for suitably experienced staff for the new build
programme.
Of critical interest are the ‘pinch-point’ areas identified in
the Risk Register of Table 3.2.1, in particular:
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• Project and Programme management
• Engineering (various)
• Safety and Regulatory compliance
Many factors could yet determine the outcome of
a new build ‘renaissance’. Financial and planning
considerations will ultimately determine the scale and
distribution of a major engineering construction activity.
But against a background of public and private financial
uncertainty, medium and long-term forecasts have
significant margins of error. Nevertheless, where projects
are undertaken, the cost of delays, both financial and
reputational, puts project management skills at a
premium. In this regard, the importance of effective
project control has been emphasised by the National
Audit Office.19
A more general constraint concerns the mobility of skills
from other technically related, but non-nuclear industries.
Here, the requirement to instil a sufficient level of nuclear
awareness could potentially limit supply without the
actions proposed in this report for nuclear-related entry
training.

4.4 Skills Transition Planning
As the regional futures become clear, drill-down research
will be required to inform the development of local skills
strategies. In this mix there will be regions with capability
and spare capacity, e.g. from rundown of newly
decommissioned nuclear stations.
In the Power People report, it was found that
employment transitions around 2015 would be critical in
securing and retaining an experienced workforce.9 This
study further emphasizes the potential of employment
transition planning in a period extending to 2025 at least.
The fourth report in the Renaissance Series ‘Illuminations’
will take a regional spotlight approach and develop
strategies for skills transition planning.

4.5 Recommendations
The following recommendations are designed to address
the issues of capacity, capability and skills gaps identified
in the report.
1. Workforce Development
1.1 Apprenticeships and New Entrants
The sector skills bodies to work with the industry to
pilot a Nuclear Apprentice Programme that operates
across the sector to provide new entrants and skills
mobility in the workforce around up-skilling and
retraining. The sector skills bodies to consider also a
general pilot for sector entry training.
The sector bodies and industry to identify
Apprenticeship and other frameworks that will meet
the needs of the critical skills identified in the Risk
Register, such as high integrity welders. The
frameworks should be specifically tailored to meet the
high levels of quality assurance and awareness which
are needed in the nuclear construction and
engineering sectors.

For example, Driving the Successful Delivery of Major Defence Projects: Effective Project Control, National Audit Office, 2005
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Government to prioritise within existing skills policy the
funding of Apprenticeships in Nuclear as one of the
strategic areas identified in New Industries New Jobs,
the Skills for Growth White Paper and Higher
Ambitions Higher Education Framework.
1.2 Foundation Degrees
The industry to support the sector skills bodies in
expanding employer-driven Foundation Degree
Programmes, such as the nuclear strand in the
Cogent Working Higher initiative with HEFCE20,
through their workforce planning.
Government and its funding councils to maintain
funding support for such Foundation Degrees
because of their importance to a strategically
important area of the economy.
1.3 Occupational Standards
Cogent Sector Skills Council to develop further ‘job
context’ standards (supply chain included) to define
role capability and experience requirements. The job
contexts then to be developed to enable the Nuclear
Skills Passport to fulfil its potential as a comprehensive
skills recording tool to assist in upskilling, reskilling,
succession planning, and skills gap analysis.
2. Workforce Mobility
2.1 Skills Accreditation Schemes
The sector skills bodies and the new build industries
to align skills accreditation schemes to ensure safe
working on a nuclear licensed site.
The Basic Common Induction Standard and the Basic
Nuclear Industry Context Award for Nuclear Industry
Behaviours training to be delivered by quality assured
providers. This induction to be highly desirable for
supply-chain tenders. The qualifications to apply to all
personnel prior to arrival on any nuclear-licensed site
and to be recorded on the Nuclear Skills Passport of
the National Skills Academy for Nuclear.
2.2 Transition Planning
The sector skills bodies with employers to review
transition planning, especially where compatibility and
transferability of skills is available from other industries
that may have excess capacity. Where high risk
shortage categories are identified, the Nuclear Energy
Skills Alliance to develop solutions, including working
with the Migratory Advisory Committee, the UKBA
and other Government agencies to identify solutions.

3.2 Regional Skills Scenarios
Cogent Sector Skills Council to continue to coordinate
cross-sector labour market research, especially
regional skills scenarios as new build emerges.
Cogent to retain the Expert Panel formed during this
project to continue to advise on skills issues in the
Manufacturing, Engineering, Construction and
Nuclear Operation sectors.
3.3 Labour Market Research
The Nuclear Energy Skills Alliance led by Cogent
Sector Skills Council to conduct follow-on research
taking into account regional, national and international
infrastructure projects that could have an impact on
the availability of skills.
4. Education Supply
4.1 Further and Higher Education
Government and its funding councils to support the
education and skills needs of the Nuclear sector within
the plans already announced in the Skills for Growth
White Paper, the Higher Ambitions Higher Education
Framework and the STEM agenda to ensure an
adequate skills pipeline.
4.2 Postgraduate
The sector skills councils, industry, professional
bodies, and funding councils to work collaboratively
to ensure relevant Masters and PhD programmes and
to consider workforce development qualifications that
are fit for employers’ purposes. This action to include
interaction with the new Nuclear Advanced
Manufacturing Research Centre.22
5. Sector Attraction
The sector skills bodies along with industry to work
together to inform schools, colleges and universities of
the opportunities in the nuclear sector.
The Sector Skills Councils to raise demand for
Apprentices in the sector, backed by a Government
commitment to prioritise the funding of
Apprenticeships in Nuclear as a strategic area.
The industry and the sector skills bodies to work with
the Nuclear Decommissioning Authority to expand the
popular and highly successful nucleargraduates23
programme across the new build sector.

3. Workforce Monitoring and Research
3.1 Skills Risk Monitoring
The Nuclear Energy Skills Alliance21 led by Cogent
Sector Skills Council to review, monitor and update
the Skills Risk Register annually. Where high risk
shortage categories are identified, the Nuclear Energy
Skills Alliance to develop solutions, including working
with the Migratory Advisory Committee, the UK
Borders Agency and other government agencies as
appropriate.

http://www.cogent-ssc.com/Higher_level_skills/Working_higher.php
The Nuclear Energy Skills Alliance is the collective term for the bodies that collaborated in this study. The identity of the bodies can be found on the acknowledgements page.
22 A partnership between the universities of Sheffield and Manchester, located at Sheffield University.
23 http://www.nucleargraduates.com/
20
21
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4.6 Concluding Remarks
In conclusion, the UK already has a significant skills
resource in most aspects of nuclear new build and has
the potential, on the global stage, to be a successful
early adopter of the next generation of nuclear power
technology.
However, the combined effects of the age of the
experienced workforces in the Construction, Operations
and Manufacturing sectors, and the lengthy timeframe
of a new build programme, means that the UK must not
only retain the skills it has but must develop the skills it
needs, as a matter of urgency, for what may be a
significant new build programme. New build on the
scale projected will require thousands of new jobs and
many more training opportunities.
The success of the UK in this endeavour would drive
significant employment and skills; skills that are
predominantly value-adding, applying science and
engineering in a highly technical environment, to ultrahigh standards, and driven by a statutory and regulatory
environment.
This work demonstrates that although a new build
nuclear programme of the scale considered presents
significant challe nges in the supply and demand of
skills for government, skills bodies, employers and
education and training providers, the return on skills
investment promises not just new jobs for a renewed
industry, but a new industry with global growth
opportunities for UK businesses and secured
employment for its skilled workforce.
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A. Safety Regulation
B. Government Skills Policy
A. Safety Regulation
The Nuclear industry is regulated by the Health and
Safety Executive (including the Nuclear Installations
Inspectorate and the Office for Civil Nuclear Security), the
Environment Agency (in England and Wales), the Scottish
Environment Protection Agency, and the Department for
Transport.
The regulators are small in number when compared to
the potential scale of new nuclear build; but their skills
resource is of critical importance. Without this highly
skilled and experienced workforce new build could not
be taken forward. This section looks at their contribution
and the challenges in retaining the workforce to ensure
new build is safely and securely facilitated.
Waste disposal is excluded from this study. Current policy
for the new generation of reactors is not to reprocess
spent fuel but to store it on site for the lifetime of the
facility and for a period thereafter.
1. The Nuclear Directorate
The Strategic Position
The Nuclear Directorate (ND) of the Health and Safety
Executive (HSE) is responsible for the regulation of
nuclear and radiological safety at nuclear sites, the
regulation of security at civil nuclear sites and for the
correct operation of the UK Nuclear Safeguards Office.
The role of the ND is due to change from that of a
Directorate of HSE to a more autonomous Statutory
Corporation within the Health and Safety Executive.
The Activities
a. Nuclear New Build
With the Environment Agency, the ND is carrying out
Generic Design Assessment of potential new build
reactor designs for the UK.
b. Regulation of Safety
In the UK a civil site cannot host nuclear plant without a
site licence granted by the Health and Safety Executive
(HSE). The legal regime associated with licensing is
complemented by the Ionising Radiations Regulations
1999 (IRRs) and by general health and safety regulation.
The site licence conditions allow the ND to exercise
considerable control over licensees. For example,
proposals to build or modify plant, or to change the
licensed site boundary require the prior agreement of
the ND.
c. Security
The ND Office for Civil Nuclear Security (OCNS) conducts
its regulatory activities on behalf of the Secretary of State
for Energy and Climate Change under the authority of the
Nuclear Industries Security Regulations 2003 (NISR 03).
OCNS also undertakes vetting of nuclear industry
personnel with access to sensitive nuclear material
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or information. It works in close conjunction with
policy officials in DECC's Nuclear Consultations &
Liabilities Directorate, with other government
departments and agencies, and with overseas
counterparts.
d. Safeguards
The role of the UK Safeguards Office (UKSO) is to ensure
that the UK complies with its international safeguards
obligations. Nuclear safeguards are measures to verify
that states comply with their international obligations not
to use nuclear materials (plutonium, uranium and thorium)
for nuclear explosives purposes. Global recognition of the
need for such verification is reflected in the requirements
of the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT) for the application of safeguards by the
International Atomic Energy Agency (IAEA). Also, the
treaty establishing the European Atomic Energy
Community (the Euratom Treaty) includes requirements
for the application of safeguards by the European
Commission. UKSO works with the UK nuclear industry
to ensure that the UK Additional Protocol (measures to
improve the efficiency and strengthen the effectiveness of
the IAEA safeguards system) is implemented
The Workforce
Making regulatory judgments requires a regulatory body
that recruits, develops and sustains staff that possess
the right combination of technical, regulatory and
behavioural skills.
a. Staffing
Recent restructuring will bring a major increase in the
inspectorate numbers from 165 to 200, with further
significant increases planned. The normal intake of new
Inspector recruits to the ND is relatively modest,
customarily of the order of 8 -12 per year.
The ND typically recruits experienced engineers,
scientists, and other practitioners, who possess good
honours degrees and appropriate membership of
relevant professional institutions. The bulk of its recruits
come from the nuclear and high hazard industries or
from a security-related background. This is particularly
important when technical knowledge and experience of
its application in a nuclear industrial context is a
necessary underpinning to the credibility of decisions and
judgements.
b. Workforce Issues
In response to increasing difficulty in achieving
recruitment targets, changes in salaries and targeted
recruitment, plus other changes (for example the
establishment of a regional office at Cheltenham) have
proved very successful in ensuring sustainable
recruitment and retention.
c. Workforce Development
Staff must have the right combination of technical,
regulatory and behavioural skills. In parallel with steps
that have to be put in place to change to a Statutory
Corporation, ND is also developing a programme of work
to improve the effectiveness and efficiency of regulation
and the open-ness and transparency with which it
conducts its business. This work will include significant
changes in the way in which staff development is
organised and managed, for all groups of staff.
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d. Skills and Training
In the future it may be necessary to develop additional
skills within the regulatory body and perhaps establish
new ways to acquire them. As an interim step ND
initiated work in 2007 that led to the development by
Cogent of a National Occupational Standard for nuclear
regulation that is intended to be applicable to the safety,
security, transport and environmental aspects of the
nuclear industry.
2. The Environment Agency
The Strategic Position
The Environment Agency (EA) is the lead environmental
regulator for nuclear sites in England and Wales.
It considers radioactive waste discharges and disposal
matters, as well as issues such as water abstraction,
wastewater discharges and the operation of conventional
plant. In addition to the core permitting work, the
Agency provides both on-going and emergency advice
and support to Government and site operators.
Regulation is central to both safe operation and public
confidence and, as such, the highly qualified and
experienced EA regulatory workforce is as critical as
other parts of the sector.
The Activities
The Generic Design Assessment
In conjunction with the Health and Safety Executive, the
Agency operates a two-stage assessment process for
nuclear new build proposals. In the first stage, a formal
Generic Design Assessment (GDA) is carried out with
respect to the reactor design alone. A positive review
leads to the second stage, which considers the licensing
and permitting of the design at a particular site. This
process allows the Regulators to become involved
at the earliest stage where they can have most influence,
and ensures that new nuclear power stations meet world
class standards of safety, security and environmental
protection.
The design of the review is such that it becomes more
detailed as proposals progress through a series of
milestones, reducing the financial risks for potential
operators. However, the central feature of the
assessment philosophy is transparency, with as much
detailed information as possible (consistent with
commercial and security considerations) being made
available on the web for comment by interested parties.
Overall, the GDA process is expected to take around
three and a half years
The Workforce
The EA has two teams of nuclear regulators covering
existing nuclear sites across England and Wales, in
addition to a team of nuclear waste assessors and a new
build assessment team. These teams are supported by
other staff in the wider radioactive substances regulation
function, providing policy, technical and scientific
support. In 2008/9 it had approximately 70 staff working
in nuclear radioactive substances regulation. The skills of
the function are broad, ranging from individuals with
highly specialist understanding of waste forms and the
behaviours of radionuclides in the environment, through
to those with expertise in environmental management
systems and arrangements at nuclear sites.

a. Workforce Development
Historically the EA has had a very low turnover of
nuclear personnel and has been able to attract and
recruit good quality staff. However, the prospect of
nuclear new build is greatly increasing the competition
for the required specialist workforce. The Agency has
already taken action over pay and talent management
and development, participating in schemes such as
‘Empower’ and nucleargraduates, to ensure it has
the resources available to regulate the nuclear industry.
Without that ability, new nuclear build could not
be permitted.
b. Skills
Together with other nuclear regulators, the Agency has
supported the development of the National Occupational
Standard for nuclear regulation referred to above, and is
keen to promote the concept of a strategic workforce
plan for nuclear regulation.
The landscape for regulation is dynamic, as it is
elsewhere in the industry, reflecting the impact of large
scale building proposals, the development of a geological
disposal facility and an increasingly commercial global
market place. This, and the demand for ever more
effective regulation, puts a premium on the development
of regulation skills as much as it does elsewhere in the
industry.

B. Government Skills Policy
Government skills policy is vital in ensuring the supply of
skills from education and training. This section looks at
the policy and funding levers that are available to the
nuclear industry.
Government policy is led by the Department for Business
Innovation and Skills (BIS), which, since June 2009, has
brought together the skills and Higher Education (HE)
agenda of the former DIUS and the business and
enterprise agenda of the former BERR.
The policy approach has been shaped by the
need to ensure that our people and businesses are
equipped to compete and win in the global economy
as the UK emerges from the downturn. This new
approach is being developed through a series of policy
papers published during 2009, including:
a. New Industries – New Jobs
“New Industries, New Jobs” was published in April 2009.
It set out an active strategy to focus on the resources
that business and people need to prepare for the upturn.
This involves:
• reviewing the policies that affect the economy, including
skills, innovation and finance for business
• using Government’s role and influence as regulator and
customer to ensure that UK businesses and employees
benefit
• targeting Government action and support on those
areas that make most difference; driving regional
success, and securing a global lead in key sectors,
markets and technologies of the future
• concerted action to back businesses in key sectors,
including pharmaceuticals, aerospace, nuclear,
business services, life sciences and plastic electronics,
where Britain has strength and Government can make
a difference.
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b. A Skills Strategy
Investment in education and skills is integral to
Government’s economic and industrial policy. In New
Industries, New Jobs, the Government set out the case
for further reforms to the training system to ensure that it
meets the skill needs of tomorrow, as well as today. In
particular, it set out the importance of addressing historic
weaknesses at skilled technician level (level 3). For
example, the UKCES has identified likely demand for
some 650,000 skilled technicians and associate
professionals between 2007 and 2017. Changes in the
system need to be able to anticipate areas of future
growth in the economy offered by a growing and ageing
population, new technologies and the transition to a lowcarbon economy.
The Gibson Review of engineering construction8
was commissioned by Peter Mandelson and John
Denham to assess productivity and skills in UK
engineering construction, and reported on 1 December
2009. It’s recommendations include a significant increase
in numbers of apprentices and graduates being trained in
project management, electrical and mechanical skills and
crafts, and a concerted effort by all parties to build good
industrial relations in the sector. This will ensure UK
companies and workers are well placed to benefit from
the opportunities nuclear new build and other projects
offer in the UK and elsewhere.
In November 2009, the Government published the Skills
for Growth White Paper setting out:
• A new ambition for three quarters of young people
to participate in higher education or complete a
technician or equivalent course by the age of 30.
• A new approach to anticipate and respond to future
skills needs for economic prosperity and social
mobility whilst continuing to respond to the “here and
now” of employers and learners.
• Expanding apprenticeships to create a modern
class of technicians,
• Empowering individuals through Skills Accounts to
equip themselves for the jobs of the future and
transform their lives and those of their family.
Key commitments include:
• Expanding advanced apprenticeships for young adults,
with up to 35,000 new advanced and higher level
apprenticeships; and progression routes for
apprentices into higher education, with up to £1,000
to 1000 of the best apprentices seeking to go into
higher education;
• The new Skills Funding Agency to switch funding into
sectors and markets where it can make a
demonstrable difference in underwriting necessary
skills development; with £100m for priority sectors in
the future to fund some 160,000 training places at
Level 2 and 3. Priority sectors include: life sciences,
digital media and technology, advanced manufacturing,
engineering construction and low carbon energy;
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• A “Joint Investment Scheme” from autumn 2010 with
sector skills organisations in areas key to economic
recovery at skilled technician and associate
professional levels. A combined fund, that might grow
over time to £100m including a £50m cash match from
employers, would support some 75,000 training places;
In addition, the Higher Education sector will have a critical
role in providing the supply of higher level skills required
by the nuclear sector over coming years
Published by BIS in November 2009, Higher Ambitions
sets out a clear vision of how Government will support
universities and employers in working together to
optimise the market for high-level skills. It will also explore
which mechanisms are most effective in encouraging
students to study those subjects that meet employer
demand and national priorities, including in the nuclear
sector.
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Appendix 2
Employer Expert Panel
About the Employer Expert Panel
The Employer New-Build Expert Panel was established
following a consultation meeting on 2nd July 2009. Its
remit is to provide independent advice on emerging
issues in relation to the nuclear new build workforce
requirements. Panel Members were drawn from key
employers in the nuclear industry.
Consultation is an important stage in determining and
evaluating the skills capacity and capability, and testing
the working assumptions underlying the analysis.

Employer Expert Panel

ABB Control Systems Ltd

Kvaerner (Aker Solutions) Ltd

Alsthom PLC

Laing O’Rourke PLC

AMEC PLC

Lloyds Register Group Ltd

Areva PLC

Morgan Est PLC

Atkins PLC

Mott Macdonald Group Ltd

BAE Systems PLC

NDA

Balfour Beatty PLC

NG Bailey

Balfour Kirkpatrick Ltd

NII

BAM Nuttall Ltd

NIS Ltd

Bartec Ltd

NPower

Bechtel Ltd

Nuvia Ltd

Bendalls Engineering Ltd

OND, DECC

BNS Nuclear Services Ltd

Ove Arup

British Energy PLC (Part of EDF Energy)

Parsons Brinckerhoff

Carillion PLC

Phoenix IS Ltd

Costain Group PLC

Rolls Royce Group PLC

Doosan Babcock Ltd

Serco Assurance Ltd

EDF PLC

Sheffield Forgemasters International Ltd

Emerson Group Ltd

Shepherd Engineering Services (M&E)

Emerson (Asco Numatics) Ltd

Siemens UK

Energy Solutions (UK) Ltd

Sulzer Pumps Ltd

Eon UK PLC

The Environment Agency

Fluor Ltd

Urenco UK Ltd

Halcrow Ltd

URS Washington Division

Jacobs Babtie Ltd

VT Nuclear Services

Jacobs Engineering Ltd

Weir Services

JGC Ltd

Westinghouse UK

Jordan Engineering Services Ltd

Wyman Gordon
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