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1. Introduction and purpose 

This Nuclear Energy skills Alliance (NESA)
1
 report summarises the best Labour Market Intelligence (LMI) 

currently available for the nuclear industry. For the existing estate (both Civil and Defence) updated 

programmes available in 2015 have been used to provide refreshed data. Nuclear New build has clearly 

advanced in terms of capital investment and the establishment and growth of project teams. However, it 

has not been possible at the time of writing to either update the schedule for the construction of new civil 

generation capacity, or to refine reactor workforce models beyond the generic. Nevertheless, the nuclear 

workforce model provides a good indication of the national skills challenge, for the industry to inform 

strategic skills fora.  

 

As for the 2014 report, the content has been drawn together from the constituent skills bodies, the Nuclear 

Industry Association (NIA) and industry sources representing current nuclear employers and prospective 

operators.   

  

Currently, new arrangements are being formed to construct an industry led nuclear skills strategy in the  

spring of 2016, to be implemented by the industry along with government and skills bodies. This report will 

inform both the nascent strategy group and the actions and interventions of the existing NESA Delivery 

Plan
2
.  An update to the Delivery Plan (version 5) will released in late November 2015. 

Since the last LMI findings were presented, a number of changes and enhancements have been made to 

the process:- 

• Improvement to, and completeness of, data including:  

o updated demand forecasts from the decommissioning estate 

o the addition of data from the Defence Infrastructure Organisation (DIO), and their Tier 1 

partners, for work they are expected to undertake on behalf of the Submarine Enterprise 

programme 

o full representation of the Defence Nuclear Safety Regulator (DNSR) 

o improved accuracy of Defence and Engineering Construction data 

o inclusion of specific data for National Nuclear Laboratories 

• Work undertaken to check and remove potential double counting of the direct and levy counted 

workforces 

• An improved estimate of the supply chain workforce and a more complete integration with 

operators’ data 

• An initial analysis of the specific requirement for High Level STEM Skills  

• A web-based technical annex
3
 has been added that provides hyperlinks to  

o Calculations of the recruitment requirement 

o A comprehensive list of nuclear sites, resources codes and role levels used 

o Assumptions and caveats 

o A refined calculation of the Supply Chain contribution integrated with directly employed 

workforce 

                                                           
1
 The current membership of the Nuclear Energy Skills Alliance is: National Skills Academy for Nuclear (chair), Cogent 

Skills, Construction Industry Training Board, Engineering Construction Industry Training Board, Semta, the Dalton 

Nuclear Institute, Department for Business, Innovation and Skills, Department of Energy and Climate Change and the 

Welsh Government. 
2
 https://www.nsan.co.uk/nuclear-energy-skills-alliance/nesa-delivery-plan-2015 

3
 Technical Annex: http://www.cogentskills.com/about-cogent-skills/research-policy/nuclear-workforce-assessment/ 
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While this forms the most comprehensive picture to date, and a refinement of the analysis presented in 

2014, areas remain where assumptions are necessary.  All of these will continue to be reviewed, and 

refined where possible. A detailed list of assumptions and caveats is provided in the Technical Annex
3

.  

Some key points to be borne in mind are: 

• Role levels are classified as Technical or Professional, corresponding to NVQ levels 2 and 3, on the 

one hand, and levels 4 and 5/5+ on the other. In general terms these are associated with 

Apprenticeship and Higher Education training routes, although that will not always be the case. 

Defence NSQEP
4
 data has mapped Awareness, Practitioner and Expert levels to levels 2, 3 and 4 

respectively. 

• Workforce levels are measured as Full Time Equivalents for one year (FTEs), as distinct from 

mobilisation levels. 

• Some areas of the model remain dependent on a generic reactor model for new power plant. This 

will be refined in the short term, and will benefit from improving intelligence on the workforce 

demands for AP1000 and ABWR technologies. Nevertheless, the main messages with regard to the 

onset of demand and its scale are suitably represented. 

• The forward  projection of the existing nuclear workforce (i.e. Operations, Decommissioning, 

Engineering Construction and Defence workers) is based on retirement at (nominally) age 65, in 

addition to a flat attrition rate.   

• Attrition rates for the principal nuclear workforce are assumed to be in a band from 2% to 8%. 

Aggregation of data from different sites implies a high degree of mobility. While 2% has been 

considered reasonable for single sites, a range up to 8% acknowledges that limits to mobility 

between sites are likely to further restrict overall retention. A value of 4% value has been used as 

typical in the analysis.   Future work will look at geographical and role variations.  

• The rationalisation of several hundred jobs spread across nuclear employers into a range of job 

families will exaggerate the degree to which demand may be met by the existing workforce, since 

some occupations assumed to be interchangeable will in reality turn out not to be. 

The main body of the report is structured as follows: 

• Key Findings 

• An overall demand picture for the industry to 2034 

• Data for the long term  Nuclear activities of Operations, Decommissioning, Engineering 

Construction and Defence 

• A discussion of the challenges of the skills supply side 

• Sectoral analysis from individual skills bodies (Cogent, ECITB, CITB, Semta) and the Ministry of 

Defence    

The report begins by describing the overall picture of the industry in terms of demand from the constituent 

subsectors of Defence, Decommissioning, Operations and Operations support, the associated supply chains 

and expectations for new build. 

From this, a number of important points can be drawn with regard to the timing and rate of onsite and 

offsite workforce expansion. In subsequent sections, the labour market data that underpins the broad 

picture is presented in more detail, highlighting lessons that apply regionally and with regard to specific 

occupations.  

 

 

                                                           
4
 NSQEP - (Nuclear) Suitably Qualified and Experienced Person 
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2. LMI Recommendations for future issues  

In enhancing the value of Nuclear LMI it is proposed to develop the NWM by: 

 

New recommendations 

• Include a degree of sensitivity analysis, and a more subjective analysis of 

supply versus demand 

• Updated timeline for new build, decommissioning and MoD activities 

• Revisit the naming and definition of resource codes to improve clarity and links 

to training provision 

 

Continuing recommendations 

• Continue to test and develop the model  for the Supply chain workforce  

• Work with developers and vendors to improve the accuracy of reactor types 

for new build 

 



 

   5 
  

3. Key Findings 

• A peak in the overall workforce demand (including construction) remains at 2021, based on the 

existing new build schedule 

 

• The total workforce demand is expected to grow from 77,880 in 2015 to 111,280 in 2021. A 

number of changes have contributed to this net increase, including improvements to the supply 

chain calculation and the Engineering Construction count, some additional level 1 staff not 

previously counted, and other contributions covering R&D and regulation. 

 

• Over the six years to 2021 new data predicts that the demand for the existing estate will actually 

increase by 4.2% followed by a decrease of 26% to 2030. The Civil New Build workforce, 

estimated to be around 4.5% of the total in 2015, will rise to form 30% of the total in 2021 

 

• From 2015 to 2021 the forecast average required annual inflow, including replacement and 

expansion demand, is 9,000 FTEs per annum (not all necessarily long term appointments). As 

expected, particularly high rates are predicted for Engineering and Trades.  

 

Resource Type Technical Professional  Total 

Business 410 400 810 

Engineering 2660 1460 4120 

Operations 280 410 690 

Project Management 240 660 900 

Science Technical & SHE 210 330 540 

Trades 1770 170 1940 

Total 5570 3430 9000 

• Workers with High Level STEM Skills (those ‘having chartered status, or having the potential to 

be chartered, in science and engineering disciplines) are forecast to be required at a rate of 

2,200 FTEs per year 

  

• At peak demand on the Civils Construction, over 4,000 workers will be required on each nuclear 

new build site 

 

• For some occupations in the South West and East of England peak Civils Construction demand 

could be as much as 20% of available Civils Construction resource; and in Wales over 50%  

 

• The manufacturing workforce is expected to rise from around 4,000 in 2014 to 8,500 at the peak 

of onsite activity in 2025 

 

• Occupations noted with potential demand/supply pinch points are: 

Mechanical Engineering, Electrical Engineering, Construction and Decommissioning Trades, Control 

and Instrumentation, Project and Programme Management, Steel fixers, Concretors,  

Civil Engineering Operatives and Scaffolders 

• Other resource vulnerabilities, where monitoring is required, exist in: 

Safety Case Specialists, Commissioning Engineers, Heavy Electrical Engineers, Chartered Status 

Administrators in Purchasing and Supply 
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4. Overall Nuclear Workforce demand 2015 to 2035 

Figures 1 to 3 show the total nuclear workforce demand over the next two decades, underpinned by 

detailed industry forecasts, by Region, Resource Type and Operational Mode respectively.  

 

 
Figure 1:  UK total workforce, including defence and calculated supply chain, segmented by region 

 
Figure 2:  UK total workforce, including defence and calculated supply chain, segmented by Resource Type. Resource Codes 

included within the Resource Types are listed in the Technical Annex
3  

 

  

Figure 3:  UK total workforce, including defence and calculated supply chain, segmented by operational mode (detailed below).   
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The overall demand remains, predictably, one of a slowly decreasing demand from decommissioning and 

current generation on to which a peak of new build is superimposed. Key elements of each of the layers of 

figure 3 are discussed below. 

Nuclear New Build 

The workforce demand for Civil Nuclear New build is constructed by superimposing five site models on a 

timeline proposed by the Nuclear Industry Association which for the purposes of modelling assumes first 

concrete at the following points. In the absence of any authoritative basis for re-profiling, the dates remain 

those used in the 2014 report. 

 

Hinkley Point C Q3 2017 

Wylfa Newydd Q3 2019 

Moorside Q3 2020 

Sizewell C Q3 2021 

Oldbury Q3 2023 

 

Table 1 NIA Assumed timeline for Civil New Build – dates for first concrete 

Each site model includes the Civil Construction, Engineering Construction and Operations demand levels. 

The total workforce demand associated with manufacturing for nuclear new build has been calculated by 

the NIA. As details of the technology dependent workforce demands are still emerging, some 

approximations have been applied.  For the Engineering Construction workforce a generic workforce profile 

has been used based on the published EDF Energy Development Consent Order workforce envelope. For 

the Operations contingent, a profile of the proposed workforce for Hinkley Point C has been used 

throughout. 

New Build Manufacturing 

The manufacturing requirement associated with the new build programme is that forecast by the Nuclear 

Industry Association. The person-year totals for the 16 GWe programme are 35,000 person-years 

Mechanical and 950 person-years for Electronics, Control and Instrumentation. Only manufacture taking 

place in the UK is included, and not for example the nuclear island and main turbine.   

New Build Civils 

Demand for Civil Construction workers for new build has been based on original data from EDF Energy, also 

modified to reflect the expected build times for AP1000 and ABWR technologies. 

Supply Chain (non-ECI) 

The supply chain, other than Engineering Construction, has been estimated from an econometric model 

developed from Sellafield operations. Details of the approach can be found in the Technical Annex
3
. In the 

last report a simple multiplier was applied to the workforce total. Here the supply chain is applied only to 

relevant resource codes, and retirement and attrition factors are applied to give a first order estimate of 

the supply chain replacement demand. By generating these data in the same format as the operators’ data 

a more unified picture is produced.  

Operations Support (SLC) 

Operations support separates out some activities previously grouped with decommissioning. For example 

Sellafield, Risley, ONR and LLWR. The division is not always sharp, but is a more realistic distinction. 
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Operations Support (Research and Development) 

The technical workforce of the National Nuclear Laboratories. This was not previously incorporated and 

represents and small but critical workforce for the support of existing operations as well as the 

development and support of future technologies, and the provision of expert advice nationally and 

internationally. 

Operations Support (Engineering Construction) 

The Engineering Construction Industry workforce supports on-going decommissioning of the AGR fleet, 

support for existing power generation, and will have a critical role in the construction of new power plant.  

Existing Manufacturing  

Manufacturing for the nuclear industry is a dispersed activity with little LMI to describe it.   A survey carried 

out by Semta/NSA Nuclear Manufacturing showed that, of those with current contracts, 50% had fewer 

than 50 employees, and 95% had fewer than 250. An estimate has been made for the level of existing 

manufacture of 4,000 which is subject to further refinement.  

Existing Power Generation 

Data from existing power generation was supplied by Magnox/Cavendish for Wylfa in July 2015. EDF 

reviewed its data in September 2015. Typical lifetime extensions of seven years have been assumed for the 

EDF sites, with a decommissioning profile based on NDA sites.   

Decommissioning 

Data was collected by ECITB from in-scope decommissioning sites, with future demand extrapolated 

through company information, and commissioned research. Demand levels forecast in this report show a 

slight increase over those reported in 2014, although the substantive conclusions remain unchanged. As 

AGR operating stations come off-line, the reducing operations workforce is partly balanced by an increasing 

decommissioning workforce, populated in many instances by the same staff.  

Defence Supply Chain 

Many SME companies support both the civil and defence sectors. However, generally SMEs will have 

dedicated teams/resource for Defence as the work is specialist and for some of it security clearance is 

required. As a consequence little overlap is expected. As for the civil sector, the supply chain multiplier is 

similar to the 2014 assessment, but is now focused on supply chain relevant resource codes and takes some 

account of retirement and attrition.   

Defence 

Defence includes the Ministry of Defence and its industrial partners (AWE, Rolls-Royce, Babcock & BAE 

Systems). Data has been collected against the same 52 resource codes as the Civil Site Licence Companies 

for on-going operations and submarine construction and planned work for the successor programme. Some 

approximations have been made where the mapping between defence and civil codes is not exact. Data is 

now included from the Defence Infrastructure Organisation (DIO) and the Defence Nuclear Safety Regulator 

(DNSR).  One particular point of note is that recruitment for Defence is further limited by the restriction of 

recruitment to UK nationals.  

UK Forecast Recruitment Requirement 

The updated information from site licence companies, defence and ECITB for the existing estate has altered 

some of the expectations with regard to forecasts in 2014, however with the new build time line 

unchanged the overall shape and rates of increase are not greatly changed. An increase in the total 

workforce in 2015 arises from a number of sources including, improvements to the supply chain calculation 
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and the Engineering Construction count, some additional level 1 staff not previously counted, and other 

contributions covering R&D and regulation. 

 

In 2015 the total demand is 77,900 FTEs, which is expected to rise as civil nuclear new build gathers pace to 

an overall peak in 2021 of 111,300, an expansion demand of 5600 per year (increased from 4000 in 2014). 

The change arises from improved engineering construction data, described in section 6.  Workers 

associated with nuclear new build currently form around 4.5% of the total, increasing to 30% over the next 

6 years. The total covers a range of skill levels and degrees of nuclearisation, with many being construction 

workers not associated with long term employment in the nuclear industry.  

 

Figures  4 and 5, below, show the UK aggregated workforce – including the supply chain - (solid lines) by 

level and with the projected decline in the existing workforce (dotted line and band). The forecast required 

recruitment is that needed to bridge the gap between the solid demand line and the dotted internal supply. 

 

 

Figure 4:  UK aggregated demand at Level 2 and 3 (Technical), with projections for the current workforces, based on a range of 

attrition values from 2% (top band edge) to 8% (bottom band edge), and 4% marked by dotted lines 

The latter is derived from the existing workforce after retirement and addition attrition is accounted for. An 

attrition rate of 4% is used for the dotted line, with the band representing a range from 2% - top band edge 

– to 8% - bottom band edge.  In each year the gap is that which remains after the gaps in previous years 

have been met
5
. 

                                                           
5
 For more detail see the Technical Annex

3
: ‘Formulae for Implied Recruitment’  
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Figure 5:  UK aggregated demand at Level 4/5+ (Professional), with projections for the current workforces based on a range of 

attrition values from 2% (top band edge) to 8% (bottom band edge), and 4% marked by dotted lines 

 

Figure 6 and figure 7 plot the cumulative required recruitment against time, which is a convenient form 

from which to calculate the mean annual required recruitment rate (the slope of the dotted line or band 

edges).  Note that in figure 4 and figure 5 the upper band edge is 2% and the lower 8%, whereas in figures 6 

and 7 it reverses; the upper band edge is 8%, the lower 2%.  

 

 

Figure 6:  Forecast of cumulative required recruitment for Levels 2 and 3 including both expansion and replacement demand, 

based on a range of attrition values from 2% (bottom band edge) to 8% (top band edge), and 4% marked by dotted lines 
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Figure 7: Forecast of required recruitment for Levels 4/5+ including both expansion and replacement demand, based on a range 

of attrition values from 2% (bottom band edge) to 8% (top band edge), and 4% marked by dotted lines 

Demand reaches a peak for levels 2 and 4/5+ in 2021, and so once recruitment has met this demand no 

further recruitment is required (to a first approximation) and the curves of figure 6 and figure 7 reach a 

plateau. For level 3 (figure 6), although the maximum is also in 2021, demand falls less quickly than the 

internal supply, and recruitment continues be required to 2024, albeit at a slower rate.  

 

By calculating the cumulative recruitment lines and slopes for each Resource Type, the average annual 

recruitment rate is determined in Table 2. 

 

Resource Type 

Technical 

(L2+L3) 

per year 

Professional 

(L4/5+)  

per year Total 

Business 410 400 810 

Engineering 2660 1460 4120 

Operations 280 410 690 

Project Management 240 660 900 

Science Technical & SHE 210 330 540 

Trades 1770 170 1940 

Total 5570 3430 9000 

 
Table 2 Forecast annual recruitment requirement per year to 2021 for each resource type – including both expansion and 

replacement demand. 

Further subdividing the Resource Types into High Level Resource Codes in figure 8 shows the annual 

recruitment requirement to 2021 across the industry at a more detailed level
6
.   

                                                           
6
 For the hierarchy of Resource Codes and Types, see ‘Resource Codes and Roles’ in the Technical Annex

3
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Figure 8: Average Annual Required Recruitment between 2015 and 2021 (where at least one role level is above 50 FTE/year).  

For clarity, only those areas where one or more levels have a required recruitment level above 50 FTEs per 

year are shown. Notable pinch points can be identified in Mechanical Engineering, Construction and 

Decommissioning Trades, Project Management, Electrical Engineering and Control and Instrumentation.   

 

It is important to keep in mind that in addition to pinch points that exist by virtue of the scale of 

recruitment required, there are also critical areas of low volume, niche skills within, for example, Research 

and Development. High level STEM skills more generally are a matter of particular attention because of the 

long education, training and experience lead times. Other sectors also provide a competitive attraction that 

needs to be factored into workforce planning. 

High Level Skills 

The nuclear industry requires not only a range of disciplines, but also of skill levels and accumulated 

experience. Work is now underway, in collaboration with the Nuclear Innovation and Research Office
7
, to 

assess the impact of expected demand on High Level STEM Skill demand particularly with regard to  Subject 

Matter Experts, where the time to accumulate sufficient levels of experience can be in excess of 10 years.  

Subject Matter Experts have knowledge and experience which is nuclear specific, and often fundamentally 

important to the future of the sector. These experts and technology leaders ensure safety and performance 

are underpinned by the highest quality science and engineering available.   

 

High Level Skills are usefully defined as ‘having chartered status or having the potential to be chartered’. 

For the purpose of initial analysis with the existing data, a simple definition of level 4/5+ within science and 

engineering disciplines
8
 is used, where programmes of research and innovation are a necessary part of the 

supply pipeline.  

 

                                                           
7
 The Nuclear Innovation and Research Office supports the Nuclear Innovation and Research Advisory Board in 

providing advice to Government and Agencies on issues related to nuclear research and innovation in the UK. 

http://www.nirab.org.uk/about-us/about-nirab/ 

 
8
 The complete list of resource codes used in present calculations are listed in the Technical Annex

3
: ‘Resource Codes 

and Role Levels’  
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Figure 9:  High Level Skill demand – Level 4/5+ in Science and Engineering Resource Codes
8
 

Figure 9 shows the form typical of the currently assumed timeline for existing estate support, defence, 

estimated supply chain and the development of 16 GWe of new generating capacity. Recruitment for these 

high level skills would be required at the rate of 2,200 FTEs per year to 2021 to meet programme demand. 

For the Civil sector, and excluding the supply chain, this would still amount to 1,570 FTEs per year. 

 

The data do not include scenarios outlined in the Carbon Plan
9
 and subsequent R&D Roadmap

10
 which may 

include the development and deployment of Small Modular Reactors or Generation IV reactors in the UK, 

for which there would be an additional resource demand within the next 2 decades.  

5. Skills Supply  

The skills supply line is an important but complex element of skills management in the nuclear and other 

industries. Following the 2014 report, the NESA LMI group undertook to begin to develop a methodology 

for analysing the supply side/demand side balance.  This section discusses the main issues involved in 

assessing supply side capacity, particularly the range of parameters involved. At this time, there is 

insufficient data to provide a comprehensive picture, so the following figures should be regarded as 

illustrative only.  Nevertheless, it is hoped that this at least provides a clearer definition of the challenge 

and the industry information required to meet it. 

 

In the first instance, the industry skills gap is reflected in the level of recruitment required to match the 

forecast demand, described in the recruitment rates of the preceding sections. Ultimately however, the 

extent to which interventions are required depends on the skills supply capacity. A number of 

characteristics specific to the supply side make it difficult to quantify in the same form as the demand side; 

variable sources of skilled workers both in the UK and from abroad, the recruitment policies of operators, 

vendors and developers, and differences between the time to competence from one work area to another. 

 

                                                           
9
 The Carbon Plan; Delivering our low carbon future, DECC, December 2011 

10
 R&D Roadmap 
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In its most general sense, of the delivery of skills and of skilled employees to the sector, consists of three 

parts: 

• The existing workforce within companies in the scope of this report, and its continued upskilling 

and reskilling  

• New employees starting their careers upon leaving full time education or training (at school, 

Further Education or Higher Education level) 

• Sector-switching employees who have experience and existing skills from their background in 

strongly related occupations. Examples include engineering, construction, scientific and 

engineering construction skills. These employees have the general technical background required, 

but will need “nuclearisation” by training in specific technical skills and the behaviours required to 

work in the nuclear sector.  

 

In volume terms, the science and engineering requirement for the UK nuclear industry is small compared to 

the national pool of graduates and experienced workers. The central challenge is the nuclearisation of new 

entrants, the upskilling and transitioning current staff, mobility, planning the “experience pipeline” from 

which new entrants are developed for complex nuclear specific tasks, and the timely resourcing of critical 

niche roles.  

 

Figure 10 and figure 11 compare the skills supply flows in two cases, control and instrumentation and 

project management, set to meet demand in 2021. These have been selected as examples, based on pinch 

points in the previous year’s report. In each diagram skills flow in from the left to meet the demand side on 

the right. It is important to recognise that wide variations are possible in the balance of different supply 

routes even within the two resource codes considered.  

 

Note that the percentages used on the left hand side (inflows) are based on current patterns in the 

industry. For the Defence side these are averages across the Submarine Enterprise Programme, and for 

both Defence and Engineering Construction they show only an informed view of expected levels. At this 

stage, they do not represent recommendations as to the suitable proportions to meet future recruitment 

needs. 

 

Further work on understanding the factors that affect the balance of supply routes should allow at least a 

course measure of the areas in which attractiveness of the industry needs to increase, and where long lead 

times to competence require forward planning. It is recommended that further work is done to model the 

available data on the potential supply of suitably skilled people into the nuclear sector, to create a fuller 

picture than has been possible here. 
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Figure 10: Schematic of skills supply pathways for Control and Instrumentation. The internal supply fraction (66%) is calculated from the current workforce and expected retirement and attrition 2015 to 

2021. Other fractions are estimates based on recent experience for illustration. They do not constitute recruitment recommendations. The sum of graduates, completed apprenticeships and industry movers 

is required to fill the gap between internal supply and demand in 2021. The time to competence will be different in each case.  
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Figure 11: Schematic of skills supply pathways for Control and Instrumentation. The internal supply fraction (48%) is calculated from the current workforce and expected retirement and attrition 2015 to 

2021. Other fractions are estimates based on recent experience for illustration. They do not constitute recruitment recommendations. The sum of graduates, completed apprenticeships and industry movers 

is required to fill the gap between internal supply and demand in 2021. The time to competence will be different in each case.
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6. Sectoral Analysis from Individual Skills Bodies 

 

Cogent – for the Operations, Decommissioning, Fuel Processing and Defence Workforce  

Operations (including generation), decommissioning and fuel processing directly employs around 18,000 

workers at some 30 sites across the UK. National Nuclear Laboratories (NNL) and the Office for Nuclear 

Regulation (ONR) together account for around 1000. 

 

Decommissioning forms the majority share of current activity, and while it is set to decline over the next 

two decades (figure 12 and figure 13) it will continue to require large investment in nuclear skills. Demand 

to 2023 is now expected to remain close to current levels. Even where there is a decline, the faster 

decrease in internal supply of staff means that there is a significant replacement demand. 

 

 

 

Figure 12 Current Operations, Decommissioning, Fuel Processing, NNL and ONR – Levels 2 and 3 (Technical) 
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Figure 13 Current Operations, Decommissioning, Fuel Processing, NNL and ONR - Levels 4/5+ (Professional) 

 

Predictably new build adds considerably to the work force demand over the next 10 to 12 years (figure 14 

and figure 15), although the long term trend beyond 2029 runs at a lower level than today, as 

decommissioning activity decreases and greater output is produced with fewer stations. 

Existing Estate Including Civil New Build 

 

 

Figure 14:  Civil demand with new build 
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Figure 15:  Professional roles civil demand with new build 

Defence  

The Defence demand, as described in 2014, remains comparatively constant over the next 10 to 12 years 

(figure 16 and figure 17), although some changes have been implemented to improve the Data. Workforce 

levels are now included from the Defence Infrastructure Organisation (DIO) and their Tier 1 partners, for 

work they are expected to undertake on behalf of the Submarine Enterprise. The Defence Nuclear Safety 

Regulator is now fully represented (although their numbers are small at 24 FTE), and Ministry of Defence 

NSQEP estimates for civilian and military resource have been improved with a small increase in numbers. 

The military resource is approximately 5000.  
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Figure 16 Forecast demand and projected available workforce for Defence (MoD, AWE, BAE Systems, Babcock and Rolls-Royce) 

equivalent to civilian levels 2 and 3 

 

Figure 17:  Forecast demand and projected available workforce for Defence (MoD, AWE, BAE Systems, Babcock and Rolls-Royce) 

equivilent to civilian levels 4/5+   

Recruitment processes differ across employers in the MoD submarine enterprise. MoD civilian recruitment 

is largely low level entry; Royal Navy recruitment almost exclusively so. Industry employers in the defence 

nuclear sector generally have a higher proportion of their workforce recruited, and lost, “mid-career” 

across the age spectrum.  
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ECITB – for the Engineering Construction Workforce 

Headlines 

The Engineering Construction Industry (ECI) nuclear workforce in the UK is set to increase rapidly from 

around 18,000 in 2015 to 26,000 by 2020; three years earlier than the 2013 report identified. This 

adjustment is due to a number of factors including improved reporting and data analysis. Furthermore 

additional factors have contributed to the overall demand profile changes, some of which include: 

• Decommissioning demand, whilst higher today than predicted in 2013, reduces significantly 

through to 2029, based on data received from the current fleet of decommissioning reactors and 

does not include demand from generating sites yet to cease generation. It is anticipated that with 

further analysis this trend will be reversed from 2019 onwards to the point when all AGRs are being 

decommissioned by c.2029 

• Through improved access to the UK’s generating fleet ECI demand data, assumptions have been 

removed and replaced with accurate information based on outage support and ongoing 

operational requirements. The net effect being a reduced generation and an increased Operations 

Support (>2,600) demand compared to that identified in 2013.  

 

 

Figure 18 2015 Demand by subsector across the ECI 

While this increase applies to all occupations, the greatest pressure remains for professional grades.  

Furthermore the report also notes potential for further offsite demand across the ECI which at present is 

not fully understood. 

This demand is of concern and should be noted as a risk to the UK nuclear programme. However there are 

a number of factors emerging which mitigate that risk: 

• The new build technologies are all sourced outside the UK so will in any case all require 

significant overseas design, planning and engineering support which will reduce the demand on 

the UK workforce, 

• The modular construction strategy for ABWR and AP1000 will reduce ECI demand pressure and 

transfer some risk to the fabrication supply chain, 
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• Oil prices continue to stall growth within the oil & gas sector which could potentially lead to an 

increase in cross-sector flow into nuclear.  As sectors contract and expand according to market 

forces resources may seek out permanence in other sectors – however volatility should not be 

underestimated and the same outflow could be observed should oil prices increase again. 

The corresponding rise in the technical workforce is linked to onsite demand and so is slower and peaks 

later. This allows more time to generate the required numbers and skills, and the Nuclear Energy Skills 

Alliance Delivery Plan contains the actions currently in place to address this. 

The Engineering Construction workforce 

The total UK engineering construction industry (ECI) within membership of the ECITB comprises a 

workforce of around 90,000 across a range of process sectors
11

. The wider UK engineering construction 

industry as a whole probably comprises up to twice that number. 

It is estimated that around 18,000 ECI personnel are currently working in the nuclear sector, roughly split 

50% Decommissioning Sites, 43% Operational support at reactor sites (maintenance, outage support and 

life extension) and 7% on New Build. Planning and design of new build plant is also an ECI activity, involving 

an estimated 1,300 personnel in the UK at present, although this number is increasing rapidly as new build 

projects develop. 

This LMI report has used a number of sources to develop future estimates of ECI nuclear workforce demand 

to 2030 across operating plant, decommissioning sites and planned new build.  Information has come from 

statutory levy returns, company information, and research commissioned by ECITB. The estimates in this 

analysis have been made using all available information but in some cases would benefit by further 

refinement with employers and key areas for further development are identified in the report. 

The overall ECI workforce can be split into three main components: 

1. support to operating NPP – maintenance, outage support, and life extension, 

2. decommissioning sites, 

3. new build. 

Each of these components will have onsite staff carrying out engineering construction activities as well as 

an associated offsite workforce providing services such as project management, project control, design and 

planning. The definition and identification of the offsite component can be elusive as offsite staff may cover 

a number of sites or projects. However experience of major ECI projects suggests that the offsite 

component is biased towards the start of a project, has a peak 2-5 years before the onsite peak, depending 

on project size, and the trend in the ECI is increasingly for the offsite component to be at least equal in size 

or larger than the onsite. An example of this is shown in figure 21, the ECI workforce demand profile for a 

generic new build single nuclear power plant (NPP) unit. Where an individual project is not identified, for 

example for ongoing support to operating NPP, it is assumed for this analysis that the offsite component is 

equal in size to the onsite.  

ECI workforce demand – operating NPP 

The workforce demand for operating NPP can be split into a steady maintenance component and a 

component for outage and life extension work. This workforce has a number of variabilities around outage 

cycles and annual maintenance cycles, as well as special projects which will demand additional ECI 

resources as the operator seeks to extend the lifetime of the existing fleet which the operator hopes will 

                                                           
11

 The engineering construction industry is worth around £16bn in the UK. It covers design, project management, construction, 

installation, testing, commissioning, maintenance and decommissioning of plant for oil & gas, power generation, nuclear, 

processing & manufacturing, and water and sewerage. 
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contribute significantly to curbing the 2018-2023 capacity crunch identified by OFGEM; supplying an 

additional 41 GWe over 18 years. 

Ultimately this demand scales with the number of operating plants, as well as age-related demands. The 

AGR fleet has end of life dates in the run up to 2035 and the latest information highlights the declining 

capacity between 2016 and 2025, not reaching current capacity again until 2030; with all but two of the 

current sites expected to be shut down by 2024, and only one remaining AGR station and one PWR station 

in 2029.  

 

Figure 19 The overall ECI workforce demand for the support for operating NPP 

Given the complexity of lifetime extension and the ongoing operations, the onsite and offsite demand at 

each of the eight AGR and one PWR sites varies significantly. The split between level 2 and level 3 Technical 

demand is almost identical with both cumulatively doubling that of the Professional demand based on data 

received from the operator. Further analysis to understand the full impact across on and offsite 

requirements will need further refinement as AGR end dates, life extension work requirements and new 

build demand become clearer. There is some evidence from contractors that they expect the offsite 

demand to increase markedly towards 2030 as age-related issues become more complex but this is not 

quantified and hence is not represented in the graphs below. 

ECI workforce demand – decommissioning sites 

The total ECI contractor decommissioning workforce demand across Dounreay, and all Magnox sites 

(except Oldbury and Wylfa) is around 6,500 today, reducing to c.1,000 in 2035. Other NDA sites out of 

scope to ECITB are also excluded.  

Further analysis is required to understand the full ECI demand as the current fleet of generating power 

stations transfer to defueling and decommissioning. However in the interest of assessing the full Magnox, 

DSRL and AGR decommissioning demand and in the absence of reliable data, the 2015 ECI workforce 

number of 653 (Professional and Technical) has been used. This has been adjusted with a 7% attrition and 

retirement rate currently being reported across Magnox and DSRL to estimate the full ECI Demand, 

including the current fleet of operating AGRs. As the Operators’ decommissioning strategy becomes clearer 

these assumptions can be replaced with accurate data.  

0

200

400

600

800

1000

1200

1400

1600

1800

W
o

rk
fo

rc
e

Years

UK: Onsite and Offsite Engineering Construction - Generation 

Technical Demand Professional Demand



 

24 of 52   

 

Figure 20 The overall ECI workforce demand for this decommissioning requirement together with an estimate including the AGR 

fleet 

There is evidence from ECI contractors that they believe offsite decommissioning demand will increase as 

projects become more complex. However, contractor information through statutory return does not show 

project-based demand and this analysis would benefit from the incorporation, where available, of project-

based workforce forecasts developed in collaboration with the SLCs and contractors. 

ECI workforce demand – new build  

 

Figure 21 Generic new build ECI workforce profile – onsite and offsite 

To generate an ECI demand across all new build projects, the generic profile was mapped onto the NIA 

16GWe new build timeline table 1. For this report the 16GWe scenario is assumed to be the only new build 

and no account is taken of design activity for any follow-on NPP development to support the Nuclear 

Industrial Strategy’s proposed 40GWe long-term goal.  

In the interests of developing a view of future resource demand across all reactor technologies the 

assumptions in the following paragraph have been made to give an improved basis of estimate upon which 

to assess demand across the new build programme.  

Further research is required to substantiate this modelling based on accurate data from each consortium 

but given the: 

• Offsite demand is reduced by 10% on second builds using the same technology (Sizewell C & 

Oldbury) to reflect the reduced design requirements gained through economies of scale, 
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• Offsite and onsite demand for both ABWR builds is reduced by 10% due to the modular nature of 

the build. The ratio of onsite to offsite demand has a significant impact on the overall demand 

profile; this ratio will need to be reviewed as the construction and fabrication programmes for 

ABWR and AP1000 become clearer, 

• The demand for professional occupations rises faster and earlier than technical grades.  

This results in a combined on and offsite ECI new build demand curve as shown in figure 22 compared to 

that of the generic model using a single technology and construction methodology.   

 

Figure 22 Onsite and offsite ECI new Build demand (adjusted)  

Total ECI workforce demand 

Summing the operating NPP, decommissioning and new build demand curves provides a total ECI demand 

curve, figure 23. 

 

Figure 23 Total ECI nuclear workforce demand 
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The current ECI nuclear workforce is around 18,000 across both Professional and Technical roles. This is set 

to increase by 44%to c.26,000 by 2020, due to a combination of factors including new build, EC operations, 

decommissioning and generation. Demand for professional staff rises fastest between 2014 and 2019.  This 

is discussed further below. 

ECI workforce – required workforce for nuclear  

For the purposes of this report the supply of the ECI nuclear workforce is derived from two components, 

internal supply and new entrants. 

The ECI nuclear workforce in terms of technical and professional levels is shown in figure 26 and figure 27.  

As the internal supply diminishes over time the gap between it and the demand curve increases up until 

2020 then slowly closes again beyond 2021 - technical level 2 being the greatest with level 3 tracking 

attrition rates closely through to 2030.    

 

 

Figure 24 Technical demand - upper edge of band = 2% attrition; lower edge = 8%; dotted lines = 4%) 

Professional demand is no less challenging, figure 25. Again internal supply diminishes over time the gap 

between it and the demand curve increases and peaks, in this case slightly earlier at 2020 then slowly 

closes again beyond 2021 
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Figure 25 Professional Demand - upper edge of band = 2% attrition; lower edge = 8%; dotted lines = 4%): 

Figure 26 and Figure 27 show the annual recruitment requirement (vertical bars, left hand scale) for 

technical staff over the whole ECI nuclear sector for an assumed attrition rate of 4%, and also the 

cumulative recruitment requirement (dotted lines, right hand scale). 

Closing the technical level 2 and 3 gaps will require new entrants e.g. apprentices and transfer of skilled 

staff from other sectors including from the wider EU. This number is estimated to be averaged at c. 239 for 

level 2 and 83 for level 3 p.a. over the period up to and including 2035 – the majority of which occurs over 

the next 6 years, figure 26. 

 

Figure 26 Idealised Tech L2&3 recruitment profile (bars) and cumulative recruitment (dotted lines) – assuming retirement plus 

4% attrition 
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Professional staff recruitment will require addressing through new entrants e.g. graduates and transfer of 

skilled staff from other sectors including from the EU and beyond. This number is indeed  challenging at c. 

743 p.a. over the period up to and including 2035 – the majority of which again occurring over the next 6 

years, figure 27. 

 

Figure 27 Idealised Professional recruitment profile (bars) and cumulative recruitment (dotted lines) – Assuming Retirement plus 

4% attrition 

To illustrate how the assumed attrition rate affects the required recruitment, figure 28 and figure 29 and   

shows the cumulative recruitment requirement for a band of attrition rate between 2% and 8% across both 

the Technical and Professional levels. 

 

 

Figure 28 Forecast cumulative ECI recruitment. Bands show attrition from 2% to 8%. Dotted line at 4% 
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Figure 29 Forecast cumulative ECI recruitment. Bands show attrition from 2% to 8%. Dotted line at 4% 

Across the ECI the 2015 data implies that: 

1. Some 11,000-17,000 professional staff need to be recruited to 2020 implying a rate of around 

1,800-3,000 p.a., 

2. Some 3,800-5,700 Level 3 Technical staff need to be recruited to 2020, implying a rate of around 

760-1,100 p.a., 

3. Some 1,100-1,700 Level 2 Technical staff at need to be recruited to 2022 implying a rate of around 

150-242 p.a., 

4. In all 3 cases, the rate required to around 2019 is steeper and so the annual recruitment 

requirement is higher, particularly in the professional occupations. 

There is evidence that the ECI industry is already adapting to meet this requirement. The ECIA Business 

Trends Survey 2015 Q1 shows that total numbers employed in the ECI (overall, not only nuclear) are 

showing a 22% increases from 2014 Q4 (figure 30) and some of this is from overseas (figure 31); notably the 

annual trend for 2014 saw the third highest position for the last five years for employment of non UK 

workers.  

 
Figure 30 Changes in Total ECI employment, including businesses engaged in non-nuclear activities (Source - ECIA Business 

Trends Survey Q1 2015) 
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Figure 31 Changes in ECI employment for Non-UK workers (Source - ECIA Business Trends Survey Q1 2015)
* 

*This report is based on a survey of ECIA member companies’ views at the mid-point of each quarter.  Supporting data is not requested and it 

should be born in mind that this report is based on the reported perceptions of key managers closely involved in matters relating to the ‘state of 

trade’ in the Engineering Construction Industry. 

Next steps 

This analysis could be refined by obtaining clarity in a number of areas, in particular: 

• Accurate ECI workforce profiles for confirmed new build sites for all reactor types – utilising 

amalgamated data to minimise commercial sensitivity, 

• Clear indication of ECI demand across the AGR and PWR fleet to include forecast of how that 

support will change through transition to decommissioning, 

• Clearer identification of project based decommissioning workforce demand, 

• Examination of potential overlap between NDA- and contractor-supplied decommissioning ECI 

workforce data. 

There is a need in some areas to develop more detailed intelligence. These include: 

• Further develop regional analyses – building on activities in Cumbria with the “Centre of 

Nuclear Excellence” group of employers and training providers. 

• Occupational analyses – additional granularity is required (e.g. Non Destructive Testing) 

through common role coding and development of an equivalence matrix 

• Whilst some of the supply side has been analysed further quantification using robust data 

analysis should be developed 
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CITB – for the Civils Construction Workforce 

Headlines 

• At peak demand on the civils construction alone, over 4,000 workers will be required on each 

nuclear new build site. 

• The main occupations involved will be formworkers, steel fixers, concretors, civil engineering 

operatives, scaffolders and plant operatives. 

• NNB demand would account for less than 0.5% of the overall UK construction workforce. 

• However at regional level, based on where sites will be located, there is a more noticeable impact 

upon overall labour demand which rises to up to 3.5% of the construction workforce in Wales and 

around 1.3% - 1.7% of the workforce in each English Region. 

• Looking at particular occupations, possible demand/supply pinch points can be identified for: 

� Steel fixers 

� Concretors 

� Civil engineering operatives 

� Scaffolders 

• The scale of the potential pinch point will be influenced by the number of workers in the region.  

For areas such as the South West, North East and East of England peak demand for particular 

occupations could be as much as 20% of available employment.  For Wales, which has lower levels 

of employment the potential pinch points could be over 50% for some occupations.  This highlights 

the need for clear LMI if skills interventions are to be made to ensure that there are the right skills 

available at the right time. 

• In addition, workers will also have to develop specific skills for working on nuclear new build sites, 

in particular the behavioural, safety and quality requirements that will be required. 

• CITB will continue to work closely with Nuclear Energy Skills Alliance partners, client organisations 

and main construction contractors to identify potential skills issues relating to nuclear new build 

and how these could be overcome. 

Although the proposed start dates for the building of the next generation of nuclear reactors still remains 

to be confirmed, the scale of the plans will present the UK construction industry with a significant work 

opportunity, providing it has a suitably skilled workforce to carry out the work. 

 

Models on future labour demand for the nuclear new build (NNB) programme developed and refined in 

earlier reports can still be used as the basis for assumptions on the labour required for the different reactor 

designs and the skills that will be required for the construction phases of the nuclear new build programme.  

However the supply of labour will be influenced by factors such as other work set to take place as the 

underpinning skills required of the construction and civil engineering workforce can be applied to other 

types of construction work, particularly other large scale infrastructure projects.     

 

There is also the extent to which construction workers are prepared to travel, with research on the mobility 

of construction workers and working patterns
12 

within the sector showing that: 

Four out of five workers have worked in their current regions for all or most of their time. 

The average travel to work distance is around 22 miles, however around a half of workers have worked 

more than 50 miles away from their current home, 

And over half of all workers have spent significant time working on more than one type of project. 

 

                                                           
12

 CITB (2015), Workforce Mobility and Skills in the UK Construction Sector 
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This indicates that the UK construction workforce is flexible and adaptable to the type of work that will be 

taking place and has a skill base that can be applied across a range of projects.  However, there may be 

limited levels of inter-regional mobility. 

 

These factors indicate that the nuclear new build programme needs to be considered as part of the overall 

work that is set to occur across the UK’s built environment in order to understand the implications around 

the supply of labour. 

 

As the construction sector is now beginning to show sustained recovery, this report re-casts the demand 

side forecasts developed in 2012 and 2014, which showed peak civils demand of over 4,000 workers for 

each site, against the up-dated forecast for construction output and employment
13

.  This allows us to look 

at the potential impact the NNB programme could have when set against the wider demand projections for 

the UK and regional construction workforce forecasts to identify possible pinch-points for demand/supply 

issues based on the main occupations that will be involved. 

 

In the context of the construction sector, the supply side is taken as the number of workers forecast to be 

available for defined occupational groups, i.e. the available labour pool.  There is an assumption that the 

core skills of workers will allow them to move between different sectors, however for nuclear new build it 

has been identified that competencies and behaviours will require development, which may restrict the 

available supply side pool. 

 

  

                                                           
13

 CITB (2015) Construction Skills Network Reports 



 

33 of 52   

The UK perspective 

Having experienced significant drops in work levels, construction output in 2012 was 14% lower than the 

pre-recession peak in 2007, output began to recover in 2013 and the current CSN forecast produced in 

2015 was for an average annual growth of 2.9% growth from 2015-2019
14

.  Output in the private housing 

and commercial sectors were seen as key drivers, however continued growth in the infrastructure sector 

was also identified as having a key role. 

 

As changes in industry employment usually lag changes in output it was no surprise to see employment 

levels not picking up and remaining subdued, with the sector in general having shed 400,000 workers since 

2008.  However employment growth is forecast for 2015 and the coming years with employment levels set 

to rise from around 2.58m in 2015 up to 2.72m by 2020. 

 

As highlighted in previous reports, when looking long term at UK construction employment across the NNB 

programme and comparing to a non-nuclear baseline for NNB, the overall effects on employment are 

difficult to pick out (ref Figure below).  This is due to the fact that construction of this nature tends to be 

more capital intensive and less labour intensive than work in other construction sectors, generating a lower 

level of employment per a fixed amount of output than for example new housing or housing repair and 

maintenance. 

 

It is also the case that all employment projections from major projects or programmes of work would 

struggle when compared to overall UK employment simply because of the scale of overall employment. 

 

 
Source: ONS, CSN, Experian 

 

Figure 32: UK Construction Employment projections 2015 - 2019 

                                                           
14

 CITB (2015) Construction Skills Network Blueprint for Construction 2015-2019 
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However, the main period of construction employment on NNB is expected to occur between 2022 and 

2025, with peak employment exceeding 11,000 around 2023/2024 when multiple projects are likely to be 

on site, although at different phases of build. 

The regional perspective 

Three English regions (East of England, North West and South West) and Wales are due to host new nuclear 

facilities in the current build programme. The East of England is due to host one project at Sizewell, the 

North West the same at Moorside, the South West two, at Hinkley Point and Oldbury, and Wales one at 

Wylfa. In the context of these much smaller regional/devolved nation construction markets, the 

employment impact of these projects will be much larger.   Although the remaining regions and nations will 

not benefit directly from the location of the NNB programme, we acknowledge that a proportion of the 

NNB workforce, particularly for specialist activities, may be sourced from outside the region of location.  

 

However as indicated earlier most construction workers tend to live and work within the same regions and 

the following charts illustrate the effect on employment for each of the three English regions and Wales. 

South West 

As the South West has two projects in the pipeline, its employment profile is a little different to that of the 

other areas.  Hinkley Point is expected to be the first project to start on site with the main construction 

period likely to be around 2020/2021, while Oldbury is not scheduled to being until later in the build 

programme, hence the second portion of work starting after 2023/2024.  Initial indications were for a short 

period of overlap between the projects (around 2023/2024), however this may change as future details on 

the build schedule emerge. 

 

 
Source: ONS, CSN, Experian 

 

 

Figure 33: Southwest Construction Employment projections 2015 - 2019 
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Not surprisingly on this basis, the region is projected to experience two peaks in NNB construction 

employment, both at around 4,000, in 2020/2021 and in 2026/2027.  Both are forecast to represent around 

1.7% of total South West construction employment in those years.  Overall the impact of NNB on South 

West construction employment is more marked than other areas, with the total build period lasting longer 

and the average annual contribution to the construction workforce also relatively high. 

Wales 

Wales has the smallest construction market of the four areas affected and consequently the smallest level 

of employment in construction. This means that the impact of NNB on construction employment is much 

stronger, and this will particularly be the case in a relatively sparsely populated area like north Wales.  The 

Wylfa project is likely to be the second of the NNB projects to start on site. 

 

It is perhaps worth noting that most of the skilled construction workforce in Wales is in the conurbations of 

South Wales, which are not realistic commuting locations for Anglesey. Therefore, the construction 

workforce will almost certainly be a relocated one, whether from South Wales, the rest of the UK or indeed 

elsewhere.  

 

 
Source: ONS, CSN, Experian 

 
Figure 34: Wales Construction Employment projections 2015 - 2019 

Construction employment on Wylfa is projected to peak in 2022 at around 4,500, which would represent 

over 3.5% of total Welsh construction employment at that time, proportionally a much higher level than in 

the three English regions. 

East of England 

The main civils work at Sizewell C would be starting after 2020 which puts the project towards the later end 

of the NNB programme, with a similar build time to Hinkley Point C.  This would result in peak employment 

occurring around 2024 with around 4,200 workers, which would be about 1.5% of total employment in the 

region.  The relative size of construction employment in the East of England means that the impact of the 
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project has less of an effect, although it does not lessen the requirement to have the number of workers 

the project will need. 

 

Source: ONS, CSN, Experian, NIA. 

 
Figure 35: East of England Construction Employment projections 2015 - 2019 

North West 

The North West’s NNB project at Moorside is also due to start the main civils work after 2020, which puts it 

in the middle of the NNB programme, and potentially competing with all other sites for available labour.  As 

work would be ramping up on Moorside, projects such as Hinkley Point and Wylfa should start to scale 

down, however there would be an overlap with Sizewell and Oldbury starting as it approaches peak build in 

2024.  At peak, Moorside is projected to equate to around 1.3% of total construction employment in the 

North West as the region has a generally high level of construction employment. 
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Source: ONS, CSN, Experian 

 
Figure 36: Northwest Construction Employment projections 2015 - 2019 

Potential occupational pinch points 

While the overall employment demand created by the NNB programme is small in relation to total UK 

construction employment, the above analysis has demonstrated a more marked affect at a regional level. It 

is also true that some occupations will be in greater demand than others, particularly in relation to the 

overall size of occupational categories and this will have implications for labour resources, skills, and 

training. At a UK level the NNB programme adds at most 5% to a specific occupational employment 

requirement in any one year when compared to the nuclear free scenario.  However, at a regional/national 

level there are more marked potential pinch points for particular occupational categories.  In some cases 

the regional requirements can be marked, although as covered before, this will be influenced by factors 

such as the existing levels of employment for the occupations as well as the relative size of the regional 

construction market. 

 

The construction specific occupational groups that have been identified as being in demand across the NNB 

programme are: 

• Wood trades and interior fit-out, in particular Formworkers 

• Building envelope specialists, in particular Steel fixers (Rebar) and Concretors 

• Scaffolders 

• Civil engineering operatives not elsewhere classified (nec*) 

• Construction managers 

• Labourers nec* 

When combined, these occupations account for over 70% of the construction workforce across the NNB 

programme.  Note: there would be a requirement for non-construction specific supporting workers, such as 

office staff, site security and the like, however these would be outside of the skills remit of CITB. 
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Another key occupation identified was Plant Operatives, due to the particular types of construction 

machinery that would be operating on each site for lengthy time periods. 

UK – Occupations 

The chart below illustrates the potential occupational pinch points by expressing the NNB demand for each 

of the main occupation as a percentage of the workforce that is forecast to be available.  We would 

normally expect a figure of between 1%-2% to be accounted for by normal flows in the labour market such 

as people moving between different industries, seasonal flows and the like. 

 

UK construction occupational pinch points, as a % of overall employment in each year. 

 
Source:  CSN, Experian 

 
Table 3 UK construction occupational pinch points 

 

 

When viewed at a UK level, the indication is that there may be some concern around scaffolding skills, 

which has peak figures of 5.4% between 2023/2023 and also civil engineering operatives which peaks at 

3.6% around the same time.  Overall though the total labour requirement across all occupations would 

appear to be within normal labour flows, however at a Regional/National level there is a more pronounced 

effect for particular occupations. 

South West 

Due to the construction of NNB at two locations in the South West, there is a double identification of pinch 

points when each is on site.  The initial pinch point relates to Hinkley Point C and the following point the 

construction at Oldbury. 

 

South West construction occupational pinch points, as a % of overall employment in each year. 

 
Source: CSN, Experian 

 
Table 4 Southwest construction occupational pinch points 

The details highlight that at a regional level while the overall numbers remain less than 2% of regional 

employment, occupations such as civil engineering operatives and scaffolders could be a concern with peak 

demand in excess of 10% for both over a number of years.  There would also be pressure on the availability 

of other occupations such as plant operatives and building envelope specialists. 

Occupation 2019 2020 2021 2022 2023 2024 2025 2026

Construction managers 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.1

Wood trades and interior fit-out 0.3 0.5 0.7 0.7 0.8 0.8 0.7 0.5

Building envelope specialists 0.6 1.1 1.4 1.5 1.6 1.6 1.4 1.1

Scaffolders 2.0 3.6 4.6 4.9 5.4 5.4 4.6 3.6

Plant operatives 0.3 0.6 0.8 0.9 1.0 0.9 0.8 0.6

Labourers 0.2 0.3 0.4 0.5 0.5 0.5 0.4 0.3

Civil  engineering operatives 1.3 2.4 3.1 3.3 3.6 3.6 3.1 2.4

All occupations 0.1 0.2 0.3 0.3 0.4 0.4 0.3 0.3

South West 2019 2020 2021 2022 2023 2024 2025 2026 2027

Construction managers 0.9 1.2 1.2 0.6 0.3 0.2 0.6 0.9 1.1

Wood trades and interior fit-out 2.0 2.6 2.6 1.2 0.7 0.5 1.3 2.0 2.3

Building envelope specialists 4.3 5.7 5.7 2.6 1.6 1.1 2.9 4.4 5.0

Scaffolders 11.7 17.0 17.1 7.9 4.8 3.3 8.7 13.1 15.0

Plant operatives 2.6 3.6 3.6 1.7 1.0 0.7 1.8 2.8 3.2

Labourers nec* 2.7 3.9 3.9 1.8 1.1 0.8 2.0 3.0 3.4

Civil  engineering operatives 10.4 14.8 14.8 6.8 4.1 2.9 7.5 11.4 13.0

All  Occupations 1.2 1.6 1.7 0.8 0.5 0.3 0.8 1.3 1.5
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Wales 

With Wales the overall level of construction industry employment is significantly lower than the other 

regions, which means higher percentage figures when demand is compared to employment.  As a rough 

guide the figures will have doubled, however this emphasises the impact that a large project can have in a 

particular location.  It should also be noted that the chosen site at Wylfa is in North Wales, while a 

significant portion of Welsh construction employment is located in the main urban areas of South Wales.  

This again will amplify the local effect the project will have and could mean additional pinch points over 

those that are identified below. 

 

Wales construction occupational pinch points, as a % of overall employment in each year. 

 
Source: CSN, Experian 

 

Table 5 Wales construction occupational pinch points 

Unlike other areas there the overall impact for NNB employment is noticeable at 3.5% in 2022, however for 

scaffolders in particular there could be a significant pinch point within Wales, along with concerns for civil 

engineering operatives and building envelope specialists.  For scaffolders demand could represent 

approaching  60% of potential supply, although it should also be borne in mind that the construction 

techniques used for the intended reactor design on Wylfa will have a bearing on this.  At the time of writing 

there was very little detailed information available, however CITB and NESA will look to develop this as the 

programme moves forward. 

East of England 

As with the other regions/nations, it is scaffolders and civil engineering operatives that are identified as 

having the most marked potential pinch points from 2023 through to 2027.  There is more of a concern 

around civil engineering operatives in the East of England when compared to the South West of England 

which will be due regional differences in the mix of construction work.  Historically, the East of England has 

tended to have a higher share of repair and maintenance work when compared to other regions, which 

gives a slightly different employment mix compared to new work sectors. 

 

East of England construction occupational pinch points, as a % of overall employment in each year. 

 
Source: CSN, Experian 

 
Table 6 East of England occupational pinch points 

Wales 2019 2020 2021 2022 2023 2024 2025 2026 2027

Construction managers 0.3 1.1 1.7 1.9 1.3 0.7 0.3 0.0 0.0

Wood trades and interior fit-out 0.8 3.2 4.8 5.5 3.7 2.1 0.9 0.0 0.0

Building envelope specialists 2.1 8.8 13.4 15.3 10.4 5.9 2.5 0.0 0.0

Scaffolders 8.9 49.0 48.5 57.2 40.0 23.4 10.2 0.0 0.0

Plant operatives 1.3 5.2 7.9 9.1 6.2 3.5 1.5 0.0 0.0

Labourers nec* 0.5 2.1 3.2 3.7 2.5 1.4 0.6 0.0 0.0

Civil  engineering operatives 3.0 13.1 17.5 20.6 14.4 8.4 3.7 0.0 0.0

All  Occupations 0.5 1.8 3.2 3.5 2.4 1.5 0.7 0.1 0.1

East of England 2019 2020 2021 2022 2023 2024 2025 2026 2027

Construction managers 0.0 0.0 0.1 0.2 0.6 0.8 0.7 0.4 0.2

Wood trades and interior fit-out 0.0 0.0 0.4 1.0 2.6 3.4 2.8 1.8 0.9

Building envelope specialists 0.0 0.0 0.7 1.9 5.1 6.7 5.6 3.6 1.7

Scaffolders 0.0 0.0 2.0 5.1 13.6 17.8 15.0 9.5 4.6

Plant operatives 0.0 0.0 0.5 1.3 3.5 4.5 3.8 2.4 1.2

Labourers nec* 0.0 0.0 0.2 0.6 1.5 2.0 1.7 1.1 0.5

Civil  engineering operatives 0.0 0.0 3.3 8.6 22.9 29.9 25.1 16.0 7.8

All  Occupations 0.0 0.0 0.2 0.4 1.2 1.5 1.3 0.8 0.4
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North West 

The North West follows a similar pattern to other areas with building envelope specialists, scaffolders and 

civil engineering operatives identified as having potential pinch points, although the main effect is likely to 

be felt from 2023 to 2025. 

 

North West construction occupational pinch points, as a % of overall employment in each year. 

 
Source: CSN, Experian 
 

Table 7 Northwest construction occupational pinch points 

However the tables do emphasise that while the national and regional views indicate a minor effect, 

demand for key occupations could create pinch points unless actions are put in place to mitigate them.  

Also, as touched on earlier, there are particular skills such as concretors and steel fixers that will be in high 

demand for NNB projects. 

Critical skills – concretors and steel fixers (rebar fixers) 

There are limitations when looking at details by groupings of Standard Occupational Classifications (SOC).  

SOCs do not always reflect job titles and there can be projects where certain skills are critical to specific 

projects.  In the case of the NNB programme, which involves the construction of very large reinforced 

concrete structures to rigorous specifications, the workforce analysis undertaken has indicated that 

concretors and steel fixers will have an important role in the construction of new nuclear facilities.  

 

Workforce projections for the NNB programme indicate that concretors are likely to make up 5% of total 

civils trade requirements and steel fixers some 15%. Unfortunately in official government statistics, no SOC 

codes exist for these two occupations and they are believed to be subsumed in the building envelope 

specialist occupational category used in the CSN. 

 

Analysis previously undertaken by CITB, using certification achievement details gained over the past five 

years indicates that concretors accounts for 2 per cent of building envelope specialists, and steel fixers 4.5 

per cent.  On this basis, there are estimated to be around 2,000 concretors and 4,600 rebar fixers working 

in UK construction in 2015. 

 

Demand forecasts indicate that these two occupations are much more important for NNB than for UK 

construction as a whole and the NNB programme could have a significant impact on the demand for 

concretors and steel fixers over the build period.  At peak demand NNB demand would represent 25% of 

current UK employment for each of these occupations. 

 

CITB is currently undertaking research into Specialist Skills within the sector and will be commencing 

additional research in 2015/2016 to better understand the breakdown and distribution of occupations 

below SOC level.  These pieces of work will be used to inform views on the existing levels of employment 

for both concretors and steel fixers. 

  

North West 2019 2020 2021 2022 2023 2024 2025 2026 2027

Construction managers 0.0 0.0 0.1 0.4 0.7 0.8 0.5 0.3 0.1

Wood trades and interior fit-out 0.0 0.1 0.3 1.3 2.1 2.4 1.6 0.9 0.4

Building envelope specialists 0.0 0.4 0.9 3.7 5.8 6.6 4.5 2.6 1.1

Scaffolders 0.0 0.8 2.0 8.2 12.7 14.6 10.0 5.7 2.3

Plant operatives 0.0 0.1 0.3 1.4 2.2 2.5 1.7 1.0 0.4

Labourers nec* 0.0 0.1 0.2 0.9 1.4 1.7 1.1 0.6 0.3

Civil  engineering operatives 0.0 1.1 2.7 11.3 17.4 20.1 13.7 7.8 3.2

All  Occupations 0.0 0.1 0.2 0.7 1.1 1.3 0.9 0.5 0.2
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Nuclear Manufacturing (NSA Nuclear Manufacturing/Semta) 

Headlines: 

• The supply chain involved in supplying manufactured components to the existing nuclear sector in the 

UK is compact and long-standing.  

• In addition to the supply of components to the existing fleet and the decommissioning programme, it is 

estimated that the building of the proposed new nuclear power plants in the UK could require up to 

8,500 full time equivalents in manufacturing by its potential peak in 2025. 

• However, because it will not be known for some time to which manufacturing supply chain companies 

the new build work packages will be awarded, it is very difficult for those companies to predict, with 

any accuracy, what workforce capacity will be required in the future. Hence, it is safe to assume 

currently that there is an element of double-counting in the future workforce numbers amongst 

competing companies.  

• During the last 12 months several nuclear manufacturing companies have experienced contraction in 

employee and sub-contractor numbers due, in particular, to a slowdown in the nuclear and oil and gas 

markets.  

• Around 15% of the manufacturing supply chain responded to a survey in 2014, and at that time the 

total workforce equated to c. 4,000 people involved in nuclear contracts.  

Definition of Scope 

The responsibility for nuclear manufacturing LMI is held by the National Skills Academy Nuclear 

Manufacturing. This is a collaboration project between Semta, NSA Nuclear and the Nuclear AMRC, 

supported by the Skills Funding Agency. 

Semta is engineering skills for the future. It serves the advanced manufacturing and engineering sectors.  In 

total these sectors comprise c. 128,000 companies with 1.66 million employees. The main supply chains 

covered by this footprint are aerospace and defence, automotive, marine, metals and electronics. 

The nuclear manufacturing element of the NWM covers all parts of the manufacturing workforce that 

contribute to the current and future UK nuclear programme, including components and equipment for 

existing plant operations, decommissioning and new build.  

 

In 2010 an initial estimate of manufacturing supply chain for the proposed UK Nuclear new build 

programme pointed to a requirement of around 1,000 additional individuals. This assumed a large amount 

of UK supply chain activity. Of these additional individuals, it was estimated that 200-400 will be required at 

graduate level and above, 300-400 at technical/craft level and 150-350 at lower levels
15

. 

A more recent review of the supply chain workforce by the Nuclear Industry Association (NIA) in 2014 

suggests that, for the NIA assumed new build work programme, the total number of workers involved in 

off-site mechanical manufacture combined with off-site control, electrical and instrumentation 

manufacture, will grow to a peak of c. 6,300 in2021 and to a further peak of 8,500 in 2025. 

The Nuclear AMRC (Advanced Manufacturing Research Centre) has produced a map of c. 700 businesses, 

which supply mechanical components of the type used in nuclear plants. It is estimated (by Nuclear AMRC) 

however, that of these 700 businesses only around 250 currently hold contracts with nuclear industry 

clients. 

In the fourth quarter of 2013, building on previous work by Semta, the National Skills Academy Nuclear 

Manufacturing undertook a survey of current nuclear manufacturers in order to generate data on the size 

                                                           
15

 Cogent Renaissance Nuclear Skills Series 2, Next Generation, Skills for Nuclear Build. Chapter 4, Page 22. 
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and profile of the nuclear manufacturing workforce and to investigate the potential demand for nuclear 

skills in future years. The data generated by this work is contained in Appendix 1. 

Circa 400 companies were contacted during the research period, of which 38 companies completed the 

survey to some degree, all of which were already supplying to the nuclear sector. This equates to 15% of 

the number of companies (250) assumed to have current nuclear contracts. 

The number of employees involved in nuclear supply chain work within the 38 companies equated to 

approximately 3520 full time employees and 517 agency supplied workers. This gives a total nuclear 

manufacturing workforce for the respondent companies of 4037. 

Of the 85% of businesses contacted by the researchers that didn’t respond to the survey, they currently 

had no, or very little, nuclear sector experience, and it was simply far too early and uncertain to commit 

time and resources to the programme. Most of the companies had the impression that the supply chains of 

the existing nuclear sites are relatively small and very mature, which is the case presently until the new 

build opportunities come to fruition. Many were aware, however, that the decommissioning market was 

growing and could provide new opportunities in the future.  

Supplying the nuclear industry brings challenges for manufacturers that differ from those in other high 

technology sectors. The nuclear safety culture underpins all of the activity within the industry, and 

understanding and adopting the principles are vital for supply chain companies. The sector demands 

rigorous quality, predictability and reliability standards and regards developing and demonstrating 

workforce competences and experience as a key step to achieving these. 

Nuclear Manufacturing Data 

The number of full-time employees and agency supplied workers involved in nuclear sector work of the 38 

companies that responded to the questionnaire amounted to 4037 people. 

Size of Workforce  

For the 38 businesses their nuclear workforce size breakdown was as follows, with both direct employees 

and agency staff contracted to support their nuclear manufacturing capability. 45% of companies employed 

50 to 249 employees in manufacturing for nuclear, and only 5% employed over 250.  

 

 
Figure 37 Companies by Workforce Size  

 

Primary Product  

Most of the companies gave information about their main primary product/service. These were: 
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• Weld overlay cladding  

• Radiation detectors 

• Sub-contract precision engineering and machining to print 

• Actuator motor covers 

• Aerospace engine components 

• Thermal protection  

• Designed, machined and fabricated components 

• Manufacturers of waste recycling equipment 

• Nuclear waste containers 

• Service and repair of industrial separation machinery 

• Electrical and mechanical subcontracting  

• Design and manufacture of bespoke products and services for nuclear and other high tech 

industries 

• Civil nuclear steam system components 

• Hydraulic design, manufacture and supply 

• Mechanical assembly and maintenance 

• Valves and valve actuators 

• Bespoke and standard centrifugal and axial fans 

• EPR 

• Design and manufacture of pressure vessels 

• Control room desks for safety critical environments 

• Sheet metal and fabrication 

• Heavy steel fabrications and large part precision machining  

• Bellows assemblies and expansion joints 

• Sub-contract fabrication, machining, mechanical assembly, refurbishment and turnkey projects 

• Service and repair of industrial separation machinery 

• Mechanical handling, glove box and containment equipment 

• Machining, pipefitting and general fabrication 

• Nuclear steam system components 

• Motors and pumps 

 

Companies already supplying to the Nuclear Sector 

Companies were asked if they were already part of the nuclear supply chain. The majority of companies 

(83%, 33 companies) indicated they were already supplying to the nuclear sector. 
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Figure 38 Companies already supplying to nuclear 

Current Staffing 

The top three occupations highlighted by respondents within their current (employed) workforce were: 

• Operations Support Worker (29%) 

• Production and Maintenance Technicians (15%) 

• Support Services Worker (12%) 

 

For the contracted workforce, the top three occupations are: 

• Operations Support Worker (49%) 

• Production and Maintenance Technicians (32%) 

• Support Services Scientist Engineer (5%) 

 

The composition of the employed workforce compared with the agency contract workforce is shown in the 

charts overleaf. 
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Figure 39 Population of Nuclear Manufacturing Occupations 

Employee Skill Profile 
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Of the overall workforce within the nuclear manufacturing companies that responded, 39% were deemed 

to be skilled workers. 29% technician/team leaders, 13% semi-skilled, 9% professional/middle managers, 

6% senior managers and 4% trainees.  

 

 

Figure 40 Nuclear manufacturing role levels 
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Employee Age Profile 

Of the overall workforce of the 38 companies, 42% are aged between 40 and 54. Only 3% are over 65 (up from 1% in 2012) and, in terms of young 

entrants to the sector, 3% are under 20 years of age, and 6 % are between the ages of 20-25. 

Figure 41 Workforce age profile by skills levels 



 

48 

 

Training  

The figures below show that, in terms of the number of employees in training, most are production/maintenance engineers (28%), followed by 

support services scientists/engineers (19%), support service workers (18%) and operations support workers (13%). 

Apprentice and graduate schemes are the most prevalent levels of training in terms of learner volumes.  

 

 
Figure 42 Staff roles and Levels of Training 
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