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1 Introduction

Opergy is delighted to provide this report and the seven calculators that accompanies it.
This crucial project has been an excellent opportunity for Opergy to use our knowledge
and experience whilst collaborating with Government experts, allowing us to increase our
own capability.

1.1 Aims and Objectives of the Project

The aim of this work is to generate regionalised estimates of the distribution of full time
equivalent (FTE) direct jobs associated with the building and running of power sector
projects to 2050.

The Department of Energy Security and Net Zero asked Opergy to deliver estimates of
regional distribution of jobs in the power sector. This has been provided in the form of a
series of calculators that split jobs by region as well as by the nature of the job (eg.,
manufacturing, construction, operations), and the timing and duration of the job (i.e., short-
term construction jobs, long-term maintenance jobs) which we have shown via a matrix of
phases for each stage of a project.

The scope of the power technologies Opergy was asked to deliver:

e Offshore Wind (Fixed and Floating)

e Nuclear

¢ Onshore wind

e Commercial Solar

e Wave & Tidal

e Power Sector Carbon Capture, Transport and Storage

The proportional regional job estimations and forecasts within the calculators are solely
demand requirements of the current power industry and does not consider the possible
supply of skilled resource.

Forecast job estimates are based upon the known future projects in the planning
pipeline that have been gained from multiple sources and future-casted using a set of
assumptions.

1.2 Project Delivery

In February 2023, the Opergy Team, supported by Metro Dynamics, were appointed
through a competitive tender process to undertake the Project.

We offered to provide a unique solution to the delivery of the task, offering subject matter
experts with a detailed knowledge of the renewable energy generation sector, and
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specialising in areas including People and Skills, Supply Chain Development, and Green
Growth to assess the relevant areas of employment.

A full methodology can be found in the methodology section and in Appendix A; however,
a brief list of the phases can be seen below:

We began by analysing the ONS categories and the Low Carbon and Renewable Energy
Economy (LCREE) Survey data to which we would need to compare our future forecasting
to, to see if the trends were similarly shaped over time.

Quality Assurance was conducted to ensure the output of each calculator was aligned to
other data sources or to see if industry experts agreed with the results. The outputs were
then compared to the LCREE data to see if the trends of the two data sets were broadly
comparable.

It is important to note that the Power Sector Regional Jobs Estimates are demand led,
informed by the known volume of employment required to deliver the current and
envisaged pipeline of projects in each technology. If there is a substantial change in that
pipeline or significant changes in the way a technology is deployed then the estimates
provided will be inaccurate, and the user should ensure the calculator is updated
accordingly.

The key assumptions for each calculator are defined in Appendix A. We note though that
there has been considerable volatility in the renewables sector in the last 2 years and this
may impact on the veracity of the calculators. As such users of the calculators should
review and update the assumptions as appropriate before using the results.

1.3 Citations of Equivalent Work

There are a number of other studies that align with and support the work we have
conducted as part of this project. A full list of data sources can be found in the
Bibliography, however, the below lists the reports that best align with the project.

1.3.1 Directly applicable

Offshore Wind:

Offshore Wind Skills Intelligence Report 2023 - RenewableUK/Opergy
Onshore Wind:

The Onshore Wind Industry Prospectus, Oct 2021 - RenewableUK/BVG
Nuclear:
Nuclear Workforce Assessment 2021 - Nuclear Skills Strategy Group

This includes Defence, Decommissioning and Power production and so much
analysis has been needed to identify power production employment only.

CCUS:
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The importance of early employment and government revenue gains in governing the
wider economy costs and benefits of deploying UK CCU - Strathclyde University Centre
for Energy Policy

CCSA Workforce & Skills Position Paper, CCSA, July 2023
Solar:

‘Be Part of a Brighter Future' Careers Booklet

Tidal

Tidal Stream and Wave Energy Cost Reduction and Industrial Benefit, May 2018 - Offshore
Renewable Energy Catapult

1.3.2 Indirectly applicable

North Sea Transition Deal Integrated People and Skills Plan
Offshore Wind Industry Deal people and skills plan
British Energy Security Strategy 2022
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2 Methodology

In developing the calculators, we have attempted to use both a consistent methodology
and develop consistent outputs for each technology. However, due to differences in the
way technologies are deployed and the amount and quality of data available, we have
had to develop slightly different approaches to calculating jobs. Where a suitable
evidence base was available job estimates are driven by employer data e.g., via survey.
Conversely, if insufficient data was available, we have developed a model to generate
estimates.

The following sections lay our core elements for the calculators as well as methodological
variations applied for each technology.

2.1 Core Process

At a high level the following approach was used:

1. For the modelling approach:

a. We engaged a team of experts to review project sizes, splitting these,
where appropriate. into different categories as there can be significant
differences from scale.

b. We then worked through all the activities required within a project, defining
the roles required and determining the amount of time each role is required
for an activity.

2. For the survey approach:

a. Actuals data gained from employers is aligned to the Opergy phases.

b. Researched data is cross checked with other sources and again aligned to
the Opergy phases. For Opergy conducted the research:

i. A proportion of the sector was surveyed, with

ii. Selection bias removed by adjusting responses based on the
segmentation of responding organisations to the segmentation of
the whole sector.

3. Using single or multiple phase durations the number of jobs in each phase for each
year that phase is active for were assigned. This gives us the phase employment
splits.

4. The phase employment splits are aligned to the year of first power for each project
in the pipeline data options. These options are:

a. The known pipeline of projects which Opergy has gained from verifiable
sources.

b. A set of projected projects which Opergy has projected from industry
knowledge and other sources.

c. Additional projects that the user may wish to add as part of a known set of
scenarios.

5. A number of other variables are assigned to each technology; UK labour,
productivity improvements and technology improvements.

6. Calculations are then conducted on a regional basis to take on all these attributes
and the size of each project and the locations of known manufacturing and the
Head Office operations.
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2.1.1 Methodology A - Industry Data (Survey)

Methodology used for Fixed and Floating Offshore Wind Calculators.

The important variation is that a ‘pivot’ year of employment data is taken by survey. For
offshore wind the data was taken from the 2022/23 OWIC survey of the wind industry.
This data is then applied to the number of projects there are in that year and then
applied as a proportion to each project. We can then futurecast and pastcast this data
according to the volume, size and location of the known and pipeline project data that

we have.

Offshore Wind Process Flow Chart
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2.1.2 Methodology B - Modelled Data
Methodology used for Onshore Wind, Solar and Wave & Tidal Calculators.

The important variation is that the data is generated by modelling due to the lack of
complete industry data. The data is modelled for a typical sized project using industry
data from research documents and industry published figures. The modelling is then
tested using similar research information. We can then futurecast and pastcast this data
according to the volume, size and location of the known and pipeline project data that

we have.

Onshore Wind, Solar and Wave & Tidal Process Flow Chart
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2.1.3 Methodology C - Industry Data (Employer Derived)

Methodology used for Nuclear and CCUS Calculators.
The important variation is that the data is gained from the employer or industry sources.
This is important as the data will be in a form that is applicable to the employer and is
not standardised to the Opergy Methodology. We therefore first need to align the data
to the phases and structure of the calcualtor. Then like the other methodologies, we can
futurecast and pastcast this data according to the volume, size and location of the
known and pipeline project data that we have.

Nuclear Process Flow Chart
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Rather than a survey, Nuclear was based on several data sets given to us from EDF. This
means we know for the current year how many people are required to support the
operations and maintenance of the current nuclear generation stock and we also know
on a year-by-year basis the employment required for Nuclear new build. We can then
futurecast and pastcast this data according to the volume, size and location of the
known and pipeline project data that we have.

CCUS Process Flow Chart
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CCUS has been a bit different as, like nuclear, we gained employer data, however, much
of this is their own modelling. We also needed to undertake research to identify the
likely manufacturing and construction employment for the various parts of a carbon
capture and storage cluster, often supported by the industry leadership organisations.
This gave us the expected employment requirements for each part and each stage of
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each part, which we could then use to futurecast and pastcast this data according to the
volume, size and location of the known and pipeline project data that we have.

Complete detail methodologies for each technology can be found at Appendix A.

2.2 Direct and Indirect job Analysis

Essential to the calculator's output was direct Full Time Equivalent (FTE) projections.
However, most of the data used reported on total jobs, both indirect and direct and many
of them were based on jobs not FTEs.

We have attempted to use the same definitions of direct/indirect jobs as ONS has done
for the LCREE surveys, that is:

A direct job is an individual who works for an organisation whose activity directly
produces power or is an original equipment provider of the power generation
equipment.

Indirect activity is the supply chain companies who support the power sector as
part of their activities via the infrastructure or operations of the direct companies.

It should be noted that the LCREE definitions have changed over time, these changes have
not been retrospectively applied to historic estimates. In practice, defining the boundary
between direct and indirect jobs is difficult. Likewise, for indirect jobs in particular, it is
difficult to define how much of a job is spent supporting one technology over another. The
LCREE definition can be found here - Low Carbon and Renewable Energy Economy
(LCREE) Survey QMI - Office for National Statistics (ons.gov.uk) . Key assumptions for each
technology are provided in Appendix A.

As a base, the calculators report total jobs, however, users are able to select either direct
or total job numbers for outputting.

2.3 Regional Calculator Future-casting

The regional calculator uses Government and Industry planning data up to 2030/2033
depending upon technology. This is very reliable data; however, it does change and so it
is possible to update the pipeline when new information is obtained, outlined in a separate
document - User Guidance Document for the Opergy Power Sector Regional Jobs
Estimate Calculators. This area can also be used for adding scenario project data for the
user to test the effects of changing the future pipeline of projects on regional
employment.

2.4 Quality Assurance

Each power sector technology has idiosyncrasies that could cause inaccuracies and need
quality assurance activities to mitigate. Some technologies, like offshore wind have
substantial quantities of data for us to use from verified research sources. Others, like
Nuclear, we were able to gain high quality data from the major employer in the sector.
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Onshore wind had data for us to reference, but this was either old or was very aligned to
Scotland reflecting the low amount of activity elsewhere in the UK. Solar was difficult due
to the lack of data and the lack of engagement from the sector. Wave and Tidal had good,
modelled data reflecting that it is a small scale technology at the moment and finally for
Carbon Capture we were able to obtain good information from the employers, however,
this was only their own modelling due to the nascent period of this technology.

The outputs of each calculator has been compared to LCREE data and other research,
and has been reviewed by industry representatives:

e Offshore wind - aligned to OWIC forecasting.

¢ Nuclear - aligned with EDF data and CogentSkills forecasting.

e Onshore wind - aligned to Renewable UK forecasting.

e Solar - aligned with data from SolarEnergyUK (although there is very little of this).
e Power CCS - aligned with CCSA forecasting and the Green Jobs Taskforce.

e Tidal - tested with the Project Director for the Meygen Tidal Array.

The open access research data and other open sources that were used have been stated
in the Bibliography at Appendix B. Where data was gained from closed or confidential
sources or via Modelling exercises, these have also been outlined at Appendix B.

2.4.1 Double Accounting

Clearly Power Generating companies, developers and their supply chain employers
work across many projects and across projects using different technologies during a
single year. This raises the concern that jobs may be ‘double accounted’ across more
than one calculator or region.

The manner of calculation ensures that the region does not cause double accounting. It
is possible that the location of an individual job may be incorrectly assigned to a region
where a corporate role is being undertaken at the project site instead of at the
headquarters site. Equally an individual may be permanently working from home in a
different region to head quarters and the calculator is not able to allow for this level of
exactness.

The calculators are based on demand requirements, and as such will not produce
double accounting for jobs if an individual works across multiple projects or across
technology sectors. What is not calculated is when an individual, whether within a
project or across projects, is delivering work over a FTE. This will produce inaccuracies
as if 4 individuals are delivering 1.25 FTE of effort, they will be counted as 5 FTE but there
will only be 4 actual jobs. This is handled where applicable in our assumptions of 37.5
hours per week of work for a full time FTE. Where we have been given actual
employment data from employers, the FTE hours will vary between employers.
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3 Verification

Verification was conducted using the past LCREE data and by comparing the
extrapolation into the past to known data sources. For offshore wind, the OWIC survey
was used as a comparison. Other technologies were more difficult due to a lack of
reference data, however, analysis and additional industry and expert engagement was
pursued for Onshore wind, solar and CCUS due to the lack of available data. The final
outputs and findings were shown to key industry stakeholders where possible and all
agreed with the job levels we are suggesting.

Due to the significant lack of activity in the Wave & Tidal sector, there is little intelligence
on employment data. However, the outputs of the calculator (i.e. very low employment
figures) consistently reflected the general lack of industrial activity. This was further
verified when consulting with the former Programme Director of Meygen, who confirmed
that our estimates were reasonable and reflected the broad industrial activities within the
sector. We are aware this employment is likely to rise sharply with the results of Allocation
Round 5, and this needs to be monitored is case our efficiency from volume assumptions
are inaccurate.

Onshore wind was verified experientially. Consulting with experts in Onshore Wind,
including with the Chief Executive Offshore of a Blade Recycling organisation, every
activity at each phase of the lifespan of an average sized onshore wind project was
verified. Once the calculator was functioning, the same expert verified that the
employment estimates suitably reflected their knowledge and expectations of what has
been taking place in the onshore wind industry. This was the hardest technology to verify
due to the lack of recent activity in this technology.

Verifying our employment figures for the Onshore Solar sector was challenging. This was
in large part due to the filtering rounds that Opergy employed to the project pipeline. As
to be explained later, filtering was necessary since the project pipeline for this technology,
exceeding three-thousand line items in total, included a high volume of projects that were
either too small to be classified as commercial scale or were lacking in the minimum
amount of information needed for the calculations. It was found that many of the projects
lacking in key project information were solar farms that were in the early planning
permission and surveying stages. As these were omitted from the final calculations, and it
is likely that these projects are associated with a high volume of consenting and surveying
Jjobs, the final estimates will not capture these additional roles.

Regarding the non-commercial scale solar projects (e.g. domestic rooftop) we estimated
that there would be a significant number of employees (e.g. sole traders, micro companies
and some SMEs) involved in these projects. Therefore, these are also not captured by the
final Onshore Solar Calculator, we only looked at commercial solar developments. As the
final output of the calculator was, compared to the LCREE estimates, quite conservative,
we are confident that the two factors above would largely make up the differences in the
estimates between the Opergy calculator and the LCREE data. We therefore feel that
these factors sufficiently verified the commercial-scale, onshore solar energy estimates
we have provided.

Due to the relative immaturity of the CCUS sector, procuring additional datasets for
comparison was particularly difficult. However, it was this industrial immaturity that partly
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verified our employment findings. For example, the low employment estimates (e.g.
virtually no employment before 2018/19) in the LCREE estimates was a key verifying
factor in Opergy's comparable estimates. Another step Opergy took in this verification
process was to engage with some of the main organisations with the CCUS sector.
Working with the CCSA, DRAX, Philips 66 and BP on a number of relevant skills-related
projects provided Opergy with invaluable opportunities to verify our estimates with them.
Following this wider stakeholder engagement, we were confident that our employment
figures had reached a strong level of verification.

Past data on nuclear jobs is heavily swayed by the decommissioning jobs that are not
included in this report. However, the affinity that, for example, key project data shares with
EDF's data for Hinkley Point C and expectations at Sizewell C, provided a high level of
confidence in the final estimates.

3.1 LCREE Analysis

The Low Carbon and Renewable Energy Economy (LCREE) Survey is the primary source
of official information on Renewable Energy activity in the UK. Businesses are considered
to be active in the LCREE if they provide information on economic performance within 17
low carbon power sectors across the UK. It is a voluntary survey that requests data on
turnover, number of businesses, imports, exports, employees (in full-time equivalents) and
capital investment.

The Opergy calculators are not designed to give the same data as LCREE, as they have
different methodologies, but are envisaged to provide a reliable percentage of the UK
total employment for each region, so that the LCREE data can be apportioned reliably to
each region.

We have combined the LCREE data obtained from the annual reporting for each
technology in the project. The LCREE data is split by; Lower, Overall and Upper estimates.
These are plotted below for each technology along with estimates generated from this
work. For Offshore wind, we have had to combine our Floating and Fixed calculator
outputs as LCREE looks at them combined. LCREE does not cover Wave and Tidal and so
there is no analysis for this technology. The calculator data is designed to provide
estimated regional proportions for each technology. As such we have not provided ranges
of uncertainty as these are already allowed for in the LCREE data.

In general, there is a good trend correlation between the LCREE data and Opergy outputs,
with only a small number of discrepancies, which we feel we can explain.

3.11 Fixed and Floating Offshore Wind

As can be seen from the comparator graph, while the Opergy calculator estimates are
significantly above the LCREE estimates, the general trend of the two data series are
consistent. Our values are likely to be higher due to Opergy using a different methodology
compared to the one used by ONS.

The regional proportions produced by the calculator will still be applicable to the LCREE
UK data.
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3.1.2 Onshore Wind

As can be seen our results broadly mirror the LCREE data, but with a 1-year delay in the
industry peak in employment. Our calculations, showing the peak to occur in 2017 versus
the LCREE data showing it in 2016. This could be due to the scheduling issues associated
with annual data split over a year boundary. We also think there is some explanation from
the increased efficiency in manufacture and construction. As our calculator is based on
the current rate of manufacture and construction there is no facility to reduce the
efficiency in the past (opposed to the capability we do have to increase efficiency in the
future) and so this delay may be due to the manufacture and construction being of a
longer duration than is assumed in the calculator. The data from 2018 onwards is a good
fit to the LCREE data and shows similar trends. We have looked to see if this year delay is
due to the difference in the methodologies and is present in the other technologies,
however, we see no data supporting this.

The trend after 2018 is largely aligned between LCREE and the Opergy Calculators from
2018 to 2021, and so the regional apportionment should be reliable for this technology in
the future and can be applied to LCREE data with some confidence.
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LCREE Onshore Wind Workforce Estimates (FTEs)
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3.1.3 Wave and Tidal

Wave and tidal is hot covered by LCREE.

3.1.4 Nuclear

As can be seen, the calculator data aligns very directly with the LCREE data. There is a
slight discrepancy in 2019 - 2021. We believe this can be substantially explained by the
delays experienced in the building of Hinkley Point C and the effect of covid on the
industry.

We therefore believe there is a medium level of confidence that the regional
apportionment from the Opergy Calculators can be applied to Nuclear. There is, however,
a strong point of caution. As nuclear new build are mega projects, they will substantially
alter the region in which they are being built for the duration of the build project. As such
the calculator data should be taken on a year by year proportion rather than a point in time
by extrapolating into the future for individual regions.
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LCREE Nuclear Workforce Estimates (FTEs)
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3.1.5 Solar

The Opergy calculations closely reflects the LCREE lower estimate but are mostly
tracking below the LCREE total value. We think this reflects the conservative approach we
have taken during this project and the fact we have only included commercial scale solar
and not the complete sector. The Opergy trend line does broadly mirror the 3 LCREE
estimate lines. We are still trying to gain more industry feedback for our solar calculator
and so we may yet find our model is slightly understated. We are however very pleased
that the trend data matches the LCREE data in terms of shape, and this gives us a level of
confidence with the calculator and that the regional proportions can be used to provide
regional values from the LCREE data.
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3.1.6 Carbon Capture Utilisation and Storage

CCUS is a nascent technology and this makes calculation of job figures particular difficult.
While the Opergy calculator figures are generally low, the LCREE data covers the whole
of the CCUS sector (not just power) and as the trend progression is largely consistent with
the LCREE data we believe that the regional apportionment from the calculators can be
applied to the LCREE data.

LCREE Carbon Capture & Storage Workforce Estimates
(FTESs)
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3.2 LCREE Conclusion

The LCREE analysis has shown that the various Opergy power sector regional jobs
calculators reflect the trends seen in the LCREE data. The level of employment is
representational, although there are large differences in places, mostly these can be
explained in the Verification section above, however, there are some timing anomalies of
around a year which are hard to explain. We have analysed these discrepancies and
believe that the different methodologies and definitions explain the differences between
the two sets of results. There may be some differences with published data and actuals
as well as differences with annual and financial year accounting. We are confident that
the differences are therefore reasonable and will not have an effect on the regional
apportionment that we have provided.

Although the total volume of jobs differs between LCREE and the calculators, the trends
are reasonably close. As such we feel there is a good level of reliability to the calculators
and the predicted regional employment proportions that they provide given the
difference in methodology and the explanations given for discrepancies between LCREE
and the calculator data. This should allow DESNZ to use the results for the intended
purpose of using the calculator to provide regional proportions to apply to the LCREE data
and provide the regional jobs FTE from the LCREE data. Opergy feels the proportions for
LCREE data will be the same as the proportions from the Opergy calculators.
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4 Levels of Confidence

We wish to provide a confidence indicator for each of the calculators to demonstrate how
reliable we feel the data is for each technology type. This will allow DESNZ to understand
the factors that affect the quality of the calculator's outputs and thus decide on how they
use the data in each calculator.

4.1 Sources of Quality Control

There are several factors that we feel effect the confidence in the job estimates produced
by the calculators. These are:

e How the employment data was gained. If the data is relatively old or is old but has
been refreshed using dip surveys or desk-based analysis, then this affects its
veracity. Where no employment data exists, we needed to use modelling, which
although reliable, will not give the richness of data and confidence compared to a
recent survey.

e The level of innovation of a power technology and how long the technology has
been around for. If there is a lot of current innovation in a technology, then it is likely
that this will affect employment as the improvements in technology reduce the
required employment to achieve the same output. This level of reduced
employment is difficult to predict. Conversely, for mature technologies we have a
higher confidence level and are better able to predict the improvements and
model them within the calculator.

e The information on the quantity of spend on and employment generated by the
design, manufacture, and construction phases. We used this information to work
out the proportion of design, manufacture and construction that is conducted in
the UK (as opposed to abroad) and thus the proportion of UK jobs from those
activities. For known technologies and generation models we have a good
understanding of how much work is generated within the UK and the likely change
in this level of employment into the future. Where technology is new and/or not
yet standardised, it makes it more difficult to confidently predict where the
constituent parts will be made, the employment this will generate and how viable
it will be to site this activity within the UK.

e The quality of the pipeline of projects and its completeness. We are able to gain
good pipeline information for most of the technologies out to beyond 2030,
however, there are some issues with the data. Many developers have more
planned projects than they can deliver in case any get held up or become less
viable. This means the pipeline is constantly changing. Other technologies only
have shorter pipeline or have pipelines that may be fast tracked due to national
needs. Finally, there are technologies that have little pipeline due to their relative
newness.

We have developed a scoring system to easily communicate the level of confidence we
have in each technology calculator. This is outlined in full in the Assumptions tab of each
of the calculators. This outlines our evidence and thoughts over why each score has been
gained for each calculator and this analysis is also provided in this report.

The scoring criteria have been simplified into two variables: regularity of data refresh and
level of innovation.
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The regularity of data refresh is primarily concerned with how good the data is on which
we future cast. If the data has been gained by a recent survey, then it scores low. If the
data is older or modelled, then the score is higher.

The level of innovation is managed within the calculator by the technology improvements
factor, which, allows us to apply a reduction in employment due to improved technology.
However, this relies on a particular model of generation that we have chosen as the most
likely to be used, which is subsequently incrementally improved. It cannot make
allowances for totally different generation models, e.g., Tidal subsea turbines vs tidal
capture lagoons, these are very different models of generation, but both harness the
power of the tides. As such the level of innovation is scored according to these criteria:

e 1-Thereisonly 1 main model of generation that has only a few variables in terms
of size and design which has been standard for over 5 years

e 5 - There is only 1 main model of generation, however, there are a number of
variables in terms of size and design with no long-term constant in the past

e 10 - There are a number of similar models of generation, however, these all involve
similar technology, similar skills to design, build and run and can be aligned in
terms of employment by a factor such as generation output, e.g, a nuclear
pressurised water reactor vs. a small modular reactor

e 15 - There are a number of very different technologies or models of generation
that has very different employment requirements.

The scoring system follows a RAG system to denote confidence levels.

e Green - Score 10 or below. This is a high level of confidence gained from having
well supported data from reliable sources supported by research and aligned with
industrial expectations. It is likely that the current employment data has come from
arecent survey and/or there is a high level of standardisation and uniformity to the
generation type and technology used, which allows us to confidently estimate the
level of long-term efficiencies and the level of UK Content in the manufacture and
build.

e Amber - Score between 11 to 30. We have minor concerns either about the quality
of the data used for future casting or the level of innovation is still fluctuating
between similar models of generation.

e Red - Score above 30. The data used for future casting is old or the technology
has still not been standardised and there are a number of very different generation
models being pursued.

It is important to note that that this scoring system is based on total FTE, both direct and
indirect. There may be some differences for Direct FTE, however, we believe this will be
small.
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Regularity of data refresh

Years 1 2 3/modelling 5
Score

Innovation Level

10

15 30

Fig 1: Table showing how the points are allocated for the confidence assessment.

4.2 Technology Confidence Levels
4.21 Fixed Offshore wind

Fixed Offshore wind has a confidence level of 1, giving us the highest possible confidence
score.

This level of confidence is gained from the data being used for the calculator coming from
an industry survey less than a year old, and one that is conducted on an annal basis giving
strong trend data. This technology also benefits from being a mature sector, which does
have improving technology, however, the improvements are well known and can be
anticipated. We are very confident about the pipeline of projects in the future, with some
degree of movement +/-2 years and the financial position of the sector is well known and
documents. The one area of doubt is the UK labour content due to this not being well
covered by SIC data, however, the assumptions in this area are well documented and past
research that has used these assumptions has been accepted by industry.

4.2.2 Floating Offshore wind

Floating Offshore wind has a confidence level of 10, which is a relatively high level of
confidence. This is due to the data being used in the model coming from a combination
of survey and modelling giving a value of 2. The innovation in this technology is still high
as there is only a small number of floating turbines worldwide and there are ongoing
design changes to the floating foundation designs, although the towers, nacelles and
blades are relatively standard and aligned to fixed offshore wind. This means that there is
likely to be some ongoing innovation that will have an impact on the jobs required. We
have a medium level of confidence about the pipeline of projects in the future. The
demand is clear and there is a mature model of approval and support for this technology,
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however, there are concerns over the volume of raw materials, equipment, and
manufacturing capacity, that may have an effect on the job expectations.

4.2.3 Onshore Wind

There is a high level of confidence for Onshore wind, with the score coming out at 3. This
is a technology that predates offshore wind and one that is used extensively across the
world. Although we have used modelling to provide the data for the calculator, this is
based on well-known projects and is informed by offshore wind and the activity that has
continued in Scotland whilst there has been no activity in England and Wales for some
time due to the planning constraints. One of the unknown areas is the change in UK
manufacture now that the de facto ban has been relaxed. Currently there is a very low
level of UK manufacture due to the low level of activity in the UK. This may change if
significant orders are made and there is a strong planning requirement for UK content
similar to that required by Offshore wind and the NSTA. We also have a known pipeline of
projects; however, this may change with the relaxed planning rules and increased need
for energy security. As onshore wind has a short planning period (4 years) the pipeline
does not provide the medium-term view that we require and so it is conceivable that the
number of Jobs will increase as nhew projects are conceived, especially in England. The
seven projected projects added to the pipeline are exclusively in Scotland due to recent
trend data. This may well need to be reviewed again in the near future if a large number
of Welsh and English projects are now planned.

4.2.4 Nuclear

Nuclear also has a very high confidence level. We have been provided with very accurate
and recent data from EDF which covers the majority of the direct and indirect workforce
supporting both the new nuclear builds and the operations and maintenance of the legacy
power stations. Similarly, there is a well-developed design that has been implemented a
number of times that has a very high level of change control giving us a high level of
reassurance that the job estimates will not vary widely. We are, however, only dealing with
the large twin reactor designs that are in use and currently being built. We have not
attempted to provide any estimates for the possible roll out of Small Modular Reactors as
this is not possible at this time. We are of course confident with the pipeline of projects
with Hinkley Point C being completed at the moment and with the strong likelihood that
Sizewell C will go ahead. The only minor uncertainty is the possible extension of the legacy
nuclear power stations, which seems unlikely as their decommissioning has already been
delayed. Any other nuclear new builds are likely to be outside of a medium-term
timescale, however, for completeness we have added the facility to add a third and fourth
power stations if needed and have added the facility for one of these to be a single reactor
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design. If there were to be other projects, we would first expect this to be at Wylfa in Wales
and then Heysham in the Northwest of England.

4.2.5 Commercial Solar PV

Commercial Solar PV has a good level of confidence; however, this is largely due to the
low level of innovation that we are seeing in the major development. It has been very hard
to gain granular data on employment requirements and the leadership groups do not
seem to be putting much effort into understanding the employment requirements of the
sector. This has meant we have needed to take a lot of research data and then use
modelling to provide the specific information we needed for the calculators. There is a
low level of innovation in this area, with a high level of standardisation in terms of PV panel
size and mounting. Although the rotating monopod mounting design is seen, the vast
majority of commercial scale solar farms are based on the fixed light steel frame mounting
that is seen across the country, which we have used for our calculator. The pipeline of
projects is very extensive. However, the ambitions of solar are being curtailed by the
availability of power network connections, which is likely to constrain the pipeline in the
medium term. Nevertheless, we have confidence in the pipeline used for the calculator.
The volume of manufacture within the UK is very low for solar apparatus. With the
substantial growth in the use of solar across the globe, there could be a constraint from
availability of panels leading, in the longer term, to there being more manufacture in the
UK, which would impact on the longer-term estimates in the calculator. We are still
engaging with industry on this calculator and so we will update DESNZ with any changes
we receive at a later date.

4.2.6 Power Sector Carbon Capture and Storage
20

There is a medium level of confidence in the Carbon Capture and Storage calculator. This
largely stems from the nascent stage with which the sector is in. We have been able to
gain good data from some of the Clusters and Projects within the Power Sector, however,
we are aware that due to the different manners with which carbon capture may be
managed, that the other projects may have very different employment requirements. It is
also very difficult to separate Power Generation Carbon Capture from the Cluster level
employment, which covers other high carbon generating industries. Significantly, each
project is very different and therefore has very different requirements from; construction
of the capture plants, lengths of pipeline, the varying degree that existing oil and gas
pipeline can be repurposed and the amount of work this will take, the employment
needed to transport carbon by rail and ship and the different employment requirement of
greenfield storage versus brownfield storage. Finally, although the first date of carbon
capture and storage for each cluster is known, the first date of power sector derived
carbon capture and storage is not clear, except for our data from DRAX. We have therefore
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taken the DRAX timeline of design, manufacture and build and applied it to the other
Clusters. We are also using the DRAX job figures for all Bioenergy powerplants. As DRAX
is very large, again this assumption may not be appropriate for all sizes of BECCS
powerplants. This all combines to reduce our confidence levels even with the fact that the
data we have been given is very recent. We have attempted to reflect this level of
complexity in the design of the calculator. The carbon capture calculator has far more
phase splits compared to any other calculator for this reason, and this gives us an
excellent foundation to improve and change the calculator as the projects are
implemented and greater intelligence is available on the required workforce.

4.2.7 Wave & Tidal

We have least published confidence in the wave and tidal calculator, however, this
disguises our private confidence that the calculator, as built, is a very good estimate of
jobs for the delivery of an end-to-end subsea tidal turbine. The reason for the poor
confidence level is that the calculator had to be based on modelled data due to the
current lack of activity in this technology and could therefore only score 3 on the regularity
of data refresh scale. We do, however, feel that the model is very reliable having been
developed by the Programme Director of the last subsea tidal turbine project (Meygen) at
a substantial level of detail over a significant period of time. The issue is that this
technology has very different directions of innovation and thus it is difficult to accurately
predict what technology will be most successful. The employment demand for subsea
tidal turbines is very different to wave generation via floating balloons, which is again very
different to tidal barrages. With this level of difference between the different varieties
within this technology, until a clear lead develops, we will always have a lower confidence
in this calculator. That said, the eleven projects in AR5 are all Tidal Stream and so will
almost certainly require employment levels close to that predicted by our calculator.
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5 Recommendations

During the course of this work, we have been made aware of a number of factors which
we believe are best addressed by a number of recommendations for further work.

5.1 Improvements to Fixed and Floating Offshore
Wind Calculators

The Fixed and Floating Offshore wind calculators only cover the design, manufacture,
build and running of the Offshore arrays. A major part of a wind turbine project is the power
network connection. This is typically installed before construction begins on the array.
There is some of the workload reflected in the design proportion of the calculator we have
provided, however, the majority of the employment in the manufacture and construction
of the cable line is not included. This is due to the work being largely carried out by civil
engineering contractors rather than those organisations within the wind industry. The
cable length is also a very variable unknown. Some cables will join the power network
close to where they make land fall. Others will have to travel many hundreds of miles
before they reach their designated connection point to the grid. As such it is extremely
difficult to make an assumption on employment size.

In order to address this issue, we would suggest that a calculator is built covering all the
employment on the UK power network. This commission should include the work likely
to be needed by any renewable energy power projects being connected to the power
network. This would be the most accurate way in which to estimate these power related
jobs.

5.2 Revise the data for Onshore Wind

As was alluded to during the document, the employment associated with onshore wind
in the UK has been significantly reduced due to the de facto ban on onshore wind farms
outside of Scotland since 2008. This has meant that any supply chains that were present
supporting the technology have switched to other activities, especially in manufacture.
This has resulted in much of the manufacture being conducted by a non-UK workforce. If
there is a substantial increase in onshore wind across the UK in the future, with centralised
efforts to address the volume of UK content in the end-to-end project life cycle, then this
will substantially alter the calculator that we have developed. In this situation we would
recommend that the calculator be revisited and brought up to date.

5.3 Additional Calculators

There are several related technology areas in which we recommend DESNZ to
commission jobs calculators. Power Networks has already been stated above, however,
we recommend this also include battery storage, to gain a fuller picture of the
employment across this area. Additional we know there is a strong demand for a
Hydrogen generation, storage, and usage jobs calculator. This would give a good
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indication of similar skills and job roles needed within Hydrogen, that will also be in
demand for power generation projects.

5.4 Competition for Employment Across Power
Generation Projects

We are aware from undertaking this study, that the combined employment required by
the technologies in the energy transition is very substantial, with a challenging degree of
increase over the next 6 to 10 years as the UK attempts to achieve its decarbonisation
targets.

We would recommend that DESNZ does not look at the power sector regional jobs
calculators in isolation, but that work is conducted to combine the regional outputs
aggregating the employment requirements of each region so that a combined total can
be considered. Only in this manner can the true challenge be appreciated.

Similarly, we would recommend future work be commissioned to divide the regional jobs
estimates by job type. This will highlight regional requirements for individual skills and
roles. By conducting this additional calculation and analysis, regional skills gaps, and the
Jjob roles of particular need in the future can be ascertained and efforts be made to
increase the number of individuals capable and competent to carry out these tasks on a
regional basis.

5.5 UK Proportion of Manufacture in Power
Generation Projects

Finally, as a part of the project we have investigated in detail the volume of UK labour
across the technologies and the stages of power generation projects. One of the stark
observations we have made is the low level of manufacturing conducted within the UK
across the technologies.

Solar is a particularly stark case study, with barely 10% of manufactured content being UK
derived from our estimations. Due to the de facto ban on onshore wind farms in England
the supply chain has seemingly moved into other areas resulting in the almost entire
import of the major parts of the Scottish wind farms currently being constructed. The
situation is nearly as bad in offshore wind, where the volume of UK manufacture was
increasing, but now seems to have stalled. Similarly, the unofficial feedback we have
gained from the carbon capture sector is that much of the manufactured assemblies
required cannot be sourced in the UK. There is a substantial level of employment required
by the transition to low carbon power generation that is not being successfully resourced
within the UK regions, especially in manufacture. We would recommend that this issue be
looked at by DESNZ to ascertain if any meaningful actions can be taken to encourage a
greater proportion of the supply chain for renewable power generation projects be
sourced in the UK.

Page 25 of 58

Opergy Limited.



@

Opergy

Power Sector Regional Jobs Estimates

6 Appendix A - Methodology

6.1 Methodology A: Offshore Wind (Fixed & Floating)

The methodologies used to establish past, present, and future employment in the fixed and floating offshore wind sectors are very
similar. Figures for Today's Workforce' were obtained through survey data. This survey data was collected in support of the latest
Offshore Wind Industry Council (OWIC) Skills Intelligence Report. Once obtained and homogenised, each respondent was assigned to a
Job Family and Job Family Subgroup, in accordance with the Opergy Group Common People and Skills Taxonomy. Developed by
Opergy group through our internal expertise around employment and skills, this taxonomy was used to categorise the results of the
OWIC Skills Survey by individual Job Families and Job Family Sub Groups. Using in-house expertise, we were then able to categorise
and apportion each of these job family sub groups to the five asset phases: Development; Manufacturing; Construction; Operations and

Maintenance and Corporate.

Job Family Job Family Sub Group % DEV MAN CON Q&M
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.07% 1.47% 0.62% 0.78%
0.50% 0.00% 4.01% 0.50%
0.18% 0.37% 2.76% 0.37%
0.13% 2.00% 0.27% 0.27%
0.14% 2.12% 0.28% 0.28%
0.12% 1.73% 0.23% 0.23%
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.11% 0.75% 0.00% 0.21%
0.01% 0.21% 0.03% 0.03%
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.50% 0.10% 0.30% 0.10%
0.00% 0.02% 0.02% 0.02%
0.36% 0.00% 0.00% 0.00%
1.00% 0.00% 0.00% 0.00%
0.62% 0.00% 0.00% 0.00%
0.47% 0.00% 0.00% 0.00%
0.24% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%
0.00% 0.00% 0.00% 0.00%

TSR S e S SR S S

Left: example extract from the Opergy Group
Common Taxonomy, broken down into Job
Family, Job Family Sub Group and each asset
phase's share of employment (for each Job
Family Sub Group). Each percentage reflects
the employment share that each Job Family
Sub Group has of total jobs for 2022 (Fixed
Offshore Wind).
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As is the case with any energy sector, different skills and volume of resource is required at different phases of a project's lifespan. Using
data from the survey and in-house expertise, the homogenised survey data was split into one of four ‘asset phases’; Development,
Manufacturing, Construction and Operations & Maintenance (O&M). This split was achieved by estimating, for each Job Family Subgroup,
what proportion of employment for each subgroup, was involved in which of the four phases. Drawing on in-house expertise, this process
was repeated to ensure confidence in our estimates. This process was completed for both fixed and floating offshore wind. A full
breakdown of this can be found in columns B:H of the page. Also in this tab is a breakdown of how
each of the four asset phases is apportioned to Corporate roles.

To support the asset phasing we also needed locational employment data. A number of additional considerations were made. Firstly,
we separated out the corporate roles that could be expected to be associated with each phase. Once totalled, a fifth, ‘Corporate’ phase
group, was created. The expectation is that all employees associated with this corporate group would be based at headquarters, as
opposed to the project site. Secondly, we determined where each of the four other phases are likely to take place. Activities typically
associated with the Development Phase include application works, surveying, Environment Impact Assessments (EIAs), and commercial
modelling are based at Headquarters with travel to many project sites as required. Since much of these activities can be expected to
take place in an office environment, all roles associated with the Development Phase have been assumed to be located at HQ unless
they are clearly site specific, e.g., Subsea, marine etc. Whilst survey data was used to estimate where HQ jobs are likely to be located
(by region) the calculator responds to any percentage inputs that are inserted. As a result, any alternative, more granular data round the
location of company headquarters can be easily inserted.

Asset manufacturing is also typically completed off-site. Manufacturing site information was therefore sources from SIC Code Data, the
analysis for this can be found at Appendix C. Since asset construction, operations and maintenance are onsite activities, their associated
job locations have been assumed at the project site. The result of this was a phase-by-phase job breakdown, which could then be used
as a ‘pivot’ point from which employment could be forecasted or back-casted. As each of these assumptions around location are inputs,
it was decided that all of these assumptions should be kept in an Assumptions tab ( ).

To calendarise and future cast employment, the calculator needed to factor in the duration and effort distribution involved in each phase.
It was therefore necessary to develop a tab that performs this distribution. The calculator has assumed an average duration
for each phase by technology. The phase splits were developed using industry data and intelligence from experts. Where it was
necessary, phase splits were differentiated by size of project, e.g., Onshore wind, which has 3 phase splits determined by size of project,
by length of project, e.g., Nuclear, where the industry is expecting a 1 year decrease in build duration for each new build, or by different
types of situation, e.g., CCUS where phase splits were needed for each of the different scenarios associated with a CCUS Cluster.

Page 27 of 58 Opergy Limited.



o Power Sector Regional Jobs Estimates
pergy

Averages have then been used to determine the split of effort involved in each phase. Since Corporate roles have been effectively
removed from the other phases, it has been assumed that corporate roles will exist for the entirety of a project’s lifespan.

Essential to the calculator's output was direct Full Time Equivalent (FTE) projections. However, the survey data used reported on total
Jjobs, not FTEs. This therefore required a phase-by-phase conversion factor. A tab was then inserted that produced a conversion formula
-a' tab. This was achieved using supplied survey data around;

A) whether an employee was working full time or part time, and
B) whether an employee was classified as directly or indirectly working in the offshore wind sector.

With our confidence in the survey data, the same definitions used for distinguishing between full time and part time or direct and indirect
employment was used. A single fulltime employee was classified as anybody working for longer than 37.5 hours per week in offshore
wind; anything less was deemed a part time employee. From engaging with ONS we have discussed the definition for direct/indirect
employment and have attempted to use the same one as for LCREE surveys. From our understanding this is:

The definition of direct Power Jobs (LCREE) is an individual who works for an organisation whose activity directly produces power
or is an original equipment provider of the power generation equipment.

Indirect activity is the supply chain companies who support the power sector as part of their activities via the infrastructure or
operations of the direct companies.

LCREE originally used a definition of direct which included the majority of the companies who would be defined by the direct and indirect
definitions above.

Induced activity, which this work does not cover, is the wider supply chain, e.g., a steel manufacturer whose steel is used in a turbine,
and any additional activity in the economy generated because of demand for the products of power firms, the wages they pay to
employees, or the increase in demand for the inputs e.g., steel, concrete etc. used by businesses active in the sector.

It was therefore not necessary to make any additional calculations around direct or indirect employment in the offshore wind sector. All
that was needed was a phase-by-phase breakdown. This was ultimately achieved by comparing our Job Family Analysis, to the data
received from the survey.

Whilst our initial, phase-by-phase employment figures for the year 2022 were calculated, we determined that it would be inappropriate
to use the same approach when estimating past and future employment. This is because surveys, inevitably, reflect only a snapshot in
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time. We therefore concluded that employment should be calculated in line with the number of projects and turbines being developed,
manufactured, constructed or in operating each year. By pairing this with the phase splitting (by duration and effort), we were able to
establish how much effort was needed for each phase, each year, and each project. This was completed in a Futurecast tab. The design
of this tab was such that it directly pulled the relevant data from the Projects tab: name; number of generators; number of projects; UK
region and project timeline dates. This was pulled through in order to simplify the data that provides the people effort over time. In other
words, it made forecasting the effort required by each phase much easier to scrutinise (e.g., does construction begin in the year as
dictated by the dates a few columns to the left?) Once totals for each phase and year were reached, we were then able to calculate how
many projects and how much activity was being completed in 2022. Since it is not expected that the workforce needed in the
Development Phase will change in line with a project's size, employment is estimated by identifying whether a project is active in a
particular year. This makes the Development Phase unique, where the others were suitably calculated in line with the humber of
generators. In addition to each phase (for each project) is a ‘Year ID." The purpose of this Year ID, provided for every project, is to identify
the activity that is taking place at any one year. This step is crucial as it marries up the known projects' timeline information with the year-
on-year distribution of effort as dictated by the Phase Splits tab.
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By marrying up known activity taking place in 2022 with the phase-by-phase job totals for 2022, we were able to establish an industry
estimate of the number of jobs needed for each phase and for each project or number of turbines. Resultingly, we were then able to
develop employment pipelines for each phase. Using the newly calculated jobs/direct FTE per project or turbine, we were then able to
calendarise employment for each individual project. Combining this was our locational assumptions for each phase, a set of initial
employment estimates could be made for each of the UK regions.

It is at this stage at which two key changes was made between fixed and floating offshore wind. Firstly, although the survey data is non-
particular to a particular offshore wind structure, floating offshore wind is, compared to fixed offshore wind, a technologically immature
industry. As a result, there was very little sector activity taking place in 2022. Using this year as a base for calculating jobs/direct FTE per
project or turbine would therefore produce atypical figures. We therefore performed an assessment on the modelling work that had
been completed in conjunction with the survey work. We found that the year 2029 involved a degree of activity that could be accepted
as being reflective of a ‘typical year." Ultimately, this provided us with phase-by-phase job/direct FTE breakdown for floating offshore
wind. Following this, the methodology used for forecasting regional employment is once almost identical to the one used for fixed
offshore wind.

The second change concerns the post-2030 project pipelines. The list of projects used only accounts for the known pipeline. A
consequence of this would be a rapid fall of expected employment post-2030, particularly in the Development and Manufacturing
phases. As this is unrealistic, we have added ten 'predicted projects’ to the pipeline. Each equal in size (both in number of turbines and
MW/s), these projects have been added to provide users with the functionality that enables them to add real-world information as the
industry develops. However, in the absence of any additional post-2030 project information, the employment figures associated with
each of the projects should be treated with a lower level of confidence than those linked with the known pipeline.

The reason this functionality is not included in the floating offshore wind calculator is that more is known around the post-2030 project
pipeline. This is in large part because of industry expectations. Specifically, it is widely expected that the floating offshore wind industry
will growth at a much faster rate than fixed offshore wind. Owing to the rapid growth in floating offshore wind there is a larger pipeline
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of projects post-2030. Although it is expected that more projects will enter the pipeline, we felt that the amount of activity taking place
in floating offshore wind would provide a more reliable set of baseline employment figures post-2030.

Before arriving at our final employment figures, we judged it necessary to introduce some real-world factors that would specifically raise
the accuracy and overall reliability of our projections. First, the projections needed to be subjected to the improvement factors that can
be expected in most industries. The first of these factors is built on the principle that over time, people become more productive and
efficient. The second factor refers to the gains made as relevant technology improves. These final percentages were reached through
desk-based research, industry expertise and by consulting technical organisations, such as the Offshore Renewable Energy Catapult.
These percentages are applied for each year in the future, corresponding to the year labelled above. The tables below show the
compound effect over the lifetime of a fixed offshore windfarm.

0.45%
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

100.00%  99.55% 99.10% 98.65% 98.20% 97.75% 97.30% 96.85% 96.40% 95.95% 95.50% 95.05% 94.60% 94.15%

0.90%
2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

100.00% 99.10% 98.20% 97.30% 96.40% 95.50% 94.60% 93.70% 92.80% 91.90% 91.00% 90.10% 89.20% 88.30%

Above: the compound effect Productivity & Efficiency and Industry Technology Improvements on the Fixed Offshore Wind industry workforce.

Another key difference between the way in which we forecast fixed and floating offshore wind employment is found in the introduction
of these factors. Since floating offshore wind is a relatively immature industry, it is unlikely that any major gains from improved
productivity and efficiency or technological advancement will be seen until after 2030.

Finally, our forecasts needed to factor in the projected changes in UK labour force proportions. For example, much of the component
manufacturing for offshore wind will be completed overseas, we would expect that the percentage of the manufacturing workforce that
operates in the UK to be low. Since the initial workforce figures were taken from survey data and industry accepted projections of the
survey data, applying a UK labour factor was not necessary; this had already been completed. However, the calculator and resulting
employment projections to factor in the expected changes in the level of UK labour. The table below show the expected annual growth
for the fixed offshore wind industry. The initial data was gathered through the Offshore Renewable Energy Catapult.
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Asset Phase | Annual Growth | 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 I
Development 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Manufacturing 0.50% 0.00% 0.50% 1.00% 1.50% 2.00% 2.50% 3.00% 3.50% 4.00% 4.50% 5.00% 5.50% 6.00% 6.50%
Construction 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
0&M 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Corporate 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

Above: Phase-by-phase UK labour percentage growth per year, in fixed offshore wind,
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Once applied, the final employment projections could be applied on a regional basis. The final output, the calculator itself, displays the
data relevant to the end user. It ultimately allows the end user to make annual and regional employment selections. Furthermore, it
allows the end user to apply real-world changes in expectation around productivity, efficiency, technological advancements, or UK
labour proportions.

6.1.1 Fixed Offshore Wind Assumptions

(Note: all references to survey data refer to the Offshore Wind Industry Council Skills Intelligence Report 2023)

The Development Phase has been assumed at six years. This assumption was made following the publication and review of the
work completed for the Offshore Wind Industry Council Intelligence reports.

The Manufacturing Phase has been assumed at four years. This assumption was made following the publication and review of
the work completed for the Offshore Wind Industry Council Intelligence reports.

The Construction Phase has been assumed at four years. This assumption was made following the publication and review of
the work completed for the Offshore Wind Industry Council Intelligence reports.

The Operations & Maintenance (O&M) Phase has been assumed at thirty years. This assumption was made following the
publication and review of the work completed for the Offshore Wind Industry Council Intelligence reports.

It has been assumed that there will be people working in corporate roles for entirety of the lifespan of a fixed offshore wind
farm. This conclusion was reached since each project will require leadership and corporate support throughout its lifespan.
Jobs in these corporate roles are proportional to those across the other phases. For this reason, these jobs are apportioned using
the total of all other phases. These roles were found to be proportional to the other phases since the full list of Job Family Sub
Groups (as per the Opergy Group Common Taxonomy) that we expected to involve corporate activities took place across each
of the other four phases.

Jobs per Phase (for 2022) were calculated using a common taxonomy and job proportions taken from survey data.

Indirect employees in the same area of work are likely to be co-located with direct employees.

The models and calculations are accurate for normally sized commercial power projects. Any demonstrators (5 turbines or less)
will not conform as well to the model due to the lack of efficiencies of scale or the achievement of additional economies of
scale.
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e Direct and Indirect Jobs were calculated using survey data, using the same definition as what is used by the Low Carbon and
Renewable Energy Economy (LCREE), in which supply chain jobs are broadly indirect. However, due to the limits of the survey,
only immediate supply chain jobs are included, not the full end-to-end supply chain.

e Asitis anticipated that technology and productivity gains will only increase over time, the model calculator does not have the
functionality to decrease them.

e For manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes place
off-site. Instead, manufacturing jobs are located based on a separate SIC Code analysis, completed in conjunction with this
project. This SIC Code analysis was complete using data from the Business Register and Employment Survey (BRES). We took
the data from the business register and employment sector and gained the proportion of manufacturing employments using
the percentages agreed with DESNZ in our initial SIC code analysis work.

e Based on industry research, SIC code analysis and in-house expertise, we have determined that UK labour grows, on average,
by 0.5% for Construction and 0% for all other phases, each year.

e Productivity and Technology gains pre-2022 have been assumed at 100%. This is because the improvement factor percentages
are relative to a ‘starting year' (i.e., the present year).

o Corporate Management is assumed to be entirely based at HQ, whereas operational management is assumed to be across the
locations where work is being completed.

e The project pipeline for fixed offshore wind is based on the Renewable Energy Planning Database (REPD) and RUK's Energy
Pulse Database. Full access to this will require an RUK subscription. Each set of projects dates was then subjected to further
review internally, based on industry expectations.

e Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.

e Using our understanding of the size of the offshore wind industry, survey data has been uplifted to reach a total workforce of
32,257 for this year. A full link to the report containing this headline figure can be found here:

e Anticipated annual employment reductions as a result of improvements in productivity & efficiency as well as gains in
technological advancement is expected to be at 0.45% and 0.90% respectively. These percentages can be found here:

e Theregional HQ percentages were calculated using survey data. Once calculated, these percentages were weighted in London
and Scotland. Weighting was based on desk top research and in-house expertise. This approach was agreed following internal
discussions and discussions with DESNZ around where corporate activities are likely to take place.

e Offshore wind turbine effort, broken down by individual component, is based on research conducted by BVG Associates (link
found here). This informs the effort splits for fixed offshore wind.

e According to survey data, one Full Time Employee was classified as anyone working more than 37.5 hours per week.
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e According to ONS, the average Part Time Employee worked 16.7 hours per week. In the absence of Part Time averages at an
industry level, this national average has been assumed. Link found here:

e According to survey data, 94% of surveyed employees were Full Time, leaving 6% as Part Time.

e The twelve UK Regions have been used to regionalise employment.

e [tis assumed that gains in productivity, efficiency and technology do not grow exponentially. Therefore, once the combined
effect of productivity, efficiency and technology reaches 75% of its level that it was in 2022, growth flatlines.

e Forecasting (and back casting) has been estimated using 2022 as a 'typical’ year in the fixed offshore wind industry. By working
out the number of people needed for the various asset phases, this is then applied to the known project pipeline (through to
2030).

e \Where there is no information on the number of turbines, an average is taken based on the number of turbines being produced
by wind farms generating a similar number of M\Ws.

e Due to the lack of technology involved in the Development process and in corporate roles that exist across the other phases,
only Productivity & Efficiency Factors are applied. Conversely, Productivity & Efficiency and gains in Technology are applied to
the Manufacturing, Construction and O&M Phases.

e Ten projects of identical sizes have been added to the pipeline between 2031 and 2035 inclusive. The size was also determined
by Government targets. The projections that this assumption produces should be treated with less reliability than pre-2030
inclusive.

e Since Assumption 33 largely aims to provide the functionality for accommodating for future projects and information, this has
not been extended after 2035.

6.1.2 Floating Offshore Wind Assumptions

e The Development Phase has been assumed at six years. This assumption was made following the publication and review of the
work completed for the Offshore Wind Industry Council Intelligence reports.

e The Manufacturing Phase has been assumed at four years. This assumption was made following the publication and review of
the work completed for the Offshore Wind Industry Council Intelligence reports.

e The construction Phase has been assumed at four years. This assumption was made following the publication and review of the
work completed for the Offshore Wind Industry Council Intelligence reports.

e The Operations & Maintenance (O&M) Phase has been assumed at thirty years. This assumption was made following the
publication and review of the work completed for the Offshore Wind Industry Council Intelligence reports.
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e |t has been assumed that there will be people working in corporate roles for entirety of the lifespan of a floating offshore wind
farm. This conclusion was reached since each project will require leadership and corporate support throughout its lifespan. These
roles were found to be proportional to the other roles in each phase.

e Jobs per Phase were calculated using a common taxonomy and job proportions taken from survey data.

¢ Indirect employees are likely to be co-located with direct employees.

e The models and calculations are accurate for normally sized commercial power projects. Any demonstrators, very small or very
large projects will not conform as well to the model due to the lack of efficiencies of scale or the achievement of additional
economies of scale.

e Direct and Indirect Jobs were calculated using survey data, itself using the same definition as what is used by the Low Carbon
and Renewable Energy Economy (LCREE).

e Asitis anticipated that technology and productivity gains will only increase over time, the model calculator does not have the
functionality to decrease them.

e For manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes place
off-site. Instead, manufacturing jobs are located based on a separate SIC Code analysis. This SIC Code analysis was complete
using data from the Business Register and Employment Survey (BRES).

e Based on industry research, SIC code analysis and in-house expertise, we have determined that UK labour grows, on average, by
0.5% for Construction and 0% for all other phases, each year.

e UK labour, Productivity and Technology gains pre-2031 have been assumed at 100%. This differs from Fixed Offshore Wind since
Floating Offshore Wind is a less mature industry.

e Anticipated annual employment reductions as a result of improvements in productivity & efficiency as well as gains in
technological advancement is expected to be at 1.25% and 2.5% respectively.

e Corporate Management is assumed to be entirely based at HQ, whereas operational management is assumed to be across the
locations where work is being completed.

e The project pipeline for floating offshore wind is based on the Renewable Energy Planning Database (REPD) and RUK's Energy
Pulse Database. Full access to this will require an RUK subscription.

o Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.

e Using extrapolation previously conducted using survey data, we have determined that there will be 19,134 jobs in Floating
Offshore Wind in 2029.

e 2029 was selected from previous survey-extrapolation work since it, based on pipeline data, is the most likely to reliability reflect
a typical year in the floating offshore wind industry.
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e The regional HQ percentages were reached using survey data. Once calculated, these percentages were weighted in London
and Scotland. Weighting was based on in-house expertise. This was assumed following internal discussions and discussions with
DESNZ around where corporate activities are likely to take place.

e According to survey data, one Full Time Employee was classified as anyone working more than 37.5 hours per week. This
classification was used since it was also used in the recent OWIC Annual Employment and Skills surveys.

e According to ONS, the average Part Time Employee worked 16.8 hours per week. In the absence of Part Time averages at an
industry level, this national average has been assumed Link here:

e The twelve UK Regions have been used to regionalise employment.

e Itisassumed that gainsin productivity, efficiency and technology do not grow exponentially. Therefore, once the combined effect
of productivity, efficiency and technology reaches 75% of its level that it was in 2022, growth flatlines.

e Where information of number of turbines is missing, averages from the rest of the pipeline have been used.

6.2 Methodology B: Onshore Wind, Onshore Solar and Wave & Tidal

The project pipelines for onshore wind were also largely sourced from Renewable UK's Pulse Database, the Renewable Energy Planning
Database (REPD) and the Fifth Auction Round Results. In the interests of reliability and industry relevance, the pipeline was subject to
two rounds of filtering. The first round considered the actual likelihood that each of the project's will be granted planning permission.
Desk-based research was conducted on a random sample of projects that had little to no information relating to timescales, to fill in this
data. In every case, the project had been ‘proposed’ not ‘granted.” We concluded it would therefore be inappropriate to include these
projects in our calculations. Nevertheless, in the event that one or more of these projects, of which there are over a thousand, is granted
planning permission, then the calculator's functionality is such that the end-user can easily add this updated information to the main
project pipeline. A complete list of these projects can be found on the ‘Projects’ tab, below the confirmed project pipeline.

The second filtering round was necessary to eliminate small-scale, non-commercial scale projects. The high volume of projects of this
size, which would likely not fit the lifetime employment profile of a commercial scale project, would distort the overall employment
estimates.

The final stage to assembling the project pipeline involved adding ‘predictive projects. The number of projects added was proportional
to the number that it would take to fulfil current energy targets. Whilst the level of estimating reliability is inevitably lower than those
associated with the known project pipeline, they perform an important functional role for the calculators. Specifically, they allow end-
users to input key project information (i.e., region, number of generators, first power, etc). Their purpose is therefore identical to the
purpose behind Methodology 1.
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Since, unlike with Offshore Wind, we had no starting employment figure, three models were developed. Working with industry experts,
we calculated the total lifetime FTE required for a typically sized project for each technology. Based on high-level desk-based research,
the typical size for Onshore Wind, Onshore Solar and Wave & Tidal projects are as following:

- 225MWs, 15 x 1.5MW/s onshore wind turbines.
- BOMWSs, 125,000 solar panels and 6,000 foundations
- 5MWsSs, 4 x 1.25MW:s Tidal Turbine Generators (TTGs)

Three matrix tables were then built, comparing the Opergy Group Common Taxonomy with the four asset phases. Each asset phase was
then broken down by the activities that would be expected to be taking place during that phase. This was repeated for each technology,
accommodating for the different activities that could be expected to take place. We then populated the matrix with the activity effort
that could be expected for the respective activity. Using our knowledge of where corporate roles are in relation to the Opergy Group
Common Taxonomy, we were then able to distinguish how much of the phase-by-phase activity effort was associated with corporate
activities. Unlike the technologies in methodology A, an important distinction to be made is, the phase-by-phase UK labour percentages
are introduced at an earlier stage. As the input data for the two Offshore Wind calculators were sourced from the OWIC Skills Intelligence
reports, in which a factor for calculating the UK workforce had already been applied, no initial UK labour percentage needed to be
applied. By contrast, the three calculators developed using Methodology B were modelled using a desk-based study into an industrially
average-sized project and the FTEs required for each activity and each phase. As a result, it was necessary to introduce an initial UK
labour percentage at a phase-by-phase level. For each technology, determining this current level (i.e, 2023) was achieved through
inhouse expertise and understanding as well as through desk-based research. Once applied to each stage, UK labour growth is applied
in the same way as for Methodology A.
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Once calculated, we then applied employment by year. This was achieved using the modelled duration associated with each activity
phase as well as with in-house expertise.

To account for the size range within Onshore wind projects, the project pipeline, three ‘Phase Splits' were developed;

e 15 turbines or less
e 15to 80 turbines
e 81o0rabove

For any project comprised of fewer than fifteen turbines, one year was assumed for manufacturing and construction. For 15 to 80 turbine
two years was assumed for the phases. A three-year duration was assigned to the few projects of over eighty turbines.

This scaling was not repeated for Onshore Solar or Wave & Tidal. Since the overwhelming majority of solar farms can be built within a
year, the build phase (Manufacturing and Construction) has been assumed as a year for all projects. The smaller project pipeline for
Wave & Tidal, and narrower range in size, removed the necessity for further scaling. As a result, scaling is current only applied to onshore
wind. At the Asset Phase stage, the functionality that allowed end-users to toggle between Total FTEs and Direct FTEs was inserted. A
small distinction to be made here is between Methodology B, which directly pulls the FTEs associated from a model, whereas,
Methodology A, gains FTE from the survey.

These modelled FTEs are then future cast onto the project pipelines. From this, the demand-based estimates for total and direct FTEs
were calculated at a project and phase level. The method for determining phase-by-phase location was similar to that used in
Methodology A. FTEs in corporate roles or working in the Development Phase have been assumed to be working at headquarters. The
HQ percentages used for Offshore Wind was used in Methodology B also. Likewise, SIC Code regional averages were used to apportion
manufacturing. In the absence of SIC Code data for Wave & Tidal energy, desk-based research was conducted.

Once aggregated, the pre-determined improvement factors and UK labour factors were applied. The current levels and anticipated
growth levels were determined through in-house expertise and desk-based research. The end result was three working calculators that
could generate employment results based on the following selections: UK region; year; asset phase; UK labour percentage;
improvements in productivity and efficiency and advancements in technology. The high-level results were then displayed in graphical
form.
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6.2.1 Onshore Wind Assumptions

For a typical wind farm, the Development Phase lasts around four years. This duration was a product of the modelling phase,
itself completed using in-house onshore wind expertise. This included the CEO of Continuum, a composite blade recycling
company.

For a typical wind farm, the Manufacturing Phase lasts around two years. However, smaller/larger arrays may be a year
shorter/longer. This duration was a product of the modelling phase, itself completed using in-house onshore wind expertise.
This included the CEO of Continuum, a composite blade recycling company.

For a typical wind farm, the Construction Phase lasts around two years. However, smaller/larger arrays may be a year
shorter/longer. This duration was a product of the modelling phase, itself completed using in-house onshore wind expertise.
This included the CEO of Continuum, a composite blade recycling company.

For a typical wind farm, the Operations and Maintenance (O&M) Phase lasts around twenty years. This duration was a product
of the modelling phase, itself completed using in-house onshore wind expertise. This included the CEO of Continuum, a
composite blade recycling company.

It has been assumed that there will be people working in corporate roles for entirety of the lifespan of an onshore wind farm.
This conclusion was reached since each project will require leadership and corporate support throughout its lifespan. These
roles were found to be proportional to the other roles in each phase.

Employment in these corporate roles is proportional to those across the other phases. For this reason, employment is
apportioned using the total of all other phases.

Employment proportions in the other phases were calculated with the Opergy Common Taxonomy.

Based on industry expertise and research, a typical wind farm has been defined as one comprised of between fifteen and
eighteen individual turbines inclusive. This process involved a high-level overview of the project pipeline and agreeing,
internally, as to its exact implications for scaling.

Wind farms comprised of fewer than fifteen individual turbines will take a year less to manufacture and construct. This was
assumed following a high-level analysis of fully commissioned projects,

Wind farms comprised of more than eighty individual turbines will take a year more to manufacture and construct. This was
assumed following a high-level analysis of fully commissioned projects,

Since the primary interest of this calculator is in commercial scale wind farms, any projects with a combined power below
1.5MWs have not been included in any calculations.

The twelve UK regions have been used to regionalise employment.
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e [t hasbeen determined that FTEs involved in the Development Phase are all based at HQ. This was assumed following internal
discussions around where Development Phase activities are likely to take place.

e Since the general development and corporate activities involved in onshore wind is not too dissimilar from offshore wind, the
regional percentages used for the offshore wind calculators have been used as this has been gained from survey and most
of the organisations involved are the same.

e With manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes
place off-site. Instead, manufacturing jobs are located based on a separate SIC Code analysis and weighting, based on
additional research. This SIC Code analysis was complete using data from the Business Register and Employment Survey
(BRES).

¢ Employment has been calculated using a model, itself developed through in-house expertise and research.
e The model was developed by apportioning employment according to the Opergy Common taxonomy.
e Direct and Indirect employment was calculated using the same survey data that underpinned offshore wind. This used the
same definition as what is used by the Low Carbon and Renewable Energy Economy (LCREE), in which supply chain jobs are
broadly indirect. However, due to the limits of the Survey, only immediate Supply Chain jobs are included, not the full end to
end supply chain.
Indirect employees in the same area of work are likely to be co-located with direct employees.
Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.
Onshore wind turbine effort, broken down by individual component, is based on in-house knowledge.
Productivity and Technology gains pre-2022 have been assumed at 100%.
Anticipated annual employment reductions as a result of improvements in productivity & efficiency as well as gains in
technological advancement is expected to be at 0.50% and 1.25% respectively. These percentages were arrived at having
consulted internal industry experts around the likely improvements in improvements in productivity, efficiency and
technology. This has also been guided by Opergy's understanding of the growth, development and trajectory of the offshore
wind sector in the last twenty years. This included an acute understanding of the industrial effects that these improvements
had on a year-on-year basis. Although this translates into a small impact at a regional level, it was considered appropriate to
factor into the final employment calculations and for the purposes of providing end-user functionality.

e |tis assumed that gains in productivity, efficiency and technology do not grow exponentially. Therefore, once the combined
effect of productivity, efficiency and technology reaches 75% of its level that it was in 2022, growth flatlines.

e UK labour current Levels and growth levels were determined by in-house experience and desktop research. A key input into
our estimates was found in a report, produced by BVG Associates (link here:). Since this report was five years old and pertains
specifically to the financial context behind UK content, these figures were subject to a further internal reviews. These reviews
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6.2.2

were scrutinised by experts with extensive experience in the onshore wind sector with acute understandings of the onshore
wind sector supply chain.

The pipeline of projects was taken from RUK's Pulse Database and the Auction Round 5 Results Project List. Additional
research was used to fill in a small amount of additional information needed for the calculations. Access to RUK's Pulse
Database and The Wind Power require subscriptions.

Seven projects of identical sizes have been added between 2029 and 2035 inclusive. Their sizes were determined by
Government targets. The projections that this produces should be treated with a lower level of reliability than with other
projections.

Jobs for the 'Management', 'Corporate Services' and 'People Development' job families are apportioned, unlike the other job
families as they perform a supporting role to the other families.

The growth in effort required to maintain and operate an onshore wind farm is estimated to be similar to that needed for an
offshore wind farm. Effort therefore rises by 2.5% per annum.

Direct to Indirect Employment Breakdown also informed by BVG Associates Economic Benefits From Onshore Wind Farms.
The full report can be found here:

Commercial Solar PV Assumptions

For a typical solar power project, the Development Phase lasts around two years.

For a typical solar power project, the Manufacturing Phase lasts around one year

For a typical solar project, the Construction Phase lasts around one year.

For a typical solar power project, the Operations and Maintenance (O&M) Phase lasts around twenty years.

These durations were accepted following discussions with industry experts, who oversaw the modelling process.

It has been assumed that there will be people working in corporate roles for the entire lifespan of a solar project. This
conclusion was reached since each project will require leadership and corporate support throughout its lifespan. These roles
were found to be proportional to the other roles in each phase.

FTEs in these corporate roles are proportional to those across the other phases. For this reason, these FTEs are apportioned
using the total of all other phases.

Employment proportions in the other phases were calculated with the Opergy Common Taxonomy.

To model employment, a project comprised of 125,000 individual panels, 6,000 foundations, with a capacity of 50MW's was
used.

The twelve UK regions have been used to regionalise employment.

Page 44 of 58 Opergy Limited.


https://www.renewableuk.com/page/EnergyPulse
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/1183230/cfd-ar5-results.pdf
https://www.thewindpower.net/index.php
https://www.gov.uk/government/publications/british-energy-security-strategy/british-energy-security-strategy
https://bvgassociates.com/the-power-of-onshore-wind/

Power Sector Regional Jobs Estimates

¢ |t has been determined that FTEs involved in the Development Phase are all based at headquarters. It has been assumed that
HQs are based in similar locations as for other technologies. This is because it is not anticipated that HQ employment
proportions will be significantly different between the wind industries.

e The regional percentages used for development and corporate roles were taken from the other technologies.

e With manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes

place off-site. Instead, manufacturing FTEs are based on additional research, including the use of SIC Code data. This SIC

Code analysis was complete using data from the Business Reqgister and Employment Survey (BRES).

Direct and Indirect FTEs were calculated using in-house expertise.

Indirect employees in the same area of work are likely to be co-located with direct employees.

Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.

Year-on-year and lifespan effort, broken down by individual component, is based on in-house knowledge.

Productivity and Technology gains pre-2023 have been assumed at 100%. This is because the improvement factor

percentages are relative to a ‘starting year' (i.e. present).

e Anticipated annual employment reductions as a result of improvements in productivity & efficiency as well as gains in
technological advancement is expected to be at 0.50% and 0.9% respectively. These percentages were arrived at having
consulted internal industry experts around the likely improvements in improvements in productivity, efficiency and
technology. This has also been guided by Opergy's understanding of the growth, developments and trajectory of the offshore
wind sector in the last twenty years. This included an acute understanding of the industrial effects that these improvements
had on a year-on-year basis. Although this translates into a small impact at a regional level, it was considered appropriate to
factor into the final employment calculations and for the purposes of providing end-user functionality.

e [tisassumed that gains in productivity, efficiency and technology do not grow exponentially. Therefore, once the combined
effect of productivity, efficiency and technology reaches 75% of its level that it was in 2022, growth flatlines

e UK labour current levels and growth levels were determined by in-house experience and desktop research.

e The pipeline of projects was taken from the Renewable Energy Planning Database and the Auction Round 5 Results Project
List. Additional research was used to fill in a small amount of additional information needed for the calculations. Access to
RUK's Pulse Database and The Wind Power require subscriptions.

¢ Ninety-six projects of identical sizes have been added between 2028 and 2035 inclusive. Their sizes were determined by
Government targets. The projections that this produces should be treated with a lower level of reliability than with other
projections.

e Where project pipeline information is missing (e.g., on number of generators, power capacity), an average was used. This
average is 13.3 MWs and is identified via red text.

e Additional research was completed to scrutinise of the totals calculated.
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FTEs for the 'Management', 'Corporate Services' and 'People Development' job families are apportioned, unlike the other job
families as they perform a supporting role to the other families.

6.2.3 Wave & Tidal Assumptions

Foratypical wave/tidal power project, the Development Phase lasts around three years. This duration was arrived at following
consultation with the Project Director for Meygen.

For a typical wave/tidal power project, the Manufacturing Phase lasts around one year. This duration was arrived at following
consultation with the Project Director for Meygen.

For a typical wave/tidal project, the Construction Phase lasts around one year. This duration was arrived at following
consultation with the Project Director for Meygen.

For a typical wave/tidal power project, the Operations and Maintenance (O&M) Phase lasts around twenty-five years. This
duration was arrived at following consultation with the Project Director for Meygen.

It has been assumed that there will be people working in corporate roles for the entire lifespan of a wave/tidal project.

FTEs in these corporate roles are proportional to those across the other phases. For this reason, these FTEs are apportioned
using the total of all other phases. This conclusion was reached since each project will require leadership and corporate
support throughout its lifespan. These roles were found to be proportional to the other roles in each phase.

Employment proportions in the other phases were calculated with the Opergy Common Taxonomy.

To model employment, a project comprised of four TTGs (Tidal Turbine Generators) was developed. This modelling exercise
was completed with the former Project Director for the Meygen Tidal Energy Plant.

The twelve UK regions have been used to regionalise employment.

It has been determined that employment involved in the Development Phase are all based at headquarters. This was assumed
following internal discussions around where Development Phase activities are likely to take place.

Since the general development and corporate activities involved in wave/tidal projects is not too dissimilar from offshore
wind, the regional percentages used for the offshore wind calculators have been used.

With manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes
place off-site. Instead, manufacturing FTEs are based on additional research.

Direct and Indirect FTEs were calculated using in-house expertise.

Indirect employees in the same area of work are likely to be co-located with direct employees.

Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.
Year-on-year and lifespan effort, broken down by individual component, is based on in-house knowledge.
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e Productivity and Technology gains pre-2023 have been assumed at 100%. This is because the improvement factor
percentages are relative to a ‘starting year' (i.e. present).

e Anticipated annual employment reductions as a result of improvements in productivity & efficiency as well as gains in
technological advancement is expected to be at 0.50% and 0.90% respectively. These percentages were arrived at having
consulted internal industry experts around the likely improvements in improvements in productivity, efficiency and
technology. This has also been guided by Opergy's understanding of the growth, developments and trajectory of the offshore
wind sector in the last twenty years. This included an acute understanding of the industrial effects that these improvements
had on a year-on-year basis. Although this translates into a small impact at a regional level, it was considered appropriate to
factor into the final employment calculations and for the purposes of providing end-user functionality.

e |tis assumed that gains in productivity, efficiency and technology do not grow exponentially. Therefore, once the combined
effect of productivity, efficiency and technology reaches 75% of its level that it was in 2022, growth flatlines.

e UK labour current levels and growth levels were determined by in-house experience and desktop research.

e The pipeline of projects was taken from RUK's pulse database and the Auction Round 4 & 5 Results Project List. Further
research was undertaken to fill in a small amount of additional information needed for the calculations. Access to RUK's Pulse
Database requires a subscription.

e Eight projects of identical sizes have been added between 2028 and 2035 inclusive. Their sizes were determined by
Government targets. The projections that this produces should be treated with a lower level of reliability than with other
projections.

e Where project pipeline information is missing (on number of generators), an average was used. This average was, itself,
calculated using the known project pipeline.

e Effort across the O&M phase is uniform since this activity is much more difficult and completed to a schedule across the
lifespan of the project.

e FTEs for the 'Management', 'Corporate Services' and 'People Development' job families are apportioned, unlike the other job
families as they perform a supporting role to the other families.
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6.3 Methodology C: Nuclear and CCUS

Rather than forecasting based on current workforce size or using a model, projections were reached using actual data supplied from the
UK's leading Nuclear and CCUS developers. Data for nuclear energy was provided by EDF energy, which owns all of the UK's currently
operating power stations as well as the two projects in the build phase (Hinkley Point C and Sizewell C). In the absence of employment
data for Small Modular Reactors (SMRs), data associated with this sub-sector has not been included. Our data for CCUS was supplied
from a wider range of providers. This data was sourced from DRAX, BP, CCSA, other Clusters and RWE.

Once the data was received, the next step was to clean and categorise it. First, this involved aligning the nomenclature used in each data
source to the Opergy Common Taxonomy. Completing this was necessary as it improved our understanding of the roles involved across
the projects’ lifespans, making it easier to fit employment into the various asset phases and locations. For Nuclear Power Generation,
this provided us with the initial year-by-year distribution of FTEs for the '‘Build Phase' (Manufacturing and Construction) and Operations
& Maintenance.

Aligning data to the Opergy Common Taxonomy was not necessary for the provided CCUS data. This is because the bulk of the data,
supplied by external collaborators, used similar asset phase terminology. However, since the data received was the most disparate of
all the technologies, more work was needed to categorise and homogenise it. Moreover, since this calculator further accommodated for
the various stages involved in each cluster, additional work was needed to categorise the data.

The data supplied from EDF Energy concerned employment at each fully operational project as well as the two projects undergoing the
Build Phase. In the absence of FTEs associated with the Development, this phase was modelled. After consulting with industry experts,
we used employment associated with similar projects as a foundation on which Development could be modelled. Having reached a
stage at which the same nomenclature was used for all phases, corporate roles could be separated out accordingly. The same Job
Family Subgroups used in Methodologies A and B were used for this separation.

For nuclear energy, the second step was to categorise the projects into those already operating and projects undergoing the ‘build
phase.’ Since all operational projects were fully commissioned before 2015, we only included the Operations and Maintenance phase.
The uniquely precise nature of the operational activities involved in nuclear power generation is such that it is not anticipated that
employment during this phase will fluctuate. Since we received employment data on corporate support from industry for the build phase
and O&M phase, we did not use the same method as in Methodologies A and B, but used the actual data.

Two additional projects were also added to the pipeline. The first, assumed to be a double reactor of 3200MWs is assumed to enter the
development phases in the next decade. The second project has been added to provide functionality around the relationship between
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employment and the MWs associated with each project. To illustrate this, the size was assumed at 1600MWs, generating 70% of the
employment that would be expected on a project with a 3200M\W capacity. These can be easily changed by the user. The single reactor
project has not been factored into the final employment calculations.

The additional line item for CCUS is displayed to show that individual projects, not directly related to clusters are acknowledged. Again,
this additional line item (Bacton) is for illustration and has not been included in the final calculations.

Once the year-by-year employment splits had been apportioned for each phase, they were then projected onto the project pipeline, in
real time. For CCUS, this was repeated for each of the three stages. As with the other methodologies, the data was aggregated at a
regional level before the industrial improvements and UK labour factors were applied. As referenced previously, the activities involved
across all phases of a nuclear power project are precise and highly specialised. As a result, it is unlikely that any improvements in
efficiency, productivity or technology will translate into any notable reductions in the FTE required to perform the same tasks, year-on-
year. At a phase wide level, it is estimated that the Build Phase for Sizewell C will be a year shorter than Hinkley Point C's. For the purposes
of predictive modelling, the predictive project included in the pipeline has been assigned a Build Phase a year shorter than Sizewell C.
No changes have been made for any other phase. Since all active projects are wholly owned by EDF Energy, the British subsidiary of
EDF, UK labour has been assumed at 100% across all phases. Nevertheless, the functionality to alter each of these factors has been
included in the calculator.

This treatment is similar for CCUS, albeit for different reasons. Since CCUS is a relatively new industry in the UK, it has been assumed
that employment reductions stemming from improvements in efficiency, productivity and technological advancements will not take
effect until after 2030. The year-on-year growth for the improvement factors have been estimated using the available data. The
calculator's UK labour percentages have been assumed at 100% across all phases, since the data received from external engagement
only gives data on UK based employees.

Once applied, the same interactive elements included in the other methodologies were added to both calculators. The CCUS calculator
uniquely displays a third option box, allowing the end-user to choose whether employment in carbon capture, transport, storage, both
transport and storage or all three is displayed, the data was further displayed in graphical form.

Carbon Capture does not have a projected pipeline as Opergy feels the currently planned 8 Clusters will deliver the required carbon
capture (and storage) capability, however, a spare blank line has been included in case an additional project is needed. Into this line we
have added the Bacton Project (East Anglian Cluster) as a likely possible g™ Cluster.
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6.3.1 Nuclear Power Generation Assumptions

The Development Phase has been assumed at eight years. This duration was assumed from year-on-year workforce data,
directly supplied by EDF. This was then scrutinised internally, by a Managing Director working directly with EDF on Sizewell
C's skills program.

The Manufacturing Phase has been assumed at twelve years. The impact of the Pandemic is such that Hinkley Point C's Build
Phase is a year longer than Sizewell C. This duration was assumed from year-on-year workforce data, directly supplied by
EDF. This was then scrutinised internally, by a Managing Director working directly with EDF on Sizewell C's skills program.

The Construction Phase has been assumed at twelve years, taking place concurrently with the manufacturing phase. This
duration was assumed from year-on-year workforce data, directly supplied by EDF. This was then scrutinised internally, by a
Managing Director working directly with EDF on Sizewell C's skills program.

Given the small number of projects, no assumption has been made on the average Operations & Maintenance (O&M) duration.
Estimates for each project have been taken. This duration was assumed from year-on-year workforce data, directly supplied
by EDF. This was then scrutinised internally, by a Managing Director working directly with EDF on Sizewell C's skills program.
The Operations and Maintenance (O&M) phase involves a pre-O&M phase and a standard operational phase post-first power.
This period, unique to nuclear power generation, involves training, initial fuelling and ensuring that the correct workforce size
is in place to operate the generator(s). This stage also takes into count the two to three years needed to defuel.

Once fully commissioned, it is expected that employment during the O&M phase does not change year-on-year.

It has been assumed that there will be people working in corporate roles for entirety of the lifespan a nuclear power project.
This conclusion was reached since each project will require leadership and corporate support throughout its lifespan. These
roles were found to be proportional to the other roles in each phase.

Employment in these corporate roles is proportional to those across the other phases. For this reason, these roles are
apportioned using the total of all other phases.

The HQ percentages were gained from analysing the HQs of EDF and assumption that the HQ percentages for the supply
chain firms will be the same for the other sectors.

The twelve UK regions have been used to regionalise employment.

Most employment forecasts were provided by EDF.

FTEs per Phase were calculated using a common taxonomy, converted from the nomenclature used by EDF.

Indirect employees in the same area of work are likely to be co-located with direct employees.
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Direct and Indirect employment percentages were taken from data supplied by EDF and additional research.

For manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes place
off-site. Instead, manufacturing FTEs are located based on a separate SIC Code analysis and desk-based research. This SIC
Code analysis was complete using data from the Business Register and Employment Survey (BRES).

Based on industry research, SIC code analysis and in-house expertise, we have determined that UK labour proportions do not
change over time and are at around 100%. This SIC code analysis, completed in conjunction with this project, was used to
regionalise manufacturing data. It is not expected that UK labour percentages will change since EDF, which supplied us with
domestic employment data, owns the sites of both of the nuclear power stations that are currently undergoing the Build
Phase.

Corporate Management is assumed to be entirely based at HQ, whereas operational management is assumed to be across
the locations where work is being completed.

Additional project information has been taken using desk-based research and in-house knowledge.

Whilst it is expected that there is a small number of project employees based at HQ, France, it is not considered a portion
large enough to factor into the calculations. As a result, UK labour has been assumed as 100% for all phases.

The precise planning and operations processes involved in nuclear power generation is such that it is unlikely that any
meaningful gains are to be made from productivity, efficiency, or technological advancement. On average though, it is
expected that gains can be made in the early stages of manufacturing and construction (during the build). Therefore, the build
duration is reduced by a year for Sizewell C (compared to Hinkley Point C) and the next predicted project is expected to take
a year less to build than SZC.

A single additional project has been added to the pipeline. Employment figures resulting from this should be treated with a
lower level of reliability since the project has yet to be confirmed. Current information is based on estimates.

An additional, fourth project has been added producing half the power of the other new builds. Since it is not predicted, it has
not been included in calculations. Employment is based on a changeable percentage in the Input Assumptions (Changeable)
tab. The default is 70% and does not apply to the Development Phase.

6.3.2 CCUS Assumptions

For Carbon Capture, Transport and Storage, all employment information (figures, durations) for each phase have been taken
directly through external engagement, desk-based research, and some in-house expertise. The majority of the data was
supplied in confidence by BP, RWE, DRAX and the CCSA.

It is assumed that each cluster has the infrastructure for three main stages involved in CCUS: Capture, Transport and Storage.
These three broad groups were arrived at following extensive industry engagement, pertaining to the four organisations listed
above.
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e The power generation produced from the Carbon Capture Stage Is achieved in two broad ways: biomass and CCGTs
(Combined Cycle Power Plants)

e Two methods of transportation have been identified: pipeline and logistics. Whilst these were initially identified through desk-
based research, this was validated from data supplied, in confidence, by BP.

e Two methods of storing carbon have been identified: greenfield and brownfield sites. Whilst these were initially identified
through desk-based research, this was validated from data supplied, in confidence, by BP.

e Storing carbon at greenfield sites occurs five years before storage at brownfield sites. This assumption was reached following
consultation with industry stakeholders (see list in first assumption).

e The cluster list was developed using information received as part of a project Opergy completed in collaboration with the
CCSA. Whilst the majority of this information was supplied in the CCSA Carbon Capture, Utilisation and Storage Case Studies
document, wider industry discussions deemed it necessary that key project start dates be reviewed in line with current
expectations.

e |t hasbeen assumed that there will be people working in corporate roles during all phases and stages involved in each cluster.
This conclusion was reached since each project will require leadership and corporate support throughout its lifespan. These
roles were found to be proportional to the other roles in each phase.

e The twelve UK regions have been used to regionalise employment.

e HQ regional employment for the other technologies has been used to regionalise CCUS employment. This is because it is
not anticipated that HQ employment proportions will be significantly different between the industries.

o |t has been determined that jobs involved in the Development Phase are all based at headquarters. This was assumed
following internal discussions around where Development Phase activities are likely to take place.

¢ \With manufacturing, employment has been divorced from the regions that projects are located at, since it typically takes
place off-site. Information from DRAX has been used to distribute manufacturing regionally.

e Forall jobs based at HQ, the proportion of direct to indirect employment has been assumed to be the same as for offshore
wind. For the Manufacturing, Construction and Operations & Maintenance (O&M) phases, much of this information was filled
using data supplied through external engagement (e.g., CCSA, DRAX).

¢ Due to the nascence of the CCUS industry in the UK, this meant a number of gaps were left in our understanding of which
FTEs were direct and indirect. Therefore, in a situation in which we had direct and indirect employment percentages for one
stage but not another, the known percentages would be used to fill in the gaps in that particular stage.

¢ Indirect employees in the same area of work are likely to be co-located with direct employees.

e Desk-based research has been undertaken to fill in any information gaps that are needed for main calculations.

e Since itis a nascent industry, the improvement factors around productivity, efficiency and technological advancements have
been assumed as the same as floating offshore wind - another nascent industry.
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e Since the bulk of the employment information pertains to UK employees, UK labour has been assumed at 100%. However,
due to the lower confidence level associated with this calculator, the functionality has been added to accommodate for
change, in the event that more information is found.

e Allrelevant information for each cluster has been found through desk-based research.

e Employmentis directly scaled depending on the number of biomass/CCGT generators in each cluster. This was applied since
it was internally concluded that assuming that employment levels do not change in line with the number of generators would
be incorrect.

e Any additional gaps have been addressed through desk-based research.

e Since itis not predicted that any more CCS enabling CCUS clusters will emerge, no ‘predicted’ line items have been added.

e Since Bacton is a single CCUS project rather than part of cluster, this project has been listed for future functionality, without
factoring into the calculations.

e Since much of the employment information provided by collaborators pertains to the Manufacturing, Construction and O&M
phases, we used offshore wind percentages to address direct employment and corporate roles that are derived from the
other phases.

e CCUS clusters are aggregations of many carbon emitting industries. The CCUS calculator only concerns the carbon
generation of power stations. Therefore, there is still a substantial number of employees engaged in carbon capture not
represented in the calculator at this stage.

¢ We have used the DRAX timeline of design, manufacture and build and applied it to the other clusters. We are also using the
DRAX job figures for all Bioenergy powerplants (link to report her As DRAX is very large, again this assumption may not be
appropriate for all sizes of BECCS powerplants.
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7 Appendix B - Bibliography of Referenced
Research Materials & Data Sources

Bibliography
TECHNOLOGY | ORGANISATION TITLE OF PAPER / RESEARCH DATE
CCUS AECOM Ferrybridge D CCGT Power 2017
Station
Onshore Wind | BVG Associates | The Power of Onshore Wind 2018
CCUS CCSA CCSA Workforce & Skills Position 2023
Paper
Nuclear Clark, H & Nuclear Electricity in the UK 2019
Roberts, T, BEIS (earliest)
(now DESNZ)
CCUS Cogent Skills A Greenprint for Skills for the Low- 2023
Carbon Industries: Unlocking the Skills
Needed for Our Low-Carbon Future
CCUS Dept. for CCUS Investor Roadmap: Capturing 2022
International Carbon and a Global Opportunity
Trade (withdrawn)
Nuclear EDF Energy HPC: Immigration Risk to Workforce - | 2023
Request for Support, April 2023
CCUS Eggborough Eggborough CCGT Project 2016
Power Ltd
Nuclear Evans, S, Carbon | Analysis: UK Nuclear Output Falls to 2022
Brief Lowest Level Since 1982
Offshore Gov.UK Average Actual Weekly Hours of Updated
Wind Work for Part-time Workers regularly
(Seasonally Adusted)
Multiple Gov.Uk British Energy Security Strategy 2022
Sectors
Multiple Gov.UK Contracts for Difference (CfD) 2022
Sectors Allocation Round 4: results
Multiple Gov.UK Contracts for Difference (CfD) 2023
Sectors Allocation Round 5: results
Multiple Gov.UK Renewable Energy Planning Database | Updated
Sectors regularly
Solar IRENA Future of Solar Photovoltaic: 2019
Deployment, Investment, Technology,
Grid Integration and Socio-economic
Aspects
Solar Niranjan, A, The | EU Moves to Cut Dependency on 2023
Guardian China for Battery and Solar Panel
Material
Multiple Nomis Business Register and Employment 2022
Sectors Survey
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Nuclear Nuclear SkKills Nuclear Workforce Assessment 2019 2019
Strategy Group
CCUS Offshore Ltd HyNet Confirmed as UK Carbon 2021
Capture, Storage Project
Wave & Tidal | ORE Catapult 10 Years of ORE Catapult 2023
Wave & Tidal | ORE Catapult Tidal Stream and Wave Energy Cost 2018
Reduction and Industrial Benefit
Offshore ORE Catapult Floating Offshore Wind Future People, | 2022
Wind Skills & Vocations Study
Offshore ORE Catapult Wind Farm Costs 2019
Wind
Offshore OWIC Offshore Wind Skills Intelligence 2023
Wind Report
CCUS Oxford The Economic Impact of Drax Power 2021
Economics Station in 2021
Offshore Renewables Value Breakdown for the Offshore 2010
Wind Advisory Board Wind Sector
Multiple Renewable UK Renewable UK Pulse Database Updated
Sectors regularly
CCUS RWE South Wales Industrial Cluster Wins 2020
Funding
Multiple SIC Code Data SIC Code Data 2022
Sectors
Nuclear Sizewell C Sizewell C Early Workforce Information | 2023
Briefing
Solar Solar Energy UK | Solar's Role in Addressing the Energy | 2022
Crisis
Nuclear Statista Regional Employment in the Civil 2022
Nuclear Sector in the United Kingdom
(UK) from 2018 to 2022
Solar Statista Estimated number of employees in the | 2021
solar photovoltaic industry in the
United Kingdom (UK) 2021, by country
Nuclear The UK Civil Number of Employees by 2022
Nuclear Industry | Parliamentary Constituency Summer
2022
CCUS University of Centre for Energy Policy 2022
Strathclyde
CCUS Vivid Economics | Capturing Carbon at Drax: Delivering 2021
Jobs, Clean growth and levelling up
the Humber
CCUS ZEP CCS/CCU projects Updated
regularly
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Data Sources and Verification Meetings

TECHNOLOGY DATA ORGANISATION / INDIVIDUAL DATE
Offshore Wind  |Fixed offshore wind Using OWIC and Renewable UK [10/05/23
data survey data. Martin Dronfield,
Chris Ayres, Mark Buckton
Offshore Wind  |Fixed offshore wind Using OWIC and Renewable UK (11/05/23
data survey data. Martin Dronfield,
Chris Ayres, Mark Buckton
Offshore Wind  |Fixed offshore wind Using OWIC and Renewable UK [16/05/23
data survey data. Martin Dronfield,
Chris Ayres, Mark Buckton
Offshore Wind  |Fixed offshore wind Using OWIC and Renewable UK [18/05/23
data survey data. Martin Dronfield,
Chris Ayres, Mark Buckton
Offshore Wind  |Floating offshore wind  |Using OWIC and Renewable UK [12/06/23
data survey data. Martin Dronfield,
Chris Ayres, Mark Buckton
Offshore Wind  |Floating offshore wind |Using ORE Catapult data. Martin [13/06/23
Modelling Dronfield, Chris Ayres, Mark
Buckton
Nuclear New Build Employment [EDF - Jamie White & Guy 24/05/23
data Hazlehurst
Nuclear Operations and EDF - Jamie White, Guy 14/06/23
Maintenance Hazlehurst & Chris Young
employment
requirements
Carbon Capture |Employment data DRAX - Richard Gow, Thomas 17/05/23
meeting Lilleyman
Carbon Capture |Economic Impact DRAX - Thomas Lilleyman 12/07/23
results
Carbon Capture |Cluster Employment CCSA - Max Musing 02/11/23
Data
Carbon Capture |Transport and Storage |BP - Hisham Hamid 09/10/23
data
Storage data 02/11/23
Carbon Capture |Planning and RWE - Meeting with Joanna 07/11/23
development Herridge
employment data
Carbon Capture |Verification Mark Riley, Philips 66 19/12/23
Wave & Tidal Initial Modelling Martin Dronfield, Martin 06/07/23
Graystone, Chris Ayres, Mark
Buckton
Wave & Tidal Modelling completion  [Martin Dronfield, Martin 26/07/23
and QA Graystone, Chris Ayres, Mark
Buckton, Johnathan Reynolds,
Andrew Holyland
Onshore Wind  |Initial Modelling Martin Dronfield, Martin 07/06/23
Graystone, Chris Ayres, Mark
Buckton
Onshore Wind  |Modelling completion  [Martin Dronfield, Martin 20/06/23
and QA Graystone, Chris Ayres, Mark
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Buckton, Johnathan Reynolds,
Andrew Holyland
Solar Initial Modelling Martin Dronfield, Martin 29/06/23
Graystone, Chris Ayres, Mark
Buckton
Solar Modelling completion  [Martin Dronfield, Martin 04/07/23

and QA

Graystone, Chris Ayres, Mark
Buckton, Johnathan Reynolds,
Andrew Holyland

This does not include informal meetings with our technical experts when confirming or
clarifying details and data.
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8 Appendix C - SIC Code Analysis for Manufacturing Apportionment

Apportionment to Each Power Technology

Sub Class
Combined Battery
Offshore  Onshore Wave & Hydro Conventional energy Power
Wind Wind Solar Tidal Biomass  power Nuclear Power storage CCUs Networks Total
Manufacture of basic precious and Processing of nuclear fuel
other non-ferrous metals 100% 100%
Manufacture of steam generators, 25.30 Manufacture of steam generators, except central heating hot water boilers
except central heating hot water
boilers 60% 60%
Manufacture of electric motors, 27.11 Manufacture of electric motors, generators and transformers
generators, transformers and
electricity distribution and control
apparatus 3% 4% 1% 0% 1% 0% 3% 8% 20%
27.12 Manufacture of electricity distribution and control apparatus 100% 100%
Manufacture of batteries and 27.20 Manufacture of batteries and accumulators 70% 70%
accumulators 27.32 Manufacture of other electronic and electric wires and cables 5% 5% 2% 0% 2% 1% 5% 14% 0% 37% 70%
27.33 Manufacture of wiring devices 50% 50%
Manufacture of general-purpose 28.11 Manufacture of engines and turbines, except aircraft, vehicle and cycle engines 9% 9% 0% 0% 3% 1% 10% 27% 60%
machinery 28.12 Manufacture of fluid power equipment 3% 7% 10%
28.13 Manufacture of other pumps and compressors 3% 7% 10%
28.14 Manufacture of other taps and valves 2% 3% 5%
28.15 Manufacture of bearings, gears, gearing and driving elements 2% 3% 5%
Manufacture of other general-purpose 28.21 Manufacture of ovens, furnaces and furnace burners 0% 2% 2%
machinery 28.92 Manufacture of machinery for mining, quarrying and construction 35% 35%
Building of ships and boats 30.11 Building of ships and floating structures 10% 10%
33.15 Repair and maintenance of ships and boats 10% 10%
Installation of industrial machinery and [33.20 Installation of industrial machinery and equipment
equipment 1% 1% 0.2% 0.0% 0.3% 0.1% 1% 2% 5%
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