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About the programme 

 
This year-long programme of work, culminating at COP26 in November 2021, will 

explore the practical challenges to net zero and set out a series of bold, deliverable and 
politically possible policies to achieve it. It will be framed around how the green 
transition can be aligned to the economic recovery, turbocharging green growth and 
levelling up productivity rates and employment levels across the whole of the UK. It will 
focus on three core components: a large-scale analysis of key incumbent industries; 
research on the green skills and jobs opportunity; and an exploration of the possibility 

for future innovation to materially drive down or capture emissions at the pace required.  
 
The programme follows on from Onward’s 2019 report, Costing the Earth, which set out 
the case for decarbonisation through innovation and greater government accountability. 
This, combined with Onward's work on levelling up and political strategy ahead of the 
2019 election, puts Onward in an ideal position to be a bold voice for practical and 
politically possible decarbonisation policy.  
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It is not possible to precisely predict which jobs will be created in the pursuit of 
decarbonisation, or what skills will be needed among the workers who fill them. But the 
scale and nature of the future transformation in the UK’s workforce is starting to become 
visible. And as it does, it is becoming increasingly clear how underprepared Britain’s 

labour market is for the challenges - and opportunities - that net zero necessarily entails.  
 
Irrespective of the exact composition of the UK’s future energy mix, net zero is likely to 
require two specific groups of skills. First, the transition to clean energy is likely to 
require significant numbers of people trained in high level science, technology, 
engineering and maths (STEM) skills, such as environmental scientists and engineers. 

Second, the process of decarbonising existing industry and assets will require a sizable 
workforce with strong low and medium level technical qualifications, such as retrofit 
installers.  
 
On this basis, the UK labour market is not well adapted for the transition, suffering from 
both low levels of STEM graduates and a comparatively underpowered supply of 

vocational skills.  
 

● Of the current occupational categories related to net zero, more than half (56%) 
require STEM skills (11 out of 17 of the Low Carbon and Renewable Energy 
Economy sectors identified by the ONS have a strong reliance on STEM 
backgrounds). This is our own analysis based upon the descriptions of each 

Standard Occupational Classification (SOC), which allows us to determine for 
which occupations degree holders would hold a majority of STEM degrees. The 
UK is third (out of 38) in the OECD league table for the share of students (16%) 
studying humanities, languages and arts, but 30th in the equivalent ranking for 
the share of students studying engineering, manufacturing and construction.  
 

● Of the 1.7 million jobs that Onward has predicted could be created in net zero 
industries by 2030,1 1.3 million are in occupations which currently require strong 
low and medium level technical qualifications, which are in short supply. In the 
last quarter, there were 83,900 Level 2 qualifications and 59,100 Level 3 
qualifications passed in construction, planning and the built environment. 

 

This leaves a large qualification gap at both the specialist and operational ends of the 
skills spectrum. The green jobs challenge is therefore not just a low skill retraining 
challenge or a high skill innovation challenge. It is both and ministers must take action 
on both fronts.  
 
Overall, we cautiously estimate that up to 3.2 million workers in the UK are in jobs which 

are in need of upskilling for the net zero transition. There are some industries, such as 
construction, that have as many as one third (30%) of employees in need of upskilling. 
Their task is complicated by geographic and demographic factors.  
 

● Looking at the existing skills base of different regions within the UK, we find that 
the regions with the widest skills gaps tend to be those with the greatest 

exposure to decarbonisation. The largest skills deficit is in Scotland, which has 
an average skill level of 2.56, followed by the North East (2.57) and East 
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Midlands (2.58). The highest skilled region is London, with an average skill level 
of 3.00. At a local level, the places where the skills challenge is most acute are 
places with higher levels of deprivation, lower wages and weaker housing 
stock, such as Sandwell, East Lancashire and Stoke-on-Trent. Politically, the 

places that are in a high need (top decile) of upskilling overwhelmingly voted 
leave in 2016 and Conservative in 2019. Red Wall seats have on average 3% 
higher proportion of jobs needing upskilling than the national average.  

 

● The workers that currently make up carbon intensive industries are typically 

older, having worked as a steel worker or an oil rigger, for example, for much of 
their working lives. But the jobs that will replace them - turbine or battery 
manufacture, for example - are perceived as being for younger generations. 
Meanwhile, those training for net zero roles appear to be nearly as male and 
white as existing carbon intensive industries, suggesting action is needed to 
support a more diverse jobs transition.  

 

Moreover, as qualitative research for this paper shows, people are not prepared for this 
transition. In focus groups with workers in carbon intensive industries, we found a 
distinct lack of engagement with the transition to net zero, or the likely effects on their 
industries. While people are broadly positive about the opportunities that the green 
economy might bring, they had little detailed understanding of the changes required or 
how their skills might translate into the new economy. 

 
This is a challenge of paramount importance. Without the labour supply or the skills 
base to develop net technologies or deliver the decarbonisation of existing industry or 
housing stock, net zero is not deliverable. Ministers have rightly set up the Green Jobs 
Taskforce to advise on this challenge, and to corral industry to act. But much more will 
be needed, and soon, if net zero is to be delivered.  

 
This report argues for a profound and coordinated shift in policy. Recognising that the 
government has limited ability (at best) to predict the jobs and skills of the future 
economy, and the limited knowledge that workers themselves have of the skills needed 
for the future economy, we recommend a business-first approach, using market 
incentives and institutional support to help employers recruit and train their workers for 
net zero. Our plan is broadly made up of three kinds of policies: national incentives to 

support the entire economy; locally targeted policies to provide additional support for 
industries which will struggle on their own; and agile policies which can be scaled up or 
down according to need.  
 
First, we recommend the introduction of a Green Human Capital Tax Credit, to allow 
businesses to offset the costs of retraining for net zero against their tax liabilities as they 

currently do for R&D. This should be limited to accredited training levels and training 
specific for net zero. To support this, ministers should update vocational qualification 
standards, particularly for T Levels and apprenticeships, to include routes related to net 
zero. This should be complemented with funding for 2,800 net zero aligned PhDs, to 
drive basic and translational research around net zero. 
 



Qualifying for the race to net zero 3 

Second, ministers should respond to geographic skills variation by establishing a 
number of prestigious Net Zero Technical Institutes to provide relevant training to meet 
the demands of the net zero economy. Like the HS2 Academy and Openreach’s 
engineer training centres, these institutions would work with employers to identify skills 

needs, align with accredited standards and deliver high quality training at pace and 
scale. This will be particularly important for technical roles such as insulators, heat pump 
engineers and electricians, where skills are scarce and demand is rapidly rising.  
 
Third, we argue that the Government should use the Apprenticeship Levy underspend, 
which last year totalled £1 billion, top-up employer training spending for net zero skills. 

This would mean that employers would receive match funding from the government to 
deliver net zero related training, over and above their existing apprenticeship levy pot. 
This could be scaled up or down depending on the industry or even targeted by locality. 
This should be complemented by an expectation that industries receiving taxpayer 
subsidy to accelerate decarbonisation should take responsibility for retraining their 
existing workforce for net zero.  

 
If ministers succeed in their ambitions, the UK economy will in the next few decades 
undergo a profound shift from carbon intensity to carbon neutrality. But for this to 
happen, the workers that make up the economy will have to retrain, upskill and be 
supported into fundamentally new jobs. For this to be delivered, we will require bold 
action, and serious political will.   
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 Summary of recommendations 

 

Problem Solution 

There is a significant skills gap in the UK. The 
average skill level of net zero jobs is 26% higher 
than the current average occupational skill level in 
the UK. 

1. Introduce a Green Human Capital Tax Credit to 
encourage employers to invest in their 
employees for the transition.  
 

2. Make financial support packages related to 
decarbonisation conditional on employers 

retraining their workers. 

To fulfil the 2030 target, the UK needs 170,000 
more workers to qualify each year than currently do 
so in domestic retrofit, renewable heat and electric 
vehicle manufacturing and infrastructure.  
 
Apprenticeships are a key route into these 
industries, but currently there are few routes 
available. There is also a severe gender imbalance 
in these industries. 

3. Urgently develop new Apprenticeship 
Standards, T Levels and Degree 
Apprenticeships to support net zero industries. 
 

4. Specific funding should be offered to 
encourage the take up of net zero 
apprenticeship standards by women. 

 

5. Release unused Apprenticeship Levy revenue 
for apprenticeships engaged in net zero 
related training. 

The UK needs to bolster its domestic engineering 
capability to achieve net zero. 

6. Fund 2,800 net zero aligned PhDs. 

The statistics used to measure job creation and 
economic activity are outdated and fail to reflect the 
move to a net zero economy.  

7. Commission a review of occupation and 
industry data to improve the ability for 
departments and organisations to understand 
the green economy. 

The list of free qualifications under the Lifetime 
Skills Guarantee fails to include crucial training for 
the net zero transition, such as domestic retrofit and 
electric vehicle engineering. 

8. Review the free qualifications offered within 
the Lifetime Skills Guarantee, to include all 
qualifications registered under the new 
PAS2035 retrofit certification. 

More than 3 million people are in need of upskilling 
for the transition to net zero emissions, with some 
regions particularly affected. 

9. Invite applications from existing further 
education colleges or new providers to 
become prestigious Net Zero Academies. 
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The challenge of a 
net zero labour 

market 
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We know the destination but do not yet know how we plan to get there. Parliament has 
pledged to reduce emissions to net zero by 2050, and committed to waypoints 
including a 68% cut in emissions by 2030 and a 78% cut by 2035.2 But we are far from 
having a clear technological pathway to net zero emissions and still further from 

understanding what is needed to effect the industrial transformation required.  
 
The next step is for ministers to make a number of key strategic decisions about the 
future of our homes, our energy system, our industry and our transport system. This will 
determine where the biggest jobs and skills dependencies are for delivering net zero. 
To ministers’ credit, they have established the Green Jobs Taskforce “to improve our 

understanding of the challenges and opportunities” relating to the green economy, 
which will report shortly.3  
 
But even before further data is available and decisions are taken about how we get to 
net zero, it is clear that decarbonisation will require enormous changes to the UK labour 
market. In previous research for this programme, Onward estimated that up to 10 million 

jobs in high emitting industries may be partially or wholly disrupted by the transition to 
net zero by 2050. This disruption is likely to be offset by the creation of 1.7 million new 
net zero jobs between now and 2030 alone, and many more in the subsequent two 
decades.4  
 
This chapter explores what jobs and skills are likely to be needed for net zero and how 
the UK currently compares. As we set out, there is likely to be particular reliance on two 

types of jobs: low-to-medium skilled technical occupations, such as renewable heat and 
buildings retrofit, and higher skilled jobs in engineering and science. At present, the UK 
has limited supply of both.  

 
Defining net zero jobs 
 
The term “green job” is difficult to define. Green jobs may be directly linked to the drive 
to reach net zero (for example in the manufacture of heat pumps) or indirectly linked to 

efforts to reduce emissions (such as administrative staff at nuclear power plants). There 
are also definitional challenges among decarbonising industries: a gas worker, for 
instance, while inherently working in a fossil-fuel industry, could be a “green” worker if 
they are responsible for the manufacture of green hydrogen. Categorisation is 
complicated further by the fact that ONS Standard Industrial Classification (SIC) codes 
have not been updated for some time and do not reflect the emerging green economy.  

 
 
In this paper, we define “net zero jobs'' as jobs related to the industries identified in the 
ONS Low Carbon and Renewable Energy (LCREE) survey. This dataset estimates 
employment (and other variables) in businesses related to activities that are either ‘low 
carbon’ or associated with the production of renewable energy. It uses 17 activity 

categories which encompass, for example, low emission vehicles, energy efficient 
products, and various means of energy production such as wind or solar. The LCREE 
survey is not perfect, as it fails to take into account jobs related to nature-based 
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solutions and regenerative agriculture, but it is the most accurate and comprehensive 
dataset of net zero related economic activity currently available.5 
 
Using the ONS LCREE methodology, we identify 23 four-digit Standard Industrial 

Classification (SIC) codes which contain the primary activities within these 17 sectors, 
through a keyword search of SIC code descriptions. These SIC codes represent industry 
subsectors in which many conventional LCREE activities take place. The limitations of 
the current SIC classification mean that it is difficult to identify codes which contain low 
carbon or “green” activities exclusively and in their entirety, as found by Connolly et al. 
(2016) and Kye (2010).67 However, our goal is to build up a picture of the typical profile 

of occupations and employees within LCREE sectors. At a four-digit level, SIC codes are 
specific enough for this purpose and so with these limitations in mind, we define “net 
zero industries'' as these 23 LCREE SIC codes, and “net zero jobs” as occupations 
within these SIC codes. 
 
As Table 1 below sets out, these net zero industries have a range of different skills 

requirements. Considering “Other energy efficient products” for instance, a certified 
qualification under the retrofit PAS2035 certification is necessary. For “Low emission 
vehicles and infrastructure” a bachelor’s degree or higher in Engineering is the key 
qualification for any R&D related role. Overall, it is clear that these sectors require either 
degree-level qualifications in engineering and technology or technical qualifications in 
electrical engineering, construction and heating. 
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LCREE Sector Typical jobs Key Qualifications Current 

jobs (2019) 8 

Jobs supported by 

Ten Point Plan 

Renewable 
combined heat 

and power 

Installers of heat 
pumps and other 

heating systems 
Heating engineers 

Minimum NVQ Level 2 in Plumbing & 
Heating or equivalent Plus Water 

Regulations/Byelaws 
 
Energy Efficiency Certificates and G3 
Qualifications. 

3,500 Support for 
around 50,000 

jobs in 2030. 

Energy 
monitoring, 
saving or 
control 

systems 

Electrical engineers 
Electricians 
Electric technicians  
Instrument mechanics 

and technicians 
 
Also roles in 
manufacturing and 
sales 

For typical jobs in R&D: Degrees in 
Electronic and Electrical engineering 
 
For typical jobs in installation, monitoring 

and maintenance: NVQs/SVQs and 
Apprenticeships at Levels 2 and 3 in 
subjects such as Electrical installation, 
Installation and maintenance electricians, 
Access to Building Services Engineering 
(Electrical) 

 

38,700  

Energy 
efficient 
lighting 

Electrical engineers 
Electricians 
Electric technicians  
 
Also roles in 
manufacturing and 
sales 

For typical jobs in R&D and 
specialist/industrial installation: Degrees 
in Electronic and Electrical engineering 
 
For typical jobs in installation and 
maintenance: Apprenticeships at 
NVQ/SVQ Levels 1-3 in Building and 

Construction. 

49,500  

Other energy 
efficient 
products 

Construction 
operatives, glaziers, 
installers of heat 
insulation measures, 
plumbers 
 
Also roles in 

manufacturing, sales 
and customer service 

Qualifications listed under PAS2035 
standard specification for retrofitting 
homes. 
 
NVQs/SVQs in Building and Construction 
at Levels 1, 2 and 3 and apprenticeships 
in some areas are available. Also 

available in areas such as Engineering 
Maintenance and Plumbing and 
Domestic Heating. 
 

159,800  

Low emission Automotive, design, For typical jobs in R&D: Bachelors or 28,700 Support for 

Table 1: Qualifications required for typical net zero jobs in LCREE sectors 

Source: ONS LCREE Statistics, BEIS Ten Point Plan, Onward Analysis 



Qualifying for the race to net zero 9 

vehicles and 
infrastructure 

mechanical, electrical 
and industrial 
engineers 
 
Vehicle mechanics, 

technicians and 
electricians 

higher in Engineering9, Physics, 
Chemistry. 
 
For typical jobs in manufacture, 
maintenance and construction of 

infrastructure: Apprenticeships and 
NVQs/SVQs at Levels 2 and 3 in vehicle 
electronics and mechanics  
 

around 40,000 
direct new jobs in 
‘accelerating the 
transition to low 
emission vehicles’ 

by 2030. Onward 
analysis in 
Greening the 
Giants forecasts 
367,000 new jobs 
in total in this 

sector by 2030. 

Bioenergy Biological scientists Bachelors or higher in Engineering or 

Sciences 

21,700  

Nuclear power Nuclear power plant 
operatives 
Nuclear, mechanical, 
industrial and 
electrical engineers 
Process workers 

(nuclear fuel 
production) 
 

Bachelors or higher in Engineering10 or 
Sciences  
 
NVQs/SVQs and apprenticeships in: 
Process Technology, Electrical Power 
Engineering, Engineering Maintenance, 

43,600 Nuclear power 
plants will support 
a peak of up to 
10,000 jobs each 
during their 
construction (and 

around 25,000 in 
total, 900 of which 
will be 
permanent). 

Offshore wind Wind turbine 
technicians 
Mechanical, 
industrial, civil and 

electrical engineers 

For typical jobs in design, planning, 
overseeing construction and 
maintenance: Degrees in Civil; Design; 
Electronic & Electrical; Environmental 

sciences; Marine; Mechanical; Naval; 
Production / Manufacturing Engineering; 
Structural; Mechanical Engineering; 
Physics. 11 
 
For typical jobs in construction and 
maintenance: Apprenticeships, Higher 

Apprenticeships, HNC, HND, NVQs and 
SVQs in Electrical Power Engineering, 
Mechanical Engineering and technical 
skills like welding, platers, electricians, 
fitters.  

15,200 Support for up to 
60,000 jobs in 
2030. 

Onshore wind Wind turbine 
technicians 
Mechanical, 

industrial, civil and 

For typical jobs in design, planning, 
overseeing construction and 
maintenance: Degrees in: Civil; Design; 

Electronic & Electrical; Environmental 

12,100  
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electrical engineers sciences; Mechanical; Production / 
Manufacturing Engineering; Structural; 
Mechanical Engineering; Physics. 12 
 
For typical jobs in construction and 

maintenance: Apprenticeships, Higher 
Apprenticeships, HNC, HND, NVQs and 
SVQs in Electrical Power Engineering, 
Mechanical Engineering, Building and 
Construction and other technical skills 
like welding, platers, electricians, fitters.  

Solar 
photovoltaic 

Electrical and 
mechanical engineers 

Production managers 
and directors in 
mining and energy 

For typical jobs in design, planning, 
construction and maintenance of major 

sites: Degrees in electrical and 
mechanical engineering. 
 
For typical jobs in installation, 
manufacture and maintenance: 
Apprenticeships at NVQ/SVQ Levels 1-3 

in Building and Construction. 

14,600  

Hydropower Hydraulic, 
mechanical, civil and 
electrical engineers 
Energy plant and 
power station 
operators 

Bachelors or higher in Engineering or 
Sciences 

3,500  

Other 
renewable 

electricity 

Mechanical, civil and 
electrical engineers 

Energy plant and 
power station 
operators 

For typical jobs in R&D: Bachelors or 
higher in Engineering or Sciences 

 
For typical jobs in construction, 
manufacture and maintenance: 
Apprenticeships, HNC, HND, NVQs and 
SVQs in Electrical Power Engineering 
and Mechanical Engineering,  

700  

Alternative 
fuels 

Chemical and 
Physical scientists 

 
Chemical, 
mechanical, 
industrial, and 
automotive, and grid-
connection engineers 
 

Farmers 

Bachelors or higher in Business, 
Engineering and Sciences 

HSD/GED/OJT/TS apprenticeship13 

1,700 Up to 5,200 jobs 
supported by a 

domestic 
Sustainable 
Aviation Fuels 
industry in 2030. 
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Carbon 
capture and 
storage 

Chemical and 
Physical scientists 
Chemical and 
mechanical engineers 

PhDs in Chemistry, Physics, Chemical 
Engineering and Mechanical 
Engineering. 
 
Some roles may be open to those with a 

Bachelors’ or Masters’ in these subjects. 
As the sector develops, qualification 
requirements will likely become less 
stringent. 

200 Support for 
around 50,000 
jobs in 2030. 

Low carbon 
financial and 
advisory 
services 

Energy managers 
Environmental 
consultants 
Environmental 

engineers 
Land management 
advisors 
Investment bankers 
Financial and treasury 
managers  

Bachelors or higher in Business, Finance, 
Economics, Environmental Sciences 

6,800  

Fuel cells and 

energy storage 

Physical and 

Chemical scientists 

PhDs in Materials Science, Chemistry, 

Chemical Engineering, Physics, Electrical 
Engineering 

1,700 Support for up to 

8,000 jobs in 
Hydrogen by 
2030 (potentially 
rising to 100,000 
by 2050 in a high-
hydrogen net zero 
scenario. 

Nature 

restoration and 
afforestation14 

Forest managers 

Tree surgeons 

Bachelors or higher in Forestry, 

Arboriculture and Forest Management. 
 
Level 2 qualifications in Forestry and 
Arboriculture, and Level 3 Diplomas in 
Work-based trees and timber. 15 

8,300 (From 

ONS 
Environmen
tal Goods & 
Services 
estimates) 
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If the transition to net zero is likely to demand both degree-level STEM 

skills and low-to-medium level technical qualifications, how well prepared 

is the UK labour market today? 

 

Looking at the number of workers already working in net zero jobs, as defined by the 
LCREE, we find that 32.1% hold degrees, of which more than 56% are in STEM subjects. 

A further 30% of net zero workers currently have qualifications no higher than Level 3, 
nearly 50 per cent higher than the national average 21.8% of workers who only hold 
qualifications at Level 3 and below. This reinforces the bifurcated nature of the net zero 
skills challenge.  
 
Unfortunately, the UK labour market is particularly underprepared for this twofold skills 

challenge, given enduring weaknesses among both high level STEM skills and low and 
medium level technical qualifications.  
 

● The UK has the 30th highest proportion of engineering, manufacturing and 
construction graduates (9%) out of the 38 member countries in the OECD. This 
is around half the share of STEM graduates as key competitors Germany (22%) 

and South Korea (20%) and 5% lower than the OECD average.16 Instead, the UK 
is a leader in graduates which are less suitable for the net zero economy: the 
UK has the third highest proportion of Humanities, Languages and Arts degrees 
(16%) and the sixth highest proportion (30%) of Social Sciences, business and 
law graduates. The Government’s 2017 Industrial Strategy noted that 40% of 
employers reported a shortage of STEM graduates.17 

 

● This has not changed substantially despite sustained policy action in recent 
years. Student enrolments in Engineering and Technology - both 
undergraduate and postgraduate - have risen only marginally, from 156,985 in 
2009/2010 to 165,180 in 2018/201918, while student numbers in Physical 

Sciences actually fell from 95,170 in 2016/17 to 94,845 in 2018/19.18 Meanwhile, 
students in Humanities, Language and Arts degrees have continued to grow 
from an already high base, from 572,600 in 2014/2015 to 600,640 in 
2018/2019.18  

 

● Moreover, a large share of these students are not UK-domiciled and therefore 

may notstay on to work in the UK after study. At undergraduate level, one 
quarter (24%) of engineering and technology students are international, rising to 
61% of taught students and 57% of research students at postgraduate level.18 At 
undergraduate level, 15% of physical science students are international. This 
rises in taught and research postgraduate levels with 45% and 38% of students 
being non-UK domiciled respectively.18  

 

● The limited supply of STEM graduates is a consequence of a longstanding 
pipeline issue at secondary school level. In 2019, just 36,000 students took 
physics at A level while 85,000 took maths, equivalent to 14.7% and 34.7% of 
school leavers. This compares to 47,000 for History and 39,000 for Art.18 
Research from National Grid finds that the UK needs to increase the number of 
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A Level candidates for physics and maths by 24% and 19% respectively just to 
maintain the already existing pipeline of engineering capacity.19  

 
At the other end of the scale, the UK labour market lacks the necessary depth among 

workers with low-to-medium technical qualifications related to decarbonisation as a 
result of two decades of policy support for universities at the expense of vocational 
qualifications.  
 

● Within the OECD, the UK has a low rate of technical qualifications. The 

Sainsbury Review in 2016 found that the UK was 28th out of 33 OECD countries 
for intermediate skills.20 The share of adults with an upper secondary vocational 
qualification is 18% for 55-64 year-olds and 19% of 25-34 year-olds in 2019 
compared to 26% and 21% respectively across the OECD. At secondary level, 
the most common broad field is arts and humanities with 21% of upper 
secondary vocational graduates earning a qualification in this field, compared to 
6% on average across OECD countries.21 

 

● There is a particularly worrying trend amongst STEM technical qualifications. 
Since 2012, the number of vocational qualification certificates awarded has 
fallen by 33%.22 As Figure 1 shows, the number of certificates awarded has 
fallen in many of the key subject areas for net zero such as Science and 

Engineering, with the exception of Building and Construction and Horticulture 
and Forestry. For example, there have been declines in the number of Level 3 
Extended Diplomas in Engineering Maintenance (39% decline), and the number 
of Level 3 Diplomas in Electrical/Electronic Engineering (46% decline). Between 
2016 and 2020, the UK’s apprenticeship starts in engineering and 
manufacturing fell from 75,000 to 52,000.23 
 

● This is compounded by spending disparities. In 2017, OECD average 
expenditure per student in upper secondary vocational programmes was $1,470 
higher than in general programmes. But in the UK, this pattern is reversed: 
general programmes receive $4,451 more than vocational programmes at 
secondary level. This is partly because spending on adult education outside 

apprenticeships has fallen by two-thirds since 2003 in real terms, according to 
the Institute for Fiscal Studies.24 Since 2010, funding for Further Education 
colleges has dropped 12% and the number of adults in further education has 
fallen sharply from 4.4 million in 2004, to just 1.5 million today.24  
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Figure 1: Vocational qualification certificates issued by year and subject area. 
Source: Ofqual vocational qualifications dataset (2021), Onward Analysis. 
 

 
This is particularly concerning for net zero jobs, especially in high volume industries 
such as domestic retrofit and renewable heating which will require substantial numbers 
of workers in the coming years.  
 
In the last quarter on record (Q3 2020) there were 83,900 workers completing Level 2 

qualifications in Construction, Planning and the Built Environment and a further 59,100 
completed Level 3 qualifications in the same subject.25 As just 51,900, or 4%, of the 1.3 
million strong construction workforce are in energy efficiency improvements, it is fair to 
assume that just 4% of these quarterly technical qualifications were in domestic heating 
and retrofit, equivalent to 5,700.26 27 28 With up to 1.1 million new jobs in these two 
sectors forecast by 2030, then by this measure the current number of workers training 

in this space annually is just 1.6% of the level we require.  
 

Successive government interventions have failed to fix these skills 

shortages 
 
Successive governments have attempted to fix the UK’s enduring deficits of technical 
and STEM qualified workers through various policy measures. These include the 
introduction of T Levels, the creation of degree apprenticeships, the introduction of the 
Apprenticeship Levy, over £400 million of funding for STEM skills in the 2017 Industrial 
Strategy,29 and, more recently, the National Skills Fund and Lifetime Skills Guarantee.30 
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These are all welcome, but more needs to be done in order to truly fix the skills 
problems of the UK labour market and deliver net zero. 
 
The new ‘T Level’ system was announced in the 2017 Spring Budget, to provide new 

qualifications in technical education equivalent to their academic counterparts, ‘A 
Levels’.31 The new qualifications take two years to complete and consist of classroom 
learning alongside an ‘on-the-job’ industry placement lasting around 45 days. Their 
objective is to overhaul vocational education by both streamlining the system, and 
increasing the quality of learning. T Levels have been announced in 15 subjects, ranging 
from Agriculture to Engineering, Manufacturing, Processing and Control, with initial 

courses being rolled out in 2020 and all subjects available from 2022 onwards.32 
 
The introduction of T Levels represents a positive step towards addressing the 
problems that the technical education system has faced: an overabundance of 
qualifications on offer (currently numbering around 13,000), students not becoming 
adequately equipped with the skills required for the workplace, and a lack of parity 

between academic and technical qualifications.32 
 
However, under the current plans, T Levels will not sufficiently address the technical 
skills shortage that exists below the levels necessary for net zero. Currently planned T 
Level courses are not well aligned with the requirements of the net zero transition. For 
example, ‘Construction’ T Levels only dedicated a small portion of the core content to 
“sustainability and the environmental impact of construction”, while the core content in 

‘Science’ T Levels revolves around the link between health and science, with a focus on 
biology and biochemistry. It remains to be seen what is included in the course content 
for T Levels beginning in 2022/23. These include T Levels such as “Maintenance, 
Installation and Repair for Engineering and Manufacturing” and “Engineering, 
Manufacturing, Processing and Control”, which are likely to be better aligned with net 
zero.  

 
The net zero challenge is urgent and T Levels take a long time to complete; lasting two 
years, students from these courses will not begin to graduate until 2025 at the earliest. 
Uptake is likely to be more of a trickle than a flood in these first few years, since it will 
take time for schools and colleges to prepare to teach the new courses, as 
demonstrated by the fact that just 44 institutions offered any of the first three T levels 

when they were launched last year. Of the institutions which offered T Levels last year, 
two-thirds missed their enrolment targets.33 It is also worth remembering that T Levels 
only provide a route into an entry-level job in specific industries, during which further 
training will be required. T Levels, while a valuable step towards addressing the 
technical skills gap, will not do so alone in the timeframe demanded by the net zero 
transition. 
 

The Apprenticeship Levy, announced in the 2015 Summer Budget, was also introduced 
to try and drive-up technical education. The levy is set at 0.5% of an employer’s annual 
pay bill, minus a £15,000 allowance, and is paid by all employers with an annual payroll 
of greater than £3 million.34 The funds are then held in a separate account for two years, 
during which the employer can use them to fund apprenticeship training at training 



Qualifying for the race to net zero 16 

providers. Any funds unspent after the two year period elapses are returned to the 
Exchequer.  
 
Since the levy was introduced, apprenticeship training has shifted to a higher level. Pre-

levy, 55.1% of apprenticeship starts were at Level 2 with the remainder at higher levels, 
and 6.3% at Levels 4-7. Post-levy, the proportion of starts at Level 2 has fallen to 40.6%, 
while the proportion at Levels 4-7 increased to 15.5%.35 Levy paying employers are even 
more likely to offer apprenticeship starts at these highest levels; 21% of apprenticeship 
starts in these companies are now at Levels 4-7 with just 36% at Level 2.36 
 

However, the apprenticeship levy has not been without issues. While the quality of 
training has increased, starts have fallen - from 509,000 in 2015/16 to 393,000 in 
2018/19.37 As Conlon et al. discuss, this is likely due to “the introduction of 
apprenticeship standards and removal of frameworks, the new requirements of a 12-
month minimum duration and a lower threshold of 20% of off-the-job training”.38 This 
rightly addresses the weaknesses of apprenticeships under previous governments, 

when numbers were prioritised over quality, undermining the rigour of the qualifications 
and the value generated for employers. However, as the previous section set out, 
apprenticeship starts in the key areas needed for net zero are not at the levels that we 
urgently require, and in some subjects are even declining. The levy has thus-far failed to 
address this issue. 
 
In addition, many employers simply treat the levy as a tax, with 45% of levy-payers 

reporting having not spent any funds within the two-year expiry period.39 One reason for 
this is that for many employers, there are no available programmes which fit their 
requirements and developing bespoke programmes is only plausible for the very largest 
employers. Additionally, levy funds are capped at £27,000 for individual apprenticeships 
despite some engineering and manufacturing apprenticeships costing upwards of 
£100,000 for programmes in engineering and manufacturing. The net result is that 

nearly £2 billion of levy funds have gone unspent in the last two years, equivalent to an 
additional 72,000 apprenticeship starts at the maximum funding of £27,000. As funding 
for the majority of apprenticeships is well below this, hundreds of thousands of 
additional apprenticeships could have been funded. 
 
This is unlikely to be ameliorated by recent Government interventions. The 2017 

Industrial Strategy White Paper announced £406 million of funding for STEM skills, all of 
which has gone ahead, but over a third of the total (£144m) was reserved for 
programmes aimed at improving digital and cybersecurity skills and the remainder for 
mathematics.40 Meanwhile the 2017 Clean Growth Strategy made no reference to the 
need to increase these STEM skills, nor did it discuss the necessity of training or 
retraining the workforce to meet the needs of the industries the strategy sets out to 
support.41  

 
The £2.5 billion National Skills Fund announced in the 2019 Conservative Party 
manifesto will generate significant further funding for vocational education after two 
years of decline. The Fund pledges to provide matching funding for individuals and 
SMEs for “high-quality education and training”, in addition to funds for “strategic 
investment in skills.”42  
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From this year, the fund will also be used to back free, fully-funded Level 3 qualifications 
for adults who do not hold a qualification at that level through the Lifetime Skills 
Guarantee. It covers 387 qualifications, including a wide range of activities, including a 

number which will provide people with skills that may be of use in the net zero 
transition.43 Such courses include generic STEM subjects such as science or 
mathematics A Levels, along with technical skills such as arboriculture, electrical 
engineering, welding, and vehicle technology. With more than 10 million adults in 
employment but not yet in possession of a Level 3 qualification or above, nearly a third 
of the workforce are eligible for the scheme.44 

 
However, the Government has allocated only £95 million of the National Skills Fund in 
2021/22 and given the average cost of several net zero related qualifications is high - 
for example, a Level 3 NVQ Diploma in Installing Electrotechnical Systems and 
Equipment costs £6000 with some suppliers, it is unlikely that current funding will be 
sufficient to support the scale of labour market transformation necessary.45 46  

 

Net zero jobs are good quality jobs 

 
Workers in net zero industries tend to earn more than the national average. The median 
gross income of a full-time employee in one of these industries is £37,190. This is 

around 18% higher than the national average for a full-time employee, which is £31,461.47 
There is an even larger wage divide (30%) between net zero industries and carbon-
intensive industries, which have a median income of £28,610. This wage divide is not 
surprising, given the fact that there is a significant skills gap between the national 
workforce and those employed in net zero industries, as will be discussed in the 
following chapter. But it is very welcome that the suite of net zero jobs that will enter the 

UK Labour Market are set to be much better paid than those of carbon-intensive 
industries and the national average.  
 
These Onward findings chime closely with an array of academic research including that 
of the Brookings Institute in the United States, which in 2019 found that green jobs were 
higher paying jobs than the national average. Using 2016 data, Brookings found that the 
mean hourly wages in each major category of green jobs (clean energy production, 

energy efficiency, and environmental management), were above the national average 
by at least $2 per hour.48 This correlates closely with the wage gap identified in this 
paper.  
 
While a clear inequality exists between the earnings of male and female employees in 
net zero industries, this inequality is less pronounced than when looking at the gender 

pay gap as a whole. In terms of median earnings, male employees average 17% higher 
earnings than their female colleagues across net zero occupations. Across the entire 
economy, the average median earnings of male employees are 21% higher than 
females, and so net zero occupations have a smaller disparity in pay between the 
genders than the national average.  
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Table 2: Earnings in net zero industries versus the national average. 
Source: Annual Population Survey 2019, Annual Survey of Hours and Earnings 2019, Onward 
Analysis. 
 

 

The net zero workforce will be dominated by men without intervention 

 
There is a significant gender divide in net zero industries, with workers much more likely 
to be men. Nationally, the workforce across all industries is around 53% male and 47% 

female. However, in net zero industries, approximately 82% of employees are male and 
just 18% are female. This is marginally lower than incumbent industries - where 85% are 
male and just 15% are female - but is still a significantly bigger gap than the national 
average.  
 
If Ministers want to increase the gender balance in the net zero workforce, intervening 

in the skills pipeline will be crucial. This is because these jobs require a relatively high 
proportion of engineers and technicians which are skills overwhelmingly dominated by 
men. In engineering just one fifth (20%) of engineering students are female. In physical 
sciences just two fifths (41%) of students are female. In biological sciences there are just 
4% more males than females.49 Research by the Young Women’s Trust in 2018 found 
that for every one female apprentice in the construction sector, there were 50 males. In 

engineering, just 4% of apprentices are female. This gender imbalance is as much a 
skills pipeline issue than an employment equality one.  
 
So, net zero jobs are significantly better paid and much more likely to be taken up by 
men. This is important because it outlines two major obstacles for net zero industries. 
First, there is a demographic challenge, with men being the dominant employment force 
for net zero industries. There is an array of research showing that diversity in the 

workforce helps businesses perform, with a study by Boston Consulting Group showing 
that companies with more diverse management teams have 19% higher revenues due to 
innovation.50 If net zero industries are limited to a certain demographic, it will be a 
detriment to their success. Secondly, there is a supply issue, as it restricts the size of the 
workforce which could potentially move into net zero industries in future. For example, 
approximately 97.5% of the roles within the domestic heating and retrofit space are 

occupied by men. Up to 1.3 million new jobs are forecast in this space by 2030, and so if 
these jobs appeal solely to men it will be difficult to find the sheer number of new 
workers required to fulfil these roles. 

Industry All employees Male employees Female employees 

Median Mean Median Mean Median Mean 

Net Zero 
industries 

£37,190 £40,216 £37,872 £40,989 £32,339 £36,497 

National 
Average 

£31,461 £38,600 £33,923 £42,231 £27,981 £33,259 
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This chapter examines the skills and qualifications gaps between the current UK labour 
market and the net zero economy. Numerous previous pieces of research into the 
workforce requirements for the net zero economy have identified both economy-wide 
and sector-specific shortages in the current knowledge and skills of the workforce, 

including by Seidu et al. (2019), Aldersgate Group (2020), and Energy & Utility Skills 
(2018).51 52 53 However, to date, few attempts have been made to quantify these 
shortages, other than estimations of the raw numbers of people who will need to retrain 
or upskill.  
 
It is important to quantify these shortages in a way that not only provides a clear 

measure of the scale of the challenge, but which also allows for analysis of how this 
challenge is influenced by various social, spatial and political factors. In this chapter, we 
do this by using a novel methodology to show the extent of the net zero skills and 
qualifications shortages in the UK, across both the workforce as a whole and those 
employed in carbon-intensive industries. 
 

The skills gap 
 

There is a gulf between the average level of skill across the UK’s regions, and the 
average level of skill necessary for net zero employment. This divide we term the skills 
gap.  
 
For this analysis, we used the ONS four tier classifications of skill level ranging from 1, 
low skilled, to 4, highly skilled. Every occupation listed under the Standard Occupational 
Classification (SOC) correlates to a skill level, allowing us to determine the occupational 
skill level of each worker in the UK. These skill levels are classified “by the length of 
time deemed necessary for a person to become fully competent in the performance of 
the tasks associated with a job”.54  

 

Skill levels therefore provide a different means of assessing the requirements to fulfil a 
job to qualification levels - as they are influenced by both the length of time required to 
complete the necessary qualifications for each occupation (such as degrees, 
apprenticeships and NVQs), along with the length of time necessary to become fully 
competent in the job.  
 
Using this classification and by deploying our own novel methodology set out in the 
annex of this paper, we find that the average occupational skill level of an employee in 
the UK is 2.74. Among net zero industries specifically, the average is 3.19, around 26% 
higher, demonstrating the considerable upskilling requirement inherent in net zero.55  
 
The skills gap varies significantly across regions, as shown in Figure 2. Scotland, the 
North West and the East Midlands suffer from the most acute skills gaps, as these 
regions have particularly low average skill levels of 2.56, 2.57 and 2.58 respectively. 
Just six NUT3 regions have a positive skills gap, with a skill level sufficient for net zero, 
all located in London and the South East. These regions are shown in green in Figure 2.  
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Figure 2: Skill gap by NUTS3 region. 

Source: Annual Population Survey 2019, Onward Analysis 
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This skills gap is even bigger between the net zero workforce and those employed in 
existing carbon-intensive industries, for whom the average is 2.52, or 46% lower. This 
rises to 2.70 when excluding Retail. This suggests that retraining into net zero industries 
will be disproportionately more difficult for those in carbon intensive industries than for 
the average worker.  
 
There are understandably differing skill levels between different carbon-intensive 
industries, as shown in Figure 3. Fuel supply and construction, for instance, have 
average skill levels of 3.10 and 2.93 respectively. This is significantly higher than 
industries like Waste and Sewerage and Land Transport, which have average skill levels 
of 1.73 and 2.19 respectively. This intuitively suggests that carbon-intensive industries 
will have varying degrees of skills challenge and may need higher or lower levels of 
support for retraining based on their existing skill level.  
 
Figure 3: Average skill level by carbon-intensive industry. 
Source: Annual Population Survey 2019, Onward analysis. 

 

The qualifications gap 
 
Looking at the qualifications gap, i.e. the difference between the average qualification 
level of employees in each workforce, we see a different picture. At an aggregate level, 
the average qualification level for workers employed in net zero industries is roughly the 
same as the national average, at 4.36 and 4.33 respectively. This suggests that the 
workforce does not simply need more graduates for the net zero transition, it needs 
more of the right kind of graduates - in STEM subjects for instance - and an increase in 
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on-the-job learning. There is a large qualification gap between those employed in net 
zero jobs, at 4.36, and those in existing carbon-intensive industries, for whom the 
average qualification level is 3.70.  
  
Looking at it another way, 42% of current workers in net zero jobs are educated to 
degree or higher education level, as shown in Figure 4. This compares to 26% in 
carbon-intensive industries (or 25.8% including Retail). The high reliance on engineering 
and technology degrees in net zero jobs is likely to be a key reason for this difference. 
In contrast, 44% of those working in carbon-intensive industries are educated no higher 
than GCSE level, or possess no other qualifications, compared to 26% of those in net 
zero industries. This suggests that it is unreasonable to expect many workers to make 
the transition from carbon intensive industries into net zero jobs without high levels of 
retraining and upskilling.  
  
These two measurements surface two important conclusions. First, they reinforce earlier 
evidence of the wide gap between the current UK skills mix and what will be needed to 
service the net zero economy. Second, because the current workforce is far behind that 
of net zero industries in terms of skills - but not in terms of qualifications - the answer is 
not necessarily more qualifications but different qualifications and higher in-work skills. 
In practice this likely means more apprentices and in-work learning, rather than more 
university students. 
 
Figure 4: Highest qualification achieved, by workforce. 
Source: Annual Population Survey 2019, Onward Analysis  
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The stories behind the skills gap 
 
As Onward set out in the Greening the Giants report, there are twelve carbon intensive 
industries in the UK which are responsible for 62% of the UKs emissions and employ 
21% of the UK workforce. As that report exposed, the East Midlands, Scotland and 
Wales are particularly vulnerable to the net zero transition, as they have one seventh of 
annual GVA (16%) that comes from these industries. 
  
To assess the different stories that this skills analysis tells, we cross referenced our 
skills-gap data with six different variables:  
 

• Low skill, high risk areas (regions with high proportion of jobs in carbon 
intensive industries, but a low average skills base). 

• Skills and deprivation (regions with a high Index of Multiple Deprivation score 
and a low average skills base). 

• Skills and wages (regions with a low ratio of skill level to gross annual income). 

• Skills and opportunity (regions with a high potential for industrial emissions 
abatement and high average skill level).  

• Skills and retrofit opportunity (regions with a low average EPC rating and low 
average skills base). 

• Skills and Nature-Based Solutions (Woodland opportunity cross referenced with 
average skill level). 

 
Low skill, high risk areas 
 
The first category represents the most vulnerable areas in terms of both carbon 
intensity and low skills. These are the areas which will need to be the focus of place-
based skills policy interventions, as they are set to lose jobs from the transition to net 
zero emissions, but also less likely to benefit from huge numbers of jobs in the green 
economy. Figure 5 maps the geographical distribution of these at-risk regions. 
 
The regions that are most affected are disproportionately located in Scotland, the East 
Midlands and the North West of England. Scotland is by some distance the most at-risk, 
containing nearly one in three NUTS3 regions in the worst-affected decile. In 
comparison, parts of London, the South East and South West of England tend to be less 
at-risk, as these regions tend to have a higher skills penetration in combination with a 
smaller proportion of jobs in carbon intensive industries. London contains half of the 
regions in the least-affected decile, while the South East and South West account for a 
further 25% combined. 
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Table 3: Low-skilled regions with a high proportion of jobs in carbon-intensive 
industries. 
Source: Annual Population Survey 2019, Onward Analysis 
 

Region Average Skill 
Level 

Proportion of jobs in 
carbon intensive industries 

Orkney Islands 1.71 28% 

Sandwell 2.23 27% 

North Northamptonshire 2.41 32% 

East Lancashire 2.31 27% 

Caithness & Sutherland and Ross 
& Cromarty 

2.21 23% 

Thurrock 2.61 34% 

Stoke-on-Trent 2.38 27% 

Kent Thames Gateway 2.45 28% 

Na h-Eileanan Siar 2.24 21% 

North and West Norfolk 2.37 25% 

 
  



Qualifying for the race to net zero 26 

 
This report has so far examined the differences in school quality and attainment 
between different places, and established considerable variation in parents’ and pupils’ 
ability to benefit from good schooling. This chapter goes further, exploring the 
characteristics that tend to define underperforming schools in an effort to understand 
the relationship between school improvement and wider social and economic factors.  
 
Income deprivation 
 
It is well documented that children from disadvantaged backgrounds perform less well 
in school and are considerably less likely to pursue further education.56 Similarly, 
education level is one of the strongest determinants of future earnings for an individual, 
especially at tertiary education level. But what about at school level - are the best 
schools typically in areas that need them most, with the greatest deprivation, or in areas 
of relative affluence?  
 
In this section we analyse the Income Deprivation Affecting Children Index (IDACI), 
which determines deprivation based on the proportion of children aged 0-15 who live in 
income deprived households within their LSOA (with 1 as the least deprived and 5 as 
the most), to explore the relationship between school ranking (using Ofsted grades) and 

deprivation.  
 
The results show that, at primary level, Inadequate schools are almost four times more 
likely to be in the most deprived category than outstanding schools. Good schools, on 

the other hand, are about as likely to be in the most deprived category as they are the 
least deprived.  
 
Secondary schools present a stronger relationship between deprivation and 
performance. Inadequate secondary schools are 10 times more likely to be rated in the 

most deprived category than least deprived. Only 3.7 per cent of inadequate secondary 
schools were in the least deprived category, compared to 34.1 per cent of outstanding 
schools. 
 
  

Figure 5: Proportion of jobs in carbon-intensive industries cross-referenced with average skill level across the 

workforce. 

Source: Annual Population Survey 2019, Business Register and Employment Survey 2019, Onward Analysis 
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Low skill, high deprivation areas 
 
The second category of places we examine are those with a high level of deprivation 
and those that have a low average skills base for the net zero economy. Each of the 

four nations within the UK produce their own datasets on the level of deprivation by 
region, known as indices of deprivation. The methodology for producing these indices 
differs between countries, in order to best tailor to the needs of the nation. For example, 
higher weights may be given to different forms of deprivation and as a result, they are 
not directly comparable.  
  

For this analysis, in order to compare how deprivation is linked to the skill of the 
workforce across the country, we use Parson’s dataset which attempts to create a 
unified index of multiple deprivation across the UK, based on methodology from Abel et 
al (2016). This dataset provides a unified index of deprivation at constituency level, 
which we then mapped to NUTS3 level by averaging deprivation scores across NUTS3 
regions.  

  
This reveals that there is a high correlation between those regions in the UK which have 
a high Index of Multiple Deprivation (IMD) score, and those which have a low skills base 
for the net zero economy. As Figure 6 shows, the NUTS3 regions with both high 
deprivation and low skills are disproportionately located in the North of England and the 
Midlands. The North West and the West Midlands are particularly vulnerable, each 
accounting for 24% of NUTS3 regions in the worst-affected decile, followed by 

Yorkshire and The Humber with 18% of the worst decile. The top three areas in terms of 
both high deprivation and low average skill levels are Kingston upon Hull, Blackpool, 
and Sandwell.  
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Figure 6: Map of deprived and low-skilled regions 

Source: Annual Population Survey 2019, Abel et al. (2016) “Adjusted indices of multiple deprivation to enable comparisons 
within and between constituent countries of the UK including an illustration using mortality rate”, Onward Analysis 
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High skill, low wage regions 
  
Skill level does not always correspond to higher wages. The third category or regions 
includes a number of regions with a high ratio of skill level to gross annual income 

suggesting that workers are paid lower than the average level for their skill level. These 
high skill, low wage regions show potential employment opportunities for net zero 
industries who need a higher skill level than existing industries and typically pay more. 
  
This measure reveals that NUTS3 regions in Wales, the North West of England and West 
Midlands are particularly characterised by relatively high levels of skill but relatively low 

wages. These regions account for 18%, 18% and 12% of the most underpaid quintile of 
NUTS3 regions respectively. The regions which have the lowest skills relative to wages 
are London, the South East and the East of England, accounting for 24%, 18% and 18% of 
the highest decile of NUTS3 regions respectively. 
  
This corresponds closely to areas of political volatility in recent years: looking at the 33 

NUTS3 regions that contain one or more Red Wall seat, we can see that they are 
disproportionately likely to be in the bottom quintile for this metric (33% of these regions 
are Red Wall regions, despite only accounting for 20% of all NUTS3 regions) and 
account for 38% of total Red Wall constituencies. 
 
By contrast, only 12% of regions within the highest decile, which have a high ratio of 
average skill level to annual gross income, contain Red Wall seats, accounting for just 

10% of all Red Wall constituencies. This data demonstrates that there are 
disproportionately higher skilled workers in the Red Wall, working on comparatively low 
wages. This strongly indicates that regions in the Red Wall would be opportune areas 
for net zero industries which require a higher level of skill.  
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Figure 7: Ratio of average skill level to gross annual income. 

Source: Annual Population Survey 2019, Annual survey of hours and earnings 2019, Onward Analysis 
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Skills and abatement opportunity 
 
The fourth category of regions includes regions where there is both a high opportunity 
for emissions abatement from future technologies and a high average skill level within 

the workforce. This helps to create a clearer picture of where key net zero industries 
could rise in the years to come, as their emissions abatement potential correlates with a 
high latent skill level.  
 
For this analysis, we used estimates from the Climate Change Committee’s Sixth Carbon 
Budget for the abatement potential of new net zero technologies to reduce emissions 

from heavy industry. These technologies are electrification, hydrogen, carbon capture 
and storage (CCS), bio-energy with CCS, and reduced flaring, venting and leakage of 
methane. Jobs in these technologies are likely to be technical and highly-skilled. As a 
result, the most viable opportunities for the rapid rollout of these technologies are likely 
to exist in regions where the workforce is already well-skilled and so minimal upskilling 
will be required. These regions are identified in Figure 8, by cross-referencing the total 

industrial abatement potential of a region with the average skill level of the workforce 
there. 
 
We find that many of the regions that are most vulnerable to the transition to net zero 
are the very same regions that stand to gain the most from the rollout of these new 
technologies. Regions containing heavy industry with the greatest abatement potential, 
such as Bridgend & Neath Port Talbot, and North & North East Lincolnshire, continue to 

stand out using this system. However, in regions with smaller industrial abatement 
potentials, the average skill level has more of an impact in determining the opportunity 
size. 
 
We find that the regions with the most significant opportunities are the North West and 
Yorkshire and The Humber, accounting for 24.2% and 18.2% of NUTS3 regions within 

the top quintile respectively. By contrast, London and the South West have the fewest 
opportunities, despite their relatively high skill levels, and these regions contain no 
NUTS3 regions within the top quintile.  
 
Once again, Red Wall constituencies are also more likely to be located within the 
NUTS3 regions with the greatest opportunities. Of the top quintile of regions, one third 

(33%) contain Red Wall seats, and these account for 27% of all Red Wall constituencies.  
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Figure 8: Industrial emissions abatement potential cross-referenced with average skill level. 

Source: Annual Population Survey 2019, Climate Change Committee Balanced Pathway, Onward Analysis 
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Skills and retrofit opportunity 
 
Given the importance of building retrofit in the net zero transition, which has been well 
discussed in this report, our fifth category examines the - likely temporary - opportunity 

of building retrofit in the UK. This consisted of cross-referencing regions with a low 
average skill level with a low average EPC rating. The key aim of this analysis was to 
uncover the areas which have poor housing stock and a lower skilled workforce, 
allowing policymakers to see exactly which regions could be the focus of targeted 
retrofit strategies. 
 

The average EPC rating awarded to residential buildings since 2012 varies significantly 
across regions. EPC certificates are awarded on a seven letter alphabetical scale based 
on the energy-efficiency performance of a building, from A, the most energy-efficient, to 
G, the least. Translating these into a numerical scale, where a score of 7 represents an A 
rating and a score of 1 represents a G, allows for comparison of the average rating of 
certificates between regions. Since 2012, buildings in London have received the highest 

average EPC rating, with an average score of 4.30. The worst-performing regions are 
Wales and Yorkshire and The Humber, scoring 3.80 and 3.92 respectively. This 
suggests that decarbonising housing stock will present a greater challenge in some 
areas than others; those areas with the lowest average EPC ratings are likely to require 
the greatest number of retrofit installations, have the highest average spend, and 
demand the most urgent action to meet emissions targets. NUTS3 regions such as Na 
h-Eileanan Siar, Gwynedd and South West Wales face a particular challenge, with 

average EPC ratings of 3.10, 3.40 and 3.50 respectively in the past nine years. 
  
The majority of jobs in retrofit require a mid-range skill level. For example, ‘electricians 
and electrical fitters’, ‘plumbers and heating and ventilation engineers’ and ‘glaziers, 
window fabricators and fitters’ are all considered to be ONS skill level 3 occupations. As 
a result, regions with a low average skill level across the workforce may find it difficult to 

deliver the number of retrofits required to decarbonise their housing stock using local 
labour supply. 
  
But, in comparison to other net zero jobs, domestic retrofit employment is more 
accessible for the low-skilled. For instance, to become an engineer it takes on average 
four years studying in higher education and a proficiency in STEM subjects. Electricians 

and window glaziers are more likely to become qualified via the apprenticeship route, 
with no tertiary qualifications necessary, and often a shorter qualification period. 
  
Areas with both poor quality housing stock and low skilled workers are in many ways 
the areas which need the most investment in technical skills, but also have the largest 
market for retrofit. These areas are disproportionately located in the West Midlands, the 
North West and Scotland, which each account for 18% of the regions in the worst-

affected decile. Figure 9 maps out the geographical distribution of these regions likely 
to face the biggest retrofit challenge. Red Wall constituencies are also more likely to be 
located within these NUTS3 regions. Of the worst-affected quintile of regions, one third 
(36%) contain Red Wall seats, and these account for 35% of all Red Wall constituencies.   
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Figure 9: Average EPC rating awarded since 2012 cross-referenced with average skill level. 

Source: Annual Population Survey 2019, Energy Performance of Buildings Register, Scottish EPC register, Onward 
Analysis 
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Skills and Nature-Based Solutions 
 
Our final category of places is distinctly different to the other industries discussed: areas 
with a high potential for nature-based solutions. It is not included in the LCREE survey, 

unlike the other industries reviewed in this report. It is an industry which is also not so 
reliant on engineering, technicians and trade occupations, but instead has a wide mix of 
different skill sets and occupations needed. Raymond et al. (2017) found that nature-
based solutions such as afforestation, agroforestry, the creation of green spaces and 
management of protected parks generate jobs which have a wide-range of skill 
requirements, from low-skill entry level to high-skilled jobs. 

 
At entry level, these jobs give people the opportunity to acquire some transferable 
certifications. Arboriculture for example, can require licences in chainsaw use, felling 
trees and tree hazard assessment. As research by WPI and the Green Alliance have 
pointed out, many of these skills need to be built up over a long time working “on-the-
job”, something which was highlighted in the qualitative research for this paper. 

 
Using data from WPI’s Green Renewal report on nature-based solutions and cross-
referencing with the skills gap data in this report, the regions which have the highest 
jobs potential in nature based solutions in afforestation are spread across the country, 
as Figure 10 shows. These are regions which not only have high potential for the 
planting of new woodland, but which also suffer from lower skill levels. The jobs 
potential is highest in these regions as a low skill level is not a barrier to employment in 

this instance, since the nature restoration industry’s entry jobs require a mixed skills 
base; the average skill level of a job in this industry is 14% lower than the national 
average. The regions which stand to gain the most from nature restoration, in 
employment terms, are Clackmannanshire & Fife, Devon and the Orkney Islands. The 
top decile of these regions have an average skill level of 2.59, compared to a national 
average of 2.74, according to the ONS skills categorisation, meaning they have on 

average a 9% lower skill level than the national average.  
 
The regions of West Cumbria, Caithness & Sutherland and Ross & Cromarty, and the 
Orkney Islands are fertile ground for employment in nature restoration. Scotland 
presents a particular opportunity, accounting for 33% of the top quintile of regions 
alone. These regions are in the lowest quintiles for skill level and proportion of carbon 

intensive jobs, while in the highest quintile for possible employment in nature 
restoration. WPI found that at least 16,050 jobs could be created from nature restoration 
activity; these are the regions where the focus should be concentrated.  
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Figure 10: Woodland potential cross-referenced with average skill level. 

Source: Annual Population Survey 2019, Green Alliance and WPI Economics “Jobs for a Green Recovery”, Onward 
Analysis 
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Upskilling 
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It is clear that millions of workers will need to update and increase their skills during the 
net zero transition over the next thirty years. Using data from the LSE, Onward finds that 
there are a total of 3.2 million jobs which will require upskilling in the transition to net 
zero emissions. This represents about 11% of all UK jobs and the proportion of jobs 

needing upskilling differs substantially between industry and region.  
 
Unlike some other labour market challenges, this will include many workers who have 
already gained their skills in another - likely carbon-intensive - industry, and will need to 
retrain and upskill in order to fit into the net zero workforce.  
 

This need varies considerably by industry. Using data from the LSE Just Transition Jobs 
Tracker, we estimate that construction has the highest need for upskilling, with 30% 
(433,963 jobs) requiring upskilling for the net zero transition. This is closely followed by 
Quarrying and Utilities with 26% (102,168 jobs), Motor Trades with 26% (150,480 jobs) 
and Transport and Storage with 26% (388,608 jobs).  
 

Other industries have workforces with a very low estimated need of upskilling. Some 
industries, such as Accommodation and Food Services, Health and Education have less 
than a tenth of the proportion of jobs requiring upskilling than Construction. 
Accommodation and Food Services has the lowest vulnerability, with just 1.6% of jobs 
needing upskilling (36,784 jobs). This is closely followed by Health and Education who 
have 1.7% and 2.1% of jobs respectively in need of upskilling (66,725 and 54,600 jobs 
respectively).  

 
Figure 11: Proportion of jobs needing upskilling by industry.  
Source: N. Robins, A. Gouldson, W. Irwin, and A. Sudmant, LSE; Onward Analysis  
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It will also require different policies in different places given the distribution of skills 
around the country. As Onward’s Greening the Giants report exposed, there are 
particularly high concentrations of carbon intensive industries in some regions, 
particularly in the Midlands, North and Scotland. The East Midlands has the highest 

proportion of jobs in need of upskilling (11.5%), closely followed by the West Midlands 
(11.2%). Wales is the region with the lowest proportion of jobs requiring upskilling (10%).  
 
On a constituency basis, the difference is even more stark. More than a third (35%) of 
constituencies in the top decile needing upskilling are in the Midlands. A third (33%) of 
constituencies in the top decile for upskilling are in the North of England. In contrast, the 

South East and South West have just three seats (5%) and two seats (3%) respectively in 
the top decile. These findings echo those in previous Onward reports Getting to Zero 
and Greening the Giants, which found that seats with high proportions of carbon-
intensive jobs were disproportionately in the North, Midlands and Scotland and typically 
voted to Leave at the 2016 referendum.  
 

Looking at specific constituencies, Hayes and Harlington, has 15.4% of jobs requiring 
upskilling, most likely due to Heathrow Airport, whereas for Liverpool West Derby this 
figure stands at just 5.3%. Looking at the constituencies set out in Table 4 and Figure 12, 
the constituencies with the highest proportion of jobs needing upskilling are 
concentrated around large construction and aviation hubs. 
 

Table 4: 5 highest and lowest constituencies by proportion of jobs requiring upskilling 
Source: N. Robins, A. Gouldson, W. Irwin, and A. Sudmant, LSE; Onward Analysis 
 

Rank Constituency Average proportion of jobs 
requiring upskilling 

1 Hayes and Harlington 15.4% 

2 North West Leicestershire 15.2% 

3 Brentford and Isleworth 14.9% 

4 Ribble Valley  14.9% 

5 Bradford South 14.6% 

549 Birmingham, Edgbaston 6.4% 

530 Tooting 6.3% 

531 Edinburgh South 6.1% 

532 Wirral West 5.4% 

533 Liverpool, West Derby 5.3% 
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Figure 12: Proportion of jobs needing upskilling, by constituency. 
Source: N. Robins, A. Gouldson, W. Irwin and A. Sudmant, LSE; Onward Analysis 
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Of seats in the top decile needing upskilling, 87% voted to Leave in the 2016 
referendum and 60% voted Conservative in the 2019 election. Nine of the seats in the 
top decile (15%) were Red Wall seats at the 2019 election. There is a clear weighting of 
those seats which were and continue to be the political battlegrounds, and the focus of 

the Government’s levelling up agenda, with those seats that will require large amounts 
of upskilling.  
 
Figure 13: Average proportion of jobs needing upskilling by 2019 election vote 
 Source: N. Robins, A. Gouldson, W. Irwin, and A. Sudmant, LSE; Onward Analysis 

Figure 14: Average proportion of jobs needing upskilling by 2016 referendum vote 
Source: N. Robins, A. Gouldson, W. Irwin, and A. Sudmant, LSE; Onward Analysis  
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There are a small selection of seats which have a high need of upskilling but also high 
levels of Education, Skills and Training (EST) deprivation. Of the 13 seats that are in the 
top decile of both the EST deprivation and in proportion of jobs needing upskilling, all 
voted to leave and more than half are “Red Wall” seats. Table 5 demonstrates this skew 

in the data.  
 
Table 5: Constituencies in top decile of both Education, Skills and Training deprivation, 

and proportion of jobs in need of upskilling for net zero. 
Source: Source: N. Robins, A. Gouldson, W. Irwin, and A. Sudmant, LSE; Onward Analysis 
 

Parliamentary 
Constituency 
Area 

2019 
Vote 

Referendum 
Result 

Red 
Wall 

Proportion of 
Jobs requiring 
upskilling 

Education, skills 
and training 
deprivation 
score 

Bradford South Lab Leave Red 
Wall 

14.6% 43.02 

Normanton, 
Pontefract and 
Castleford 

Lab Leave   14.4% 41.41 

Kingston upon 
Hull East 

Lab Leave   14.4% 43.20 

West Bromwich 
West 

Con Leave Red 
Wall 

14.2% 40.89 

Hemsworth Lab Leave Red 
Wall 

13.6% 39.20 

Washington 
and Sunderland 
West 

Lab Leave   13.6% 34.96 

Barnsley East Lab Leave Red 
Wall 

13.3% 41.84 

Bolsover Con Leave Red 
Wall 

13.3% 34.74 

Sittingbourne 
and Sheppey 

Con Leave   13.2% 37.29 

Ashfield Con Leave Red 
Wall 

13.1% 35.73 

South West 
Norfolk 

Con Leave   13.0% 35.93 

North East 
Cambridgeshire 

Con Leave   12.8% 36.23 
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Perceptions of the 
challenge 

Qualitative research into attitudes towards green jobs 
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Alongside the quantitative analysis for this report, we conducted detailed qualitative 
research in the form of two focus groups overseen by J.L. Partners. They were 
conducted in Cleethorpes in Yorkshire and the Humber and Coatbridge in Scotland, and 
contained people from a range of demographic backgrounds within the social classes of 

C1, C2 and D. Many were working in industries directly impacted by net zero, including 
construction, manufacturing and fishing. 
 
This research identified a number of ways in which people living in areas heavily reliant 
on carbon-intensive industries feel about the transition to net zero. In the section below 
we have summarised key themes, particularly focusing on what motivates and frustrates 

workers from thinking about green collar jobs. 
 
Motivation 
 
When asked about the possibility of “green” jobs, respondents were not enthused by 
the moral imperative of environmental jobs, and do not see green jobs as being 

particularly attractive. Instead, they were motivated by higher pay, progression and 
social status. One participant spoke for the groups when he said: “if it meant a better 
wage or a more permanent job then definitely I would take it”. It appears that voters do 
not recognise the idea of “green jobs”, and instead just care about “jobs”. 
 
This response was echoed throughout the groups, as well as in specific breakout 
sessions. “Better pay” was repeatedly highlighted as the key driver of employment. 

Some respondents had colleagues that had left for the offshore wind industry, with one 
saying his colleague was given a “well paid job, a lot more than what he was on at our 
place”. A higher wage seemed to be a prerequisite to even considering a green job or 
looking further into it. In the words of one respondent: “if the pay was right I’d look into 
how far I could go”.  
 

Beyond compensation, other real-life factors were outlined as drivers to work in green 
jobs. For some of the respondents, the idea of relocating and travelling was an allure. 
Already in relatively insecure jobs, they expressed positivity at being paid for travel, but 
also spoke of a desire to leave their area for “a better place”. One respondent said a 
“better working environment” would influence their decision to take up a green job. This 
theme of a better work-life balance was recurrent in both groups.  

 
Finally, it was apparent that many of these respondents had not even considered 
working in a green industry and that communicating opportunities related to net zero 
could be an issue in future. It became clear that these respondents simply had a low 
level of prior knowledge and were therefore sceptical until they found out more. One 
respondent said: “I had never thought of it… I don't see a barrier to it… I do like to gain 
new skills… it may be something after tonight's discussion… let's have a look”. 

 
There was very little acknowledgment of the disruption that net zero is likely to entail. 
When asked whether their jobs faced change or threat, respondents either highlighted 
automation risk or the damage from COVID, with one warehouse worker even saying “I 
don’t see my industry changing at all” and another security worker saying “no, I can’t 
see much changing really”. One fish factory worker said, “eventually the oceans will run 
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out of fish… not sure when that will be”, but most of the respondents felt that their 
industries would be strong for at least “thirty years”. There was no mention of green 
jobs, carbon reduction or upskilling and no sense that environmental change and 
targets would impact their jobs.  

  
In one group there was one mention of the Oil and Gas industry, linking its decline to 
the phase out of petrol and diesel vehicles by 2030. Notwithstanding this isolated 
comment, the respondents had no visible awareness that the transition to net zero was 
going to affect their jobs, despite all of these workers being in carbon-intensive 
industries like manufacturing and construction. 
 

 
At the ballot box, respondents said that climate change had little impact on how they 
voted. When asked how they feel when politicians talk about green jobs there was 
widespread apathy. One even said they “ignore it and change the channel”. Most 

respondents saw the Green Party as the only party that was strong on climate issues, 
but some in Cleethorpes saw the Conservatives “are trying to do it” and in Coatbridge 
the SNP were seen as the stronger of the two main parties, with one respondent, an 
admin worker, saying “the end game for the SNP is independence and self-sufficiency 
and [green jobs] fits their narrative and they’re doing very well at it”.  

“I think most industries will still be there, it’s just whether they downsize, or some 
industries will grow but that happens all the time. Every year some are growing 
and some are shrinking”. 
 

• Female, warehouse worker, discussing whether they believe any 
industries will disappear in the next 20 - 30 years. 

 
“When I think back on it, when I grew up it was all coal and steel, and never would 
I have thought that the coal industry would’ve went away, or the steel works… in 
the future I don’t know where it’ll be” 
 

• Male, gardener & support worker, discussing how he thought industries 
may change in the future. 

  
“I would definitely jump at the chance. In terms of training I would definitely do it if 
it fit around [my] schedule when it comes to kids and that. If it meant a better wage 
or a more permanent job then yeah definitely, I would take it”. 
 

• Female, security worker, discussing whether they would take a new job in 
a ‘green’ industry if offered. 
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Prevention 
  

Respondents consistently saw age as the biggest barrier to working in green industries. 
Green jobs are seen as the preserve of the young, and older participants struggled to 
envisage themselves moving into such roles. Respondents were also worried they 
wouldn’t be physically able to do the training and were fearful of the work itself, 
perceiving some green jobs - such as offshore wind installation and nuclear energy - as 
dangerous.  

  
There was a view that companies did not want to invest in older workers and instead 
wanted younger staff. It was noted that companies could “get [young people] at a 
cheaper rate”. Older respondents in both groups expressed no desire to retrain in the 
latter stages of their career or close to retirement. One manual worker explained, 
saying: “Now I’m 60-odd, a couple of years left to go… At this stage of life definitely not, 
but maybe for a younger person”. 

  
Many respondents saw these jobs as high-risk and dangerous, putting them off from 
wanting to work in them. The Cleethorpes group in particular saw jobs working on wind 
turbines or fitting insulation as “dangerous” for their health. When discussing the 
possibility of working in battery production, respondents saw it as “high risk”, identifying 
“exploding batteries” and “acid inside batteries” as particular concerns for their health. 

  

  

“I think that given the Conservatives have just announced all this extra funding for 
the military, trident, and a new yacht, I certainly wouldn’t be putting them top of 
the list. I would say the SNP, because while they’ve been in government in 
Scotland they have given quite a lot of focus onto green issues, renewable energy 
and jobs for the future, so I would say out of the three of them it would be the SNP 
for me.” 
 

• Female, admin worker, discussing which of the SNP, Labour and 
Conservative parties are best on ‘green’ issues. 

“No, I think I would go back into catering if possible, but not into a factory or 
wind farms or anything like that now… I presume [green jobs are] for the 
younger generation because I’m not very computer literate and such like. 
They’ll obviously get training but then they don’t want the older generation 
in some of these places” 
  

• Female, factory worker, discussing whether she could see herself 
moving into a ‘green’ job in the future 
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Others saw the idea of training as simply out of reach. While some industries seemed 
more achievable for someone with their skillset, such as building retrofit, there was a 
perception that most green jobs were “highly skilled”. This was particularly the case for 
two manual workers in one group, who did not want to sign up to something that they 

“just wouldn’t be any good at”. One respondent said “not for me… I’d be too 
frightened… I’ve got no trade or no skill or anything… I just know it’ll be beyond me”.  
 

People spoke quite openly about what they described as their own intellectual limits, 
and their habit to “wander off” if the work was not stimulating, to not be able to take in 
classroom training, and one fish factory worker even confessed they were “too lazy” to 

learn new skills.  
 
Preference 
  
When asked about what kinds of training they would be most supportive of, on-the-job 
training is vastly preferred to classroom training, particularly for those with a background 

in manual work. The respondents were put off when “classroom training” was 
suggested, with many saying that they “can’t learn like that”. Many respondents instead 
said that practical “on-the-job” training was the best way of learning and retraining into 
something, however, one respondent mentioned that they thought green jobs “don’t 
seem like the kind of job where you’re going to learn on the job”. Another admin worker 
said that they saw green retraining as “maybe going to college two days a week… but a 
lot of the learning would be on the job”.  

  
While there is an appetite for on-the-job training, such as apprenticeships, there is also a 
perception among some respondents that green skills are not often learnt in this way. 
On top of this, even on-the-job training was not seen as without its difficulties. They 
perceived green jobs as requiring “quite a large amount of training”. Many also 
highlighted that they would expect some training to be online and that a hybrid of online 

and on-the-job training could work for them.  
 

 

  

“You’re sitting in a classroom and it’s information overload, and you only start 
learning when you start doing the job, and I would say that a lot of industries are 
like that. You’re out there doing it, and that's where you learn your trade and you 
learn the job you’re supposed to do. [Classroom training] is alright for a week or 
so but it just becomes monotonous. You go out there with all this info that 
you’ve only remembered probably 10% of… on-the-job training is far better”. 
 

• Male, construction admin worker, when discussing the strengths and 
weaknesses of classroom and on-the-job training. 
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Ultimately, respondents agreed that whether a job was ‘green’ or not would not be a 
major factor in determining their future job choices. One admin worker said that “if I was 
looking for a job, I don’t think I would base my decision or even much of my thinking on 
whether that company was green”. Another added that whether a job is ‘green’ or not 

“wouldn’t sway me… it isn’t something I would deliberately look for” and that “it really 
wouldn’t have an impact on my decision”. 
  
Conclusion 
  
These groups imply that workers may on the whole be relatively unaware of the 

changes that are likely to take place in the coming decades as a result of net zero and 
almost completely unprepared to undertake retraining or jobs changes as the economy 
decarbonises by 2050.  
 
This is worrying, suggesting that Ministers will need to develop a set of interventions 
that are easily accessible to workers, for example through on the job training, and which 

clearly articulate the benefits in terms of pay and progression. Otherwise, policies to 
deliver net zero risk breeding resentment among the very workers and places most 
important to the transition. The next chapter sets out a range of policies to deliver that 
shift. 
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Recommendations 
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As this report has outlined, there is a considerable gap between the skills profile of the 
UK labour market today and what will be needed to deliver net zero. This gap is 
particularly acute among highly skilled STEM workers and among low-medium 
vocational skills. And some regions, notably Scotland, the North East and the East 

Midlands, are worst affected.  
 
Policymakers could take the view that, as decarbonisation gathers pace, the market is 
best placed to identify the skills needs of the net zero economy and firms will deliver 
these skills naturally, either themselves or through pressure on government.  
 

There are two problems with this approach. First, in other analogous transitions, such as 
the switchover to electrical wiring, the rollout of 5G and full fibre, and the development 
of high speed rail, there has been an expectation that the government will fund at least 
some of the training costs. Second, given the Government’s 2030 interim targets, there 
is simply not enough time to wait for it to become profitable for companies to train their 
own retrofit installers or heat pump engineers.  

 
However, where the Government can play a powerful role is in sharpening the 
incentives and building the institutions at local, national and industry level to encourage 
both firms and individual workers to consider retraining. This chapter sets out a range of 
policies which, put together, would drive up retraining in the places, and among the 
workers, where it is most needed.  
 

We broadly separate our policies into three categories: (a) National policies which 
should apply everywhere; (b) Targeted, local policies which could be used to support 
the most at risk places; and (c) Agile policies which can be scaled up and down 
according to circumstance and budget. 
 

National policies 
 
This section explores a series of policies that will be necessary to encourage retraining 
everywhere, given the need to sharpen incentives and build institutions in all parts of 
the country to meet the challenges of net zero.  
 
1. Introduce a Green Human Capital Tax Credit to encourage employers to invest in the 

skills of their employees.  

 
The average skill level needed for a net zero job is 3.19, while that of the current 
workforce is 2.74 and that of carbon intensive industries is 2.70. As a result, some 
industries have a high proportion of jobs in need of upskilling. 30% of the workers in 

construction, for instance, will be in need of upskilling for the net zero transition.  
 
There are different ways the Government could approach this challenge. Ministers could 
introduce individual learning accounts, as tried unsuccessfully in this country in the past 
and successfully elsewhere. Or they could identify skill sets that they have a high 
degree of confidence will be needed in the net zero economy, and fund the expansion 

of training in these areas.  
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These options are valid but have limitations. The former assumes a high level of 
knowledge about what kinds of skills will be needed for net zero by workers, while the 
latter assumes a high degree of prescience by officials in government. The history of 
skills interventions in the UK and elsewhere suggests that neither workers nor 

governments are particularly good at predicting labour market demand.  
 
Instead, a more reliable approach would be to create incentives for employers to invest 
in retraining their existing or future workers, drawing on the more complete 
understanding, and stronger incentives, that they necessarily hold. At present, human 
capital investment is relatively underpowered compared to other forms of capital 

spending at a firm level.  
 
Even before the Chancellor’s recent Super Deduction policy, companies could claim up 
to 230% tax relief on research and development through the R&D Tax Credit and up to 
100% on the costs of capital items such as equipment, machines, computers and office 
transport. Now, due to Super Deductions, companies can claim up to 130% of the costs 

of some capital investments but only until 2023. However for human capital 
investments, companies can only claim relief on the costs of training an employee for 
courses related to their current job, irrespective if this role is likely to be made obsolete 
due to net zero. 
 
This is despite the fact that human capital investment has proven positive spillovers. The 
link between human capital investment and long-run economic growth is well-founded 

in a number of studies, including Zvi Griliches (1997) who estimated that rising human 
capital over the second half of the last century accounted for approximately one third of 
US productivity growth in that period. 
 
In Human Capital, Onward proposed the adoption of Human Capital Tax Credits in the 
UK to accelerate company investment in skills, which has fallen in recent years. This 

would mirror successful schemes in other countries. In Austria, companies can claim a 
full tax allowance for training expenses and a further 20% of actual expenses is 
deducted from taxable income. This implies a 120% tax allowance in real terms. 
Similarly, France provides a business credit for entrepreneurs equal to the number of 
training hours multiplied by the minimum wage. 
 

If introduced in the UK, this could mirror the R&D Tax credit, with differing rates for SMEs 
and Large Companies as Box 1 sets out. If the considerable cost of the policy was 
prohibitive, it could be targeted specifically at upskilling and retraining related to net 
zero activity. Based on methodology in our Human Capital report, this policy would cost 
£1.8 billion a year, over a period of 5 years, to retrain all 3.2 million jobs requiring 
upskilling for the net zero transition.  
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Box 1: Tiered system of Green Human Capital Tax Credits 
 

Large 
Companies 

• 100% of spend training those with secondary qualifications 
or below;  

• 50% of spend training those with post-secondary 
qualifications;  

• 25% of spend training those with graduate or equivalent 
qualifications. 

SMEs • 230% of spend training those with secondary qualifications 
or below;  

• 115% of spend training those with post-secondary 
qualifications;  

• 57.5% of spend training those with graduate or equivalent 
qualifications.  

 

2. Urgently develop new Apprenticeship Standards, T Levels and Degree 

Apprenticeships to support net zero industries 

 
There are currently 619 Apprenticeships, T Levels and Degree Apprenticeship 
standards outlined by the Education and Skills Funding Agency. These standards 
dictate what an apprentice or vocational learner should be doing and the skills required 
of them, by job role, at different levels of skill. They are developed by groups of 

employers known as Trailblazers in partnership with the Government. Standards are 
accredited by the Institute for Apprenticeships and Technical Education and without 
accreditation the training is not recognised or able to access taxpayer or apprenticeship 
levy funding. These qualifications range widely in terms of training cost, from £27,000 
for an Environmental Practitioner down to £2,500 for a Business Fire Safety Advisor.  
 

Despite the importance of net zero, apprenticeship and technical education standards 
are badly misaligned to the demands of decarbonisation or a zero carbon economy. For 
example, according to the Institute for Apprenticeships and Technical Education, there 
are currently 39 apprenticeship standards for legal, financial and accounting 
apprenticeships but only 34 for agriculture, environment and animal welfare, and of the 
latter, half related to animal welfare and sports pitch maintenance. This means there are 

three times as many standards for golf course maintenance (3) as there are for heat 
pump engineers (1) or wind turbine technicians (1).Indeed, there is no reference to 
apprenticeship standards relating to the following key green industries: carbon capture 
technologies, hydrogen fuel cell production, coastal and seagrass restoration, peatland 
and salt marsh restoration, rewilding and electric vehicle manufacturing.  
 
In order to plug this gap, we recommend that the Government instructs the Institute for 

Apprenticeships and Engineering to convene a series of trailblazer groups of employers 
relating to key net zero industries, including heat pump installation, buildings retrofit and 
insulation, electric vehicle manufacture and supply chains, and hydrogen development, 
to develop new standards. These standards should be backed with Government 
funding from the £2.5 billion National Skills Fund, which was set up to “help adults to 
train and gain the valuable skills they need to improve their job prospects [and] to 
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support the immediate economic recovery and future skills needs by boosting the 
supply of skills that employers require”. Just £375 million of this pot was announced in 
the 2020 Spending Review with further funding yet to be announced.  
 

This would ensure that there were clear and established training standards for key roles 
within the net zero economy at all skill levels, designed and developed by employer 
groups themselves. These standards would be updated over time, according to 
changing technology and demand. By engaging employers in predictable areas of net 
zero demand now, ministers can galvanise employers to consider the skills 
requirements of these roles before they are needed in considerable numbers, 

preventing a bottleneck in several years’ time.  
 
3. Specific funding should be offered to encourage the take up of net zero 

apprenticeship standards by women  

 
There is likely to be a significant gender gap in net zero industries, echoing the existing 

gender imbalances within carbon intensive industries and in net zero aligned 
qualifications. The transition to net zero represents an opportunity to encourage female 
participation as new industries emerge.  
 
With up to 1.7 million net zero jobs forecast by 2030, there is a danger that the 
opportunities of net zero will disproportionately favour men over women. In terms of 
mean earnings, male employees currently average 12% higher earnings than females 

across net zero occupations, compared to 33% higher earnings across incumbent 
industries (8% higher when excluding Retail). And if the existing gender balance 
continues, just 300,000 out of 1.7 million jobs will go to women, with the remaining 1.4 
million being taken by men. In addition, finding 1.4 million men who are able to fulfil 
these new roles or who are willing to retrain and upskill to do presents a challenge in 
and of itself.  

 
Up to 1.3 million of these jobs are forecast to be in domestic retrofit and heating, in the 
construction sector. At present 98% of workers in construction, defined here as those 
employed within occupations classed as ‘skilled construction and building trades’, are 
male, while just 2% are female. Research by the Young Women’s Trust in 2018 found 
that for every one female apprentice in the construction sector, there were 50 men. In 

engineering, just 4% of apprentices are female.  
 
The majority of female apprentices are in sectors with a low need of upskilling for net 
zero. 25% of all female apprentices are in Health and Social Care (just 2% of jobs in 
need of upskilling) and 14% are in Business Administration (14% of jobs in need of 
upskilling). In contrast, 30% of jobs in construction are in need of upskilling for net zero.  
 

To address this, we do not propose binding targets or arbitrary caps, which have had 
only mixed success in other industries. Instead we propose that apprenticeships in 
heavily male-dominated sectors, such as retrofit, should attract a funding premium if 
they are taken up by women. The Government should also consider supporting further 
activity to attract women into net zero sectors, for example through the kind of 
campaigns that have been successful in finance and technology sectors. This would 
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build on previous work, including the ambition in the Nuclear Sector Deal in 2019 for a 
40% share of women in Nuclear by 2030.  
 
Similarly, Jaguar Land Rover set up the Women in Engineering Scheme to fulfil their aim 

of encouraging more women into their workforce. This has resulted in the female 
proportion of their workforce rising from 9% in 2012 to 13% in 2019.  
 
4. Fund 2,800 net zero aligned PhDs 

 
There are just five regions in the entire country - Camden & the City of London, 

Westminster, Wandsworth, Kensington & Chelsea and Hammersmith & Fulham, and East 
Surrey - which have an average skill level equal to or higher than the average needed 
for the transition.  
 
The most acute gap exists in engineering, in particular at postgraduate level. As noted 
earlier in the report, just 39% and 43% of students in taught and research postgraduate 

degrees are UK domiciled and the UK ranked only 18th highest in the OECD for share of 
students in engineering and technology.  
 
This puts a premium on increasing the number of PhDs in net zero adjacent disciplines. 
The number of students taking PhDs has increased by only 2.8% over the last five years, 
following the shift in tuition fees in 2011. Meanwhile, students enrolled in taught masters 
degrees grew by 40% over this same period. This demonstrates the relative stagnation 

in PhD uptake in recent years generally. The number of STEM postgraduate research 
students - of whom the majority (89%) are PhD students - has increased at a slightly 
faster rate, growing by 3.3% over the same period. STEM-based PhDs now account for 
64% of all PhDs, up from 62% five years ago.  
 

Figure 15: Higher Education student enrolments by level of study 
Source: HESA 
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In order to counteract this trend, and boost the UK’s highly skilled net zero workforce, 
the Government should fund a large number of PhDs in climate and engineering related 
disciplines. This would echo the steps taken in 2018 as part of the AI Sector Deal to 
fund 2,000 PhDs in artificial intelligence, supported by £100 million from the 

Government, match-funded by £78 million from industry and £23 million from 
participating universities. 
 
As set out in the Ten-Point-Plan last year, the Government expects up to 250,000 new 
net zero jobs to be created by the end of the decade. Of these, Onward analysis 
estimates that approximately 1.12% will require PhDs. This means that around 2,800 

PhDs will need to be funded to achieve their target of 250,000 new green jobs as a 
result of the steps laid out in the Ten Point Plan. 
 
We believe the Government should actively target these PhDs. This should work exactly 
as it did for AI: the Department for Education should administer the funding mechanism 
and directly support the creation of a large number of PhD posts at leading universities. 

Based on this same funding mechanism, funding 2,800 net zero PhDs would cost the 
taxpayer £140 million and industry and participating universities £94 million and £28 
million respectively. These are comparatively low sums in comparison to the economic 
potential of creating a new generation of very highly skilled engineers for the net zero 
transition.  
 
5. Review the free qualifications offered within the Lifetime Skills Guarantee, to include 

all qualifications registered under the new PAS2035 retrofit certification 

 
In April 2021, the Government announced a suite of fully-funded level 3 qualifications, 
equivalent to an advanced technical certificate or diploma, for any adult 19 years old or 
over not already in possession of a qualification at level 3 or higher. This offer is a part 
of the Lifetime Skills Guarantee announced by the Prime Minister in September 2020.  

 
The list of qualifications open to this funding is expansive and many of the key 
qualifications for net zero industries are included, such as diplomas in welding, 
engineering and in other STEM subjects. Around one third (36%) of the 387 
qualifications available through the Lifetime Skills Guarantee are useful to net zero. 
 

But, there is a clear lack of alignment with the challenge of building retrofit. The 
Trustmark accreditation for buildings retrofit standard is the PAS2035, as is referred to 
in chapter one of this paper. Despite this accreditation predating the Lifetime Skills 
Guarantee, it appears that none of the qualifications - including the Level 3 Energy in 
Efficiency and Retrofit of Traditional Buildings - are listed under this Government 
scheme.  
 

The key area of jobs growth in the years to come will come from the construction sector 
and specifically in building retrofit. This is exemplified in the data on upskilling, which 
shows 30% of construction workers are in need of upskilling for net zero. On top of that, 
the UK will need an influx of new - as well as existing - workers in order to fulfil the 
potential for jobs growth in the sector.  
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The Government should review the list of qualifications which are certified for funding 
under the Lifetime guarantee, with a view to including Level 3 Energy in Efficiency and 
Retrofit of Traditional Buildings qualifications. Beyond that, the department should 
consider including all qualifications under the PAS2035, including Levels 4 and 5, under 

this new funding mechanism. This change will reflect the scale of the challenge and 
show businesses that the Government is serious about training up the domestic 
workforce for the task of energy efficiency in domestic buildings.  
 
6. Commission a review of occupation and industry data to improve the ability for 

departments and organisations to understand the green economy 

 
The Standard Industrial Classification of economic activities (SIC) provides a framework 
for data collection which aims to encompass all businesses and industries within the UK, 
and to group them appropriately by economic activity. However, at present, there are 
no distinct classifications for LCREE activities or industries, and it is often difficult to see 
where emerging net zero technologies fit into the current SIC, such as CCS or fuel cells.  

 
The Government should commission the ONS to review SIC codes, to examine the 
activity descriptions and classifications for each code, with the intention of updating 
them or creating new ones to ensure LCREE activities are better classified and can be 
easily identified. This will enable better tracking of jobs, skills, businesses and economic 
output within the green economy, ensuring accountability exists where promises of new 
jobs and investment into the green economy are made.  

 
Smith and James (2016) confirm the need for this, arguing that “it is necessary to update 
classification systems so that they remain relevant [and]... it is even more important now, 
as innovative products are frequently introduced into the market, and as the modern 
economy starts to take on new forms''. The rate and scale of the net zero transition 
necessitates the transmogrification of multiple markets and we are already seeing the 

rate at which new and innovative net zero products are being brought to market, which 
reinforces this need. On top of this, historically SIC codes have been updated every 10-
15 years. They were last updated in 2007, which means we are overdue for a change to 
reflect our changing, and increasingly green, economy.  
 
In addition, the Government should focus on increasing transparency of data in the 

construction sector, in particular with regard to retrofit workers. At present there are a 
number of qualifications listed under the PAS2035 certification, but there is little, if any, 
public data on the number of people completing these certifications or carrying out the 
jobs after certification. This is partly because of the nature of these workers, who often 
work freelance or in small businesses, but it is also because there haven’t been any 
Government-led drives to collect this data. MHCLG and BEIS need to consult with the 
ONS on how to collect this data, to best monitor the progress of the retrofit workforce. 

Without this information, the potential of between 900,000 and 1.3 million jobs in low-
carbon heating and energy efficiency will fail to be realised.  
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Locally Targeted Policies 
 

In addition to national policies that will benefit all areas of the economy, there is a case 
for ministers developing a suite of interventions that can be targeted in the areas which 
are most vulnerable to, or best placed for, net zero. These should include: 
 
7. Invite applications from existing further education colleges or new providers to 

become prestigious Net Zero Academies 

 

This report estimates that as many as 3 million people are in need of upskilling in the 
transition to net zero emissions. This will require an entirely new training infrastructure 
and the development of specialist institutions.  
 
In advance of other industrial challenges, the Government has recognised its role in 
convening and driving skills provision. For example, when the Government announced 

the approval of HS2, it funded the development of the HS2 Academy with the primary 
focus of closing the skills gap in the UK to support the project’s construction. The HS2 
Academy, which has now been relaunched as the National College for Advanced 
Transport & Infrastructure, was announced in 2014 and aims to upskill 25,000 workers. 
It was the first newly incorporated Further Education College for over 20 years. The 
Government set up four other national colleges at the time, including one for onshore oil 

and gas - which never opened - and colleges for nuclear, digital skills, and creative and 
cultural industries.  
 
There is a clear case for following a similar model for net zero, especially in places 
where specialist skills will be most critical. This is not to say that the HS2 Academy has 
not had its problems. In 2017/2018, it required £4.55 million from the DfE to sign off its 

annual accounts and went into insolvency this year, being subsumed into the University 
of Birmingham after it experienced limited demand from students. However this risk 
would be reduced in the case of net zero: one survey of 1000 people aged 18 to 34 
found 50 percent wanted a job in the green economy.  
 
We recommend that the Government commits to the establishment of a series of new 
Net Zero Academies in different parts of the country, to provide the institutional capacity 

to train workers in net zero related trades. To avoid duplication and reduce set up costs, 
the Government should invite existing Further Education colleges to bid to become a 
Net Zero Academy, with bids encouraged from consortia of colleges and local 
employers in the net zero economy. This would be an opportunity to reform further 
education for the needs of the real economy. The percentage of further education 
colleges judged outstanding has fallen from an already low figure of 16% in 2015 to 12% 

in 2020. Since the 2015 merger of further education colleges, Ofsted have reported that 
35% of assessed colleges “require improvement”.  
 
There are a number of regions where new Net Zero Academies could be well placed to 
galvanise local industry and offer opportunities to workers. These regions, outlined in 
Table 6, are the most at-risk areas when it comes to their employment and skills make-

up. Of the top quintile of these regions, 24.2% are in the North West and 15.2% in Wales 
and Yorkshire and The Humber respectively.  
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Table 6: At risk regions where net zero institutes would be most beneficial 
Source: Onward analysis 

 

Region Average 
Skill 
Level 

Proportion of 
jobs in carbon 
intensive 
industries 

Unified Index 
of 
Deprivation 
Score 

Average 
EPC 
Rating (7= 
A, 1 = G) 

Average 
Gross 
Annual 
Income 

Sandwell 2.23 27% 35.29 3.89 £25,916 

Stoke-on-
Trent 

2.38 27% 32.95 3.89 £26,074 

Isle of 
Anglesey 

2.66 30% 37.58 3.58 £25,102 

North and 
North East 
Lincolnshire 

2.50 28% 29.23 3.85 £27,408 

East 
Lancashire 

2.31 27% 33.48 3.60 £25,125 

Orkney 
Islands 

1.71 28% 14.36 3.73 £31,432 

Na h-
Eileanan 
Siar 

2.24 21% 17.48 3.10 £26,787 

Greater 
Manchester 
North West 

2.60 28% 27.70 3.94 £25,057 

Blackpool 2.47 22% 42.49 3.54 £26,202 

Greater 
Manchester 
North East 

2.62 28% 30.38 3.91 £24,868 

 

Agile National Policies (policies which can be scaled up and down by 

Government) 
 

8. Release unused Apprenticeship Levy revenue for apprenticeships engaged in net 

zero related training. 

 
Since 2017, employers with a wage bill over £3 million have paid an annual 

Apprenticeship Levy of 0.5% on their wage bill. Since its inception the Apprenticeship 
Levy has funded 313,000 apprenticeships across all sectors. In the year 2019/20 there 
were 177,400 apprenticeship starts, 113,700 of which were supported by ASA levy funds. 
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But the majority of the levy revenue is left unused and returned to the Treasury’s 
general funding. Answering a parliamentary question in 2021, Gillian Keegan revealed 
that £1,039 billion in levy funds had expired in the nine months following May 2020. This 
is a 22% increase on the year before, when the expired levy value was £847 million for 

the period between May 2019 and April 2020. While this is helpful for the Government’s 
balance sheet, this is not what the apprenticeship levy is levied for.  
 
On top of that, the majority of Level 2 apprenticeships are being taken in lower value 
sectors and are not aligned with the net zero industries outlined in this paper. 
Government data shows that most apprenticeships are being taken in Business, 

Administration and Law, and Retail and Commercial Enterprise, with only 28% of all 
starts at Levels 2 and 3 in ICT, Construction and Engineering. Given the increased 
capacity urgently needed in the STEM and technical qualifications - such as ICT, 
Construction and Engineering - this trend needs to be reversed.  
 
The Government should ringfence £1 billion of the annual unused Apprenticeship Levy 

revenue and use it to fund specifically STEM and engineering related apprenticeships, 
up to and including degree apprenticeships. These should include the new 
apprenticeship standards as set out in recommendation 2. This pot should also be used 
for existing apprenticeship standards including but not limited to: Environmental 
Practitioner (ST0778); Dual Fuel Smart Meter Installer (ST0158); Electrical, Electronic 
Product Service and Installation Engineer (ST0150) Nuclear Welding Inspection 
Technician (ST0292); Maritime Mechanical and Electrical Mechanic (ST0276). 

 
This funding could be deployed as a “top-up” on companies’ existing apprenticeship 
pots, or given to smaller firms who have a wage bill of less than £3 million, but want to 
train people up in net zero aligned roles. This extra capital coming into firms allowances 
for apprentices would make companies think about what skills are going to be needed 
for the future of their business in a net zero economy, and encourage them to train 

people from the bottom up with the skills they need to take up these new jobs.  
 
9. Make financial support packages related to decarbonisation conditional on 

employers retraining their workers 

 
As we outlined in the Greening the Giants report, just twelve industries are responsible 

for 62% of the UK’s emissions. Many of these industries - such as the Steel sector - 
operate on a low-margin and will not be able to transition to a net zero business model 
without Government support.  
 
The Industrial Strategy Sector Deals have shown that these collaborations between 
industry and government can build momentum within industries to evolve and innovate. 
For example, the Nuclear Sector deal has a suite of targets to meet by 2030 in order to 

make the industry cheaper and more diverse. This is an opportunity for the government 
to use its support packages to drive out greater investment in training and skills.  
 
We recommend that the Government puts a condition on any company accessing 
funding or regulatory support related to net zero that they complement that support with 
sustained action to retrain or upskill affected workers. This would require companies to 
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guarantee that they would retrain a share of their workforce in exchange for support. As 
Table 7 shows, there are certain industries like Construction, Mining, Motor Trades and 
Transport that have a significantly higher proportion of jobs needing upskilling for the 
green economy.  

 
This would reflect wider conditionality in the Government’s sector deals. In the Offshore 
Wind Sector Deal, a target was set to achieve a total lifetime UK content of 60 per cent 
for projects commissioning from 2030 onwards. In the Nuclear Sector Deal, there was a 
40% target for women in Nuclear by 2030. These targets are not legally binding, but 
that is in part because it is difficult to quantify future progression until the target date is 

reached. If the Government were to implement a percentage investment requirement in 
human capital for any net zero deals, this could be quantified in annual accounts and 
fines could be issued to firms which do not comply with the requirement. 
 
Table 7: Industries by proportion of jobs requiring upskilling 

 

Area % of jobs requiring upskilling 

Construction 30% 

Mining, quarrying & utilities 26% 

Motor trades 26% 

Transport & storage (inc postal) 26% 

Property 19% 

Wholesale 18% 

Manufacturing 17% 

Business administration & support services 14% 

Professional, scientific & technical 14% 

Financial & insurance 9% 

Information & communication 8% 

Public administration & defence 8% 

Agriculture, forestry & fishing 6% 

Arts, entertainment, recreation & other services 5% 

Retail 5% 

Education 2% 

Health 2% 
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Conclusion 
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The UK’s workforce is chronically ill-equipped for the transition to a green 
economy. If we are to hit the net zero target, we need many more scientists, 
mathematicians, engineers, technicians and retrofit installers than are currently 
available.  
 
These skills gaps are most acute in areas which the Government is targeting as 
a part of their Levelling Up agenda, such as some areas within the Midlands, 
North and Scotland, and have disproportionately high levels of deprivation, low 
wages and poor housing. To put this in perspective, the only regions in the UK 
which have a sufficient skill level for net zero are in London and Surrey.  
 
Without a profound and concerted effort to build up the human capital in all four 
corners of this country, the mission of net zero will fail. We need a bold and 
practical skills policy package to correct our course. If we get this right, it will not 
just put us on track for net zero by the year 2050, but it will provide new, 
quality, well-paid jobs for people all across the UK. 
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Table 5: Correlation coefficients between average skill level and other variables 
 
Variables Correlation 

Coefficient 
Relationship 

Average skill level 
and proportion of 
jobs in carbon 
intensive industries. 

-0.33 Negative correlation. Regions with a low 
average skill level are likely to have a higher 
proportion of jobs in carbon intensive 
industries. Regions with a high average skill 
level are likely to have fewer jobs in these 
industries. 

Average skill level 
and unified index of 
deprivation 

-0.42 Negative correlation. Regions with a low 
average skill level are likely to be more 
deprived, with a higher unified index of 
deprivation score. Regions with a high average 
skill level are likely to be less deprived. 

Average skill level 
and average EPC 
rating 

0.45 Positive correlation. Regions with a low 
average skill level are likely to have a lower 
average domestic EPC rating. Regions with a 
high average skill level are likely to have a 
higher average domestic EPC rating. 

Average skill level 
and annual gross 
income 

0.54 Positive correlation. Regions with a low 
average skill level are likely to have a lower 
average annual gross income. Regions with a 
high average skill level are likely to have a 
higher average annual gross income. 

  
 
Skills Gap Methodology 
 
The ONS classifies each occupation listed under the Standard Occupational 
Classification (SOC) into one of four skill levels. Occupations in Level 1 are the lowest 
skilled, and equate “with the competence associated with a general education” while 
occupations in Level 4 are the highest skilled which “normally require a degree or 
equivalent period of relevant work experience”. 
The 2019 Annual Population Survey provides estimations of employment in each SOC 
code by various factors, such as Age, Highest Qualification, Sex, NUTS3 region and 
industry. Using the skill level assigned to each SOC code, we used this dataset to 
calculate the average skill level by NUTS3 region. Note that this first calculation 
encompasses the entire workforce in a region, across all industries. 
 
We then used the dataset providing SOC employment estimates by industry, and 
calculated the average skill level for net zero and carbon intensive industries, by only 
selecting SOC data from the Standard Industrial Classification (SIC) codes relating to 
these industries. 
 
The occupation by region dataset from the Annual Population Survey is only available at 
NUTS3 regional level, and not by parliamentary constituency. Therefore, we combined 
parliamentary constituencies into NUTS3 regions to allow for comparison and ensure it 
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was possible to average and map out variables which were originally at parliamentary 
constituency level. There is no direct lookup for this process, and some constituencies 
do overlap between NUTS3 regions, so some judgement calls were required as to 
which region to classify certain constituencies into. The full lookup used will be 
published alongside the data used in this report. 
 
We then cross referenced each of the variables in the report with our skills gap analysis, 
and mapped out the results. Grey areas in the maps are where no data is available due 
to constituency to NUTS3 mapping. 

Qualifications Gap Methodology 
 
Qualifications gaps can be identified by calculating the average qualification level of 
employees within an industry. This is done by assigning each qualification a numerical 
level as follows: 
 
6 - Degree or Equivalent (Bachelors, Masters and Doctorates, Level 6/7/8 NVQs/SVQs, 
Level 6/7/8 Diplomas 
5 - Higher Education (Certificates of Higher Education, Diplomas of Higher Education, 
foundation degrees, NVQs/SVQs at Levels 4 and 5, Diplomas at levels 4 and 5) 
4 - GCE A-Level or Equivalent (advanced apprenticeships, Level 3 NVQs/SVQs, Level 3 
Diplomas) 
3 - 4 GCSE Grades A* - C or 9 - 4, or Equivalent (intermediate apprenticeships, Level 2 
NVQs/SVQs, Level 2 Diplomas) 
2 - Other qualification (GCSEs below grades A* - C or 9 - 4, Level 1 NVQs/SVQs, entry 
level diplomas etc) 
1 - No qualification 
 
The Annual Population Survey provides estimations of employment by 4 digit Standard 
Occupational Classification (SOC) code and highest qualification level achieved. For 
example, the survey estimates that of those employed in the occupation “Design and 
Development Engineers”, there are 50,366 who possess a degree or equivalent, and 
12,418 with a higher education qualification, and so on. It is therefore possible to 
calculate an average qualification level for each SOC code, and for all SOC codes 
combined. 
 
In order to calculate who the average qualification level varied by industry, we looked at 
only those SOC codes which featured within the selected SIC codes we defined by 
industry. For example, for net zero industries, 135 of the 369 total occupations featured 
within our selected net zero SIC codes, and so we only examined these occupations 
when calculating the average qualification level of net zero industries. We then 
estimated the proportion of employees under each SOC code who work in that industry, 
to then estimate the number of people employed within it. This was done to ensure 
occupations were weighted appropriately, by the number of people doing that 
occupation in each industry. Finally, we then calculated the average qualification level of 
these industries in the same way as outlined above. 
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