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Foreword

Skills for Growth Action Plan for Low Carbon

The	Low	Carbon	Sector	is	core	to	the	delivery	of	inclusive	growth.	Its	strategic	
infrastructure	can	offer	local,	competitive	and	resilient	energy	and	create	
significant	local	economic	benefit,	as	well	as	reducing	energy	demand	through	
efficiencies,	and	waste	through	the	circular	economy.

Steve Rotheram
Liverpool	City	Region	Metro	Mayor	

Cllr Ian Maher 
Liverpool	City	Region	Portfolio	Lead,	 
Skills and Apprenticeships

Making	sure	that	people	have	the	skills	to	get	
a	job	and	progress	in	Low	Carbon	and	that	the	
sector	has	people	with	the	right	skills	they	need	
for	growth	are	key	priorities	for	the	Liverpool	City	
Region	Combined	Authority.	Improving	skills	levels	
helps the productivity and economic output of 
our	employers,	as	well	as	ensuring	that	they	can	
benefit	from	this	growth.

This	Action	Plan	sets	out	an	ambitious	programme	
of work to help people into the Low Carbon Sector, 
to ensure they realise their potential and to ensure 
that businesses can access the Low Carbon skills 
they	need	now	and	in	the	future.	This	enables	us	to	
improve productivity and secure fair and inclusive 
growth.	Following	the	devolution	of	the	Adult	

Education	Budget	from	2019/2020	Liverpool	City	
Region	will	have	the	opportunity	to	commission	
new	qualifications	and	skills	provision	that	directly	
address some of the entry level routes into 
employment	and	skills	required	by	the	sector.

The	priorities	identified	here	set	the	direction	for	
skills providers and employers, and will require 
input	from	many	partners	to	deliver.	We	have	made	
great	strides	in	recent	years:	but	there	is	more	
to	be	done	to	drive	collaborative	working	across	
providers	and	employers	for	the	benefit	of	us	all.	
This Action Plan will not only help the Low Carbon 
sector	power	the	Liverpool	City	Region,	but	will	also	 
empower	people	through	skills	and	decent	jobs.
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Low Carbon Economy  
Skills for Growth
This	report	invites	training	providers,	businesses	
and	professional	institutions	in	Liverpool	City	Region	 
to take stock of their approach to employment and 
skills	in	the	Low	Carbon	Economy.

The	Liverpool	City	Region	economy	is	growing;	
this	growth	is	going	some	way	to	rectify	a	period	
of	relative	decline	over	past	decades.	The	City	
Region	can	now	aspire	to	catch	up	with	other	parts	
of	the	country	which	it	presently	lags	in	terms	of	
productivity	and	output	per	capita.	

It	is	widely	acknowledged	that	in	order	to	continue	
to	grow,	the	City	Region	must	address	some	
structural	challenges	within	the	current	economy	
and	ensure	that	existing	employees	and	the	next	
generation	entering	the	workforce	have	the	skills	
and	expertise	necessary	to	find	satisfying	and	
secure	work	in	an	inclusive	economy.

The	Low	Carbon	Economy	is	recognised	by	both	
the	Liverpool	City	Region	Combined	Authority	
Employment and Skills Board and Local Enterprise 
Partnership	as	a	key	growth	sector.	This	is	due	to	 
the importance of the sector in the local economy  
today.	This	report	finds	that	the	sector	has	significant	 
growth	in	both	the	number	of	employees	and	the	 
number	of	enterprises.	A	good	proportion	of	
employees	in	the	sector	are	in	high	value	managerial	 
and	professional	occupations.	The	sector	
encompasses	a	diverse	range	of	skilled/semi-
skilled	trades,	particularly	within	manufacturing.	

The Low Carbon Economy is not just about jobs 
which	rely	on	a	background	in	science,	technology,	
engineering	and	mathematics.	It	is	a	dynamic	
sector	that	is	predicated	on	a	change	in	the	status	
quo that needs business leaders, entrepreneurs, 
marketers	and	innovators.	It	also	requires	an	
administrative	and	logistics	backbone	common	to	
all	capital-intensive	sectors.	
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In many respects the Low Carbon economy is  
at the forefront of wider changes in the labour 
market, driven by merging of traditional sector  
skill sets and increasing circulatory of economic  
activity in the drive towards energy efficiency.

Low	Carbon	Economy	is	also	identified	as	a	key	
sector	for	the	City	Region	because	of	the	role	that	
it	is	envisaged	to	play	in	future.	Climate	change	
is	an	imperative	issue	of	our	age	that	has	brought	
together	almost	all	the	nations	of	the	globe	to	sign	 
the	2015	Paris	Agreement.	This	aims	to	set	a	course	 
to almost completely limit the carbon emissions 
associated with economic activity within the next  
three	decades.	This	is	a	challenge	that	can	sometimes	 
seem	at	odds	with	progress	to	date.	However,	the	
UK	has	been	at	the	forefront	of	action	since	the	
1990s.	Clean	growth	is	identified	as	one	of	the	
pillars	of	the	UK	Industrial	Strategy.	It	is	forward	
looking	and	not	imprudent	for	skills	providers	to	
anticipate and plan for a radical shake up of the 
energy	system	that	has	ramifications	for	built	
environment	skills	delivery.	In	its	widest	definition	
the	‘Low	Carbon	economy’	is	the	final-destination	 
for	the	whole	of	our	economy.	

Sectors outside of Low Carbon need to consider 
climate literacy in the further development of their 
curricula to support the transition towards a Low 
Carbon	economy.

The	City	Region	has	strengths	in	energy,	water	and	
resource	management.	Environmental	advisors	
are	a	small	but	fast	expanding	discipline,	including	
those	providing	specialist	expertise	in	legal	and	
financial	services.	These	core	activities	can	be	taken	 
together	with	sub-sets	of	other	sectors	where	
activities	are	strongly	aligned	with	Low	Carbon	
outputs.	The	report	quantifies	types	of	work	within	
engineering,	construction,	manufacturing	and	
logistics	that	have	been	classified	by	standard	
industry	codes	(SIC)	and	for	which	data	is	
gathered	by	the	office	of	national	statistics.	

A City Region Low Carbon economy defined 
in this way employs around 37,000 people in 
4,500 enterprises.

This	report	is	largely	concerned	with	these	businesses	 
and their skills requirements, but it will be of interest  
to a wider audience who will understand for example  
that	what	is	recommended	for	a	workforce	engaged	 
in	the	retrofit	and	refurbishment	of	homes	in	the	
Low Carbon economy has relevance for similar 
categories	of	skills	applied	to	the	construction	of	new	 
homes,	which	does	not	fall	inside	the	strict	definition.	

The	changing	nature	of	the	utilities	sector	and	the	
construction	industry	makes	it	harder	to	define	the	
nature	of	the	innovation	gap	in	engineering	and	
manufacturing.	There	is	not	a	clear	route	map	to	
a	Low	Carbon	economy	and	there	are	competing	
views	on	how	clean	energy	will	be	generated,	
distributed	and	managed	in	the	future.	

The	growth	in	offshore	wind,	a	City	Region	specialism,	 
has	exceeded	expectations.	Other	parts	of	the	
Low Carbon economy meanwhile have seen 
considerable	growth,	only	to	then	retract	as	a	
consequence	of	changes	in	legislation	and	subsidy	
regimes.	Installers	of	rooftop	solar	panels	have	
seen a sharp fall in deployment in the Liverpool 
City	Region	since	2016.

Some	envisaged	growth	industries	have	scarcely	
developed,	despite	initial	optimism.	The	Green	
Deal	set	expectations	about	home	energy	retrofit	
for measures such as external wall insulation that 
have	been	not	delivered	in	practice.	This	is	an	
example	of	a	policy	led	objective	for	government	
which	requires	a	new	market	to	be	made.	An	
alternative route to stimulate activity is awaited  
by	a	now	sceptical	construction	industry.	
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Conversely,	a	few	years	ago	the	mass	adoption	
of the electric car was viewed as a revolution that 
would	take	several	decades	to	arrive.	Government	
has	now	significantly	shortened	the	time	horizon	
by	signalling	that	a	shift	to	electric	vehicles	is	
a	key	priority.	This	has	been	articulated	in	the	
Department	of	Transport’s	2018	‘road	to	zero’	
strategy.	Substantial	public	grant	for	research	and	
development, and an international race to improve 
the	performance	of	energy	storage	solutions,	
has	jump	started	the	automotive	industry	to	bring	
forward	new	ultra-low	emissions	models.	Advanced	
manufacturing	is	another	key	growth	sector	for	the	
City	Region	which	is	host	to	many	businesses	in	
the	automotive	supply	chain.	

It	is	a	time	of	particular	uncertainty	for	the	
legislation	that	underpin	national	standards	and	
regulation.	Brexit	is	likely	to	have	ramifications	for	
environmental	legislation.	At	the	time	of	writing	
it	is	fully	expected	that	current	EU	Directives	
will	be	retained	in	UK	law	after	Brexit.	However,	
oversight	of	these	may	pass	from	the	jurisdiction	
of	courts	to	a	regulatory	body,	and	this	body	may	
have	reduced	powers	to	ensure	enforcement.	
There	are	EU	Directives	that	will	not	be	enacted	
at the time of Brexit and these are not expected to 
be	adopted	into	UK	law.	An	example	is	the	EU’s	
‘circular	economy’	package.	This	would	give	rise	
to	a	renewed	emphasis	on	resource	management.	
However,	although	the	EU	Directive	may	not	become	 
UK	policy	the	same	objectives	are	likely	to	be	
recycled	into	national	standards	by	another	route.

A period of uncertainty does not mean there is no 
scope	to	act.	The	report	reviews	evidence	that	
what businesses in the Low Carbon economy are 
seeking	from	new	joiners	are	core	STEM	and	a	
range	of	other	soft	skills	that	can	be	flexibly	applied	
to	a	range	of	specialisms.	

The application of new technologies in the sector  
is shifting employer demand, with greater 
emphasis placed on transferability of knowledge  
across job tasks and the application of digital 
skills in managing business processes.

There	is	a	need	to	act	with	some	urgency.	The	
demographic	trend	of	employees	in	the	Low	
Carbon Economy mirrors a broader trend in 
manufacturing,	energy,	construction	and	transport	
sectors.	The	workforce	is	ageing	with	a	substantial	
cohort	nearing	retirement.	This	is	particularly	acute	
in	the	case	of	utilities	infrastructure.

In	terms	of	current	training	on	offer	in	the	City	
Region,	there	appears	to	be	a	general	gap	in	
STEM	provision.	There	has	been	a	lack	of	growth	
in	take	up	of	these	subjects	at	A	Level.	There	
is also evidence that a substantial proportion of 
graduates	who	do	leave	higher	education	with	
STEM	qualifications	do	not	go	on	into	work	in	
STEM	occupations.		

Whilst	the	supply	of	skills	may	present	a	challenge	
for	the	region,	the	analysis	in	this	report	suggests	
that	there	will	be	a	strong	demand	in	the	short	and	
long	term	for	educated	professional	individuals,	
skilled and semi-skilled trades people as well as 
people	with	general	managerial	and	enterprise	skills.

This	presents	an	opportunity	for	the	City	Region	to	 
train and retrain workers for a new era of well 
remunerated	and	rewarding	work	in	some	traditional	 
industries that will be revolutionised and 
reinvigorated	by	the	technologies	and	techniques,	
goods	and	services	which	are	bringing	about	a	
Low	Carbon	economy.
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Low Carbon Economy  
Skills for Growth 
Businesses	operating	in	the	Low	Carbon	Economy	
are not only an important pillar of the Liverpool City 
Region	Economy,	but	are	at	the	forefront	global	
shifts	towards	clean	and	efficient	use	of	energy.	 
To	maximise	the	opportunities	of	growing	national	
and	international	markets	for	Low	Carbon	goods	
and	services,	the	City	Region	must	address	
underlying	weaknesses	in	the	supply	of	labour	 
and	skills	across	the	four	following	areas.	

1  Increase the number of young people  
entering and progressing in the sector. 

•	 Promote	Low	Carbon	as	an	exciting	and	
dynamic	career	option	for	young	people	–	
capitalising	on	high	profile	investments	into	the	
City	Region	including	offshore	wind,	tidal	and	
biomass	energy	production.	

•	 Significantly	increase	the	take	up	of	
apprenticeship pathways by employers – 
ensuring	that	progression	to	level	4+	and	
higher	education	are	integral	to	the	offer	of	
employment.	

•	 Expand	engagement	with	the	STEM	
Ambassador scheme to provide school and 
college	pupils	to	experience	the	use	of	cutting	
edge	technologies	within	the	sector	and	the	
diversity	of	Low	Carbon	economy	workplaces.	

2  Capitalise on changing trend towards Low 
Carbon energy efficiency. 

•	 Incorporate	energy	efficient	skills	and	
techniques	into	construction,	engineering	and	
logistics	vocational	training	programmes	–	to	
raise awareness and embed Low Carbon 
practices	across	key	sector	skill	areas.		

•	 Respond	to	growth	of	upcycling	/	reuse	of	
materials	–	community	based	training	with	small	
enterprises	engaged	in	furniture	and	household	
goods	repair,	maintenance	and	reuse.

•	 Establish	a	City	Region	challenge	to	innovative	
and	develop	new	markets	for	digital	goods	and	
services	that	support	the	growth	of	the	Low	
Carbon	economy.	

3  Improve workforce skills. 

•	 Increase	availability	(and	lower	the	cost	for	
businesses)	of	certificated	update	training	
in	growing	markets,	such	as	installation	of	
domestic and commercial electric vehicle 
charging	points.

•	 Expand	investment	in	training	of	existing	
workers in key areas such as customer care, 
data	management	and	automation	of	systems.	

•	 Improve	networking	and	communication	
between Low Carbon SMEs – such as a City 
Region	digital	platform	to	enable	improved	
supplier links, recruitment and collaborative 
investment	in	training.	

4 Raise awareness of Low Carbon economy 
drivers across the wider workforce.

• Develop approaches to improve carbon literacy 
and	awareness	of	energy	as	a	factor	in	business	
productivity	among	learners.
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The	UK	Government	has	included	clean	growth	
as	a	pillar	of	the	national	Industrial	Strategy,1  
challenging	businesses	to	innovate	and	improve	
their	competitiveness	within	international	markets.	
The	policy	emphasis	on	clean	growth	provides	a	
positive response to the commitments made by 
the	UK	in	the	2015	Paris	Agreement	to	mitigate	
the	effects	of	climate	change,	while	championing	
the	new	ideas,	products	and	processes	being	
developed by businesses and universities to capture  
more	of	the	growing	global	market	for	Low	Carbon	
goods	and	services.	

The	international	market	for	Low	Carbon	goods	
and	services	is	vast,	with	estimates	suggesting	that	
to	meet	the	Paris	Agreement	targets	around	$13.5	
trillion of public and private investment is required 
just	in	the	global	energy	sector,	between	2015	and	
2030.2	Significant	market	growth	is	expected	in	
power	generation	and	the	creation	of	clean	energy	
technologies;	in	the	transport	sector	as	national	
governments	regulate	and	incentivise	the	use	of	
electric	and	low	emission	vehicles;	the	construction	
industry	to	improve	the	energy	efficiency	of	buildings;	 
and	through	professional	and	financial	services	to	
support	changing	practice	and	enable	investment.	

The	UK	is	well	positioned	to	exploit	the	opportunities	 
of	growing	international	markets,	with	world	leading	 
expertise	in	nuclear	and	green	energy	production,	
in	advanced	manufacturing	and	engineering,	
materials science and professional services such 
as	law,	finance	and	data	services.	Findings	from	
the	national	ONS	Low	Carbon	and	Renewable	
Energy	Economy	Survey3 show that in 2016 the 
sector	generated	some	£42.6	billion	in	turnover	and	 
employed an estimated 208,000 FTE employees in 
the	UK.	This	represents	increases	of	5	per	cent	 
and	3.3	per	cent	respectively	compared	to	2015.	 
Nationally,	there	are	an	estimated	84,500	businesses	 
in	the	sector	earning	over	£3.7	billion	in	exports.	

The	largest	sub-sectors	of	activity,	within	the	ONS	
definition	of	Low	Carbon	and	Renewable	Energy,	
are	energy	efficiency	products	and	lighting	and	
control	systems,	which	together	constitute	around	
one third of sector turnover and 40 per cent of 
employment.	Over	the	year	2015	to	2016	the	ONS	
survey	indicates	growth	in	renewable	energy,	with	
offshore	and	onshore	wind	sectors	expanding	
employment and turnover, while solar activity 
decreased.	Falling	solar	sector	turnover	and	
employment	was	largely	within	the	construction	
industry and is likely to relate to reduced subsidy 
for	micro-generation	activity.	

The	Liverpool	City	Region	is	well	positioned	to	
compete within national and international Low 
Carbon economy markets, with a critical mass of 
production	and	development	activity.	The	offshore	
wind	energy	sector	in	Liverpool	Bay	and	Irish	Sea	
have	the	distinction	of	having	the	world’s	largest	
turbines in Burbo Bank Extension and the Walney 
Extension, due for completion in 2019, will be the 
world’s	biggest	offshore	wind	farm4.	Over	the	last	
five	years,	£4.3	billion	of	private	sector	investment	
has	been	made	in	this	area.	Key	international	
companies	including	ABB,	Ørsted	(formerly	DONG	
Energy),	Iberdrola	and	Clarke	Energy	are	located	
in	the	City	Region	and	are	at	the	centre	of	a	strong	
supply	chain	of	businesses	providing	global	reach.	
Improving	physical	and	research	infrastructure,	
deepening	the	capacity	for	innovation	and	the	
application	of	new	technologies	and	ensuring	the	
supply	of	skills	and	labour	are	important	goals	for	
the sector in order to realise the full productive 
potential	of	the	Low	Carbon	economy.	
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Sector Definition
The diverse character of the Low Carbon economy 
makes	fixing	a	definition	of	the	sector	problematic.	
While Low Carbon business activity centres on 
energy	and	environmental	management,	the	sector	
has	supply	and	sales	linkages	that	cross	into	a	
range	of	industrial	and	commercial	areas	of	the	
economy.	Due	to	this	complexity	it	is	important	
to	give	some	definitional	shape	to	the	size	and	
changing	composition	of	the	Low	Carbon	economy	
in	the	City	Region	in	order	to	inform	curriculum	
design	and	skills	provision.	

Based on available national data5, the sector in 
Liverpool	City	Region	is	described	here	as	having	
two	primary	parts,	as	illustrated	in	Figure	1.	These	
are	first,	a	core	set	of	business	activities	focused	
on	energy	and	environmental	management.	

Second	a	supporting	set	of	businesses	in	
manufacturing,	construction	and	professional	
and technical services that supply or undertake 
activity	central	to	delivering	Low	Carbon	goods	and	
services.	It	is	assumed	that	activity	in	this	second	
group	is	also	connected	to	other	sectors	of	the	
economy,	beyond	the	core	areas	of	Low	Carbon.	
While	somewhat	imprecise,	using	this	definition	
allows	the	City	Region	to	access	comparable	
statistics	to	assess	performance	and	track	change	
over	time	to	inform	strategic	planning.	

Based	on	the	definition	summarised	in	Figure	1,	the	 
Low Carbon economy had employment of 36,740 
in	2016.	The	national	data	also	shows	that	there	
were	4,470	enterprises	registered	in	the	Liverpool	
City	Region	in	2017.	A	summary	break	down	of	
employment	and	enterprises	is	shown	in	Figure	2.	

Core Low Carbon Economy Activity  Supporting Low Carbon Economy Activity
•	 Energy	production	and	distribution.		 •	 Manufacturing	of	metal	structures,	wire	products,		
	 	 	 generators,	glass	and	glass	fibres.
•	 Waste	collection,	treatment	and	materials	recovery.		 •	 Manufacturing	of	electric	lighting,	instrumentation,		
	 	 	 batteries	and	cooling	and	ventilation	equipment.	
•	 Water,	sewerage	and	environment	management.	 •	 Installation	and	repair	of	electrical	equipment	and		
	 	 	 industrial	machinery.	
•	 Environmental	consulting	activity.	 •	 Construction	of	utility	projects	and	remodelling	and		
	 	 	 renovation	of	existing	buildings.
  •	 Wholesale	of	wood	and	construction	materials.
  •	 Engineering,	financial	and	technical	services	 
	 	 	 and	consulting.	

Business Activity  Employment* Enterprises**
Energy	production	and	distribution		 1,095	 75
Environmental services  5,550 155
Manufacturing		 7,500	 485
Construction activity  12,920 2,210
Technical and advisory services  9,675 1,545
Total  36,740 4,470

Figure	1
Summary Definition of the Liverpool City Region Low Carbon Economy

Figure	2
Summary of Low Carbon Economy Employment and Enterprise in Liverpool City Region

Sources:	*	ONS	BRES,	Liverpool	City	Region	2016						
**	ONS	UK	Business	Counts	by	industry	and	employment,	Liverpool	City	Region	2017
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Sector Performance
The Low Carbon economy in the Liverpool City  
Region	has	experienced	a	net	increase	in	employment	 
of	7.75	per	cent	(2,645	jobs)	over	the	period	2010	to	 
2016.	As	shown	in	Figure	3,	distribution	of	employment	 
change	has	been	uneven	across	business	activity	
areas,	with	notable	growth	in	environmental	services,	 
particularly	waste	collection;	electricity	production;	
and in technical and advisory services - most 
significantly	in	engineering	related	scientific	and	 
technical	consultancy.	Evident	declines	in	
manufacturing	activity	are	consistent	with	wider	 
patterns	of	changing	work	practices	and	falling	
employment	in	the	sector.	Employment	in	construction	 
activity has remained relatively constant over 
the	period,	despite	changing	national	policy	that	
includes	the	closure	of	the	Green	Deal	programme.	

While there has been variable performance in 
respect to jobs, data shows that there has been 
an increase in the number of enterprises within 
the	City	Region	Low	Carbon	economy	over	the	
period	2010	–	2017,	as	shown	in	Figure	4.	All	
business	activity	areas	have	seen	growth	in	the	
number	of	enterprises.	Overall,	the	number	of	
enterprises	in	the	sector	has	grown	from	3,350	in	
2010	to	4,470	in	2017,	an	increase	of	33.4	per	cent	
over	the	period.	The	highest	proportional	change,	
albeit	from	a	small	base,	is	seen	in	the	energy	
production and distribution, with the establishment 
of businesses involved in the production and trade 
of	electricity.	

Figure	3
Employment Change in Low Carbon Economy Activities, Liverpool City Region 2010 – 2016 
Source:	ONS	BRES,	2017

0 10 20 30 40-10
% Change 2010-2016

Energy	production	and	distrubtion 15.3

Environmental services 35.4

Construction activity 0.5

Technical and advisory services 13.8

Manufacturing -2.3



11Skills for Growth Action Plan for Low Carbon

Despite	falling	employment,	over	a	similar	
period,	there	has	been	growth	in	the	number	of	
manufacturing	enterprises,	with	increases	in	the	
installation of machinery and equipment, repair of 
fabricated metal products and repair of electrical 
equipment.	There	has	also	been	a	rise	in	the	
number of enterprises across all technical and 
advisory	activities	-	the	largest	being	engineering	
related	scientific	and	technical	consultancy	and	

environmental	consulting	that	have	more	than	
doubled the number of enterprises present 
in	the	City	Region	over	the	period.	Growth	of	
scientific	and	technical	business	activity	has	been	
primarily	in	micro-businesses	(employing	0	–	9	
people)	associated	with	offshore	surveying	and	
cartographic	and	spatial	information	activities	and	
consulting	services	for	environment	projects.		

Figure	4	
Enterprise Change in Low Carbon Economy Activities, Liverpool City Region 2010 – 2017
Source:	ONS	UK	Business	Counts	by	industry	and	employment,	Liverpool	City	Region	2017
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Sector Skills 
The diversity of business activity in the Low Carbon  
economy	is	mirrored	by	the	wide-	ranging	jobs	and	 
the	skills	required	by	employers	in	the	sector.	While	 
there are specialist skill sets in some areas of Low  
Carbon activity, a majority of skills are rooted 
in	engineering,	manufacturing	and	construction	
occupations,	as	illustrated	in	Figure	5.	Employers	
in	the	City	Region	have	commented,	during	
consultation,6 that they have a primary requirement 
for	strong	underlying	craft	and	technical	skills	at	
level	3	that	can	be	built	upon	and	refined	in	the	
workplace	to	meet	task	specific	responsibilities.	

The	lack	of	specific	pathways	into	Low	Carbon	
economy careers requires employers to compete 
within the labour market for the best skills and 
talent.	The	need	to	refine	skills	to	meet	business	
requirements also means that there is a need for  
employers	to	invest	in	skills	training.	While	standards	 
and requirements vary across business activities, 
additional skills and competences are required 
across the Low Carbon economy in response to 
new	market	opportunities,	changing	regulations	
and	the	impact	of	digitalisation	on	business	activity.	

In	addition	to	strong	craft	and	technical	skills,	
employers	highlight	their	need	for	‘softer’	
communication	and	problem	solving	for	working	
in	teams	and	customer	facing	roles.	Businesses	
are	seeking	not	just	sufficient	skills	to	meet	basic	
occupational	requirement,	but	favour	flexibility,	
entrepreneurial	flair	and	ability	among	staff	to	
contribute to company innovation and efforts to  
access	competitive	markets.	According	to	research7   
there	is	a	need	for	multi-skilling	to	capture	cross-
sector	opportunities;	more	diagnostic	and	fault	
finding	skills;	greater	integration	of	installation	and	
design	skills;	leadership	and	project	management	
skills;	and	greater	environmental	and	legal	knowledge	 
and	health	and	safety	awareness.	Scottish	Power	
Energy	Networks	in	the	City	Region	highlight	the	
importance	of	strong	contract	management	and	
marketing	skills	because:	the	“delivery	of	projects	
is	critical	to	everything	we	do,	so	we	need	new	
recruits who can deliver to timescale and cost just 
as	importantly	as	understanding	our	network.”8 

Figure	5
Sector Skill Connections – Low Carbon Economy

Environmental Renewable Energy Low Carbon
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Brexit
Britain	leaving	the	European	Union	is	likely	to	
have both a direct impact on international trade 
and	regulation	of	the	Low	Carbon	economy	and	
have	indirect	impacts,	through	changes	in	relations	
with	customers	and	suppliers.	Nationally,	the	
full	implications	of	exiting	the	EU	are	still	being	
worked	out,	but	it	is	clear	that	trade	and	regulatory	
arrangements	will	need	to	be	revised	in	order	
to	preserve	or	recreate	existing	relations	that	
maintain	the	leading	international	position	of	the	
UK	in	the	Low	Carbon	economy.	

In	some	areas,	such	as	waste	management,	there	
are	expected	to	be	significant	issues	that	include	
reduced access to key markets in Germany 
and	the	Netherlands.	Changes	in	international	
arrangements	may	lead	to	increased	investment	
in	processing	and	waste	recycling	capacity	in	
the	UK.	These	conditions	provide	an	opportunity	
for	the	City	Region	to	benefit	from	investment	
in	technological	innovation	to	realise	growth	in	
services	and	employment.

A recent series of reports by the House of 
Commons	Select	Committee	on	Exiting	the	EU	
highlights	a	number	of	important	issues	for	the	
North	West	and	the	City	Region.9  

• Electricity	–	while	the	UK	is	largely	self-sufficient	 
in	electricity	generation,	some	5	per	cent	of	capacity	 
is	imported	from	the	Netherlands	and	France.	
UK	international	trading	in	electricity	takes	
place	within	the	EU,	as	physical	infrastructure	
is	needed	to	distribute	electricity,	regulated	by	
the	International	Energy	Market.	As	much	of	
UK	policy	and	the	technical	frameworks	that	
regulate	the	sector	have	been	agreed	at	EU	
level,	new	arrangements	will	need	to	be	put	 
into	place	to	govern	the	market	post-Brexit.			

• Nuclear	–	the	North	West	is	the	leading	UK	
region	for	civil	nuclear	sector	employment,	
with	a	strong	cluster	of	technology	companies	
operating	internationally.		As	part	of	Brexit,	
membership	of	the	European	Atomic	Energy	
Community	(EURATOM)	will	need	to	be	
renegotiated	alongside	the	complex	networks	
of	standards,	regulations	and	international	
agreements	that	govern	trade	in	nuclear	
material,	technology,	expertise	and	the	
movement	of	skilled	workers.

• Environmental services	–	including	water	
and	solid	waste,	face	a	number	of	challenges	
resulting	from	Brexit.	The	water	sector	is	price-
regulated	and	largely	serves	just	the	UK,	whereas	
the waste sector is characterised by its diverse 
and competitive national and international 
market.	Key	issues	relate	both	to	the	effects	of	
replacement	regulation	on	the	sector	and	also,	
for waste in particular, the impact of Brexit for 
European	commercial	operations	in	the	UK	
and	access	to	global	markets	in	areas	such	as	
the	‘circular	economy’	of	material	recycling	and	
biomass.	Additionally,	it	is	likely	there	will	be	an	
impact	from	the	loss	of	EU	funding	for	research	
and	environmental	programmes	and	for	the	
networks	of	European	partnerships	supporting	
development	and	knowledge	transfer.		

The	Liverpool	City	Region	employer	survey,10  
undertaken in 2017 shows that 63 per cent of 
respondents in the sector had not yet noticed 
any	impact	from	Brexit	on	their	business	activity.	
However, 81 per cent expect Brexit to have an 
impact	in	the	future.	This	level	of	anticipation	is	
significantly	higher	than	the	average	of	55	per	cent,	
for	all	respondents	to	the	survey.	Uncertainty	about	
external conditions also has implications for labour 
and	skills.	While	93	per	cent	of	survey	respondents	
said that Brexit had not had any impact on their 
recruitment	activity	to	date,	nearly	half	(48	per	cent)	 
said	they	expect	an	impact	in	the	future.	The	survey	 
responses	suggest	that	the	key	issue	will	be	labour	
availability, rather than a shift in the skills needed, 
with	78	per	cent	of	respondents	stating	that	their	
skill	needs	will	remain	the	same	after	Brexit.	
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The Low Carbon economy sector has a diverse 
mix of occupations and requirement for workforce 
skills	and	experience.	As	described	in	section	two,	
sector	skills	are	rooted	in	Energy,	Manufacturing	
and	Construction	sectors	and	to	a	large	extent	
reflect	the	composition	and	challenges	of	these	
industries.	There	is	also	a	small	component	within	 
the	Professional	Services	sector,	engaged	in	
specialist	legal	and	financial	services	for	Low	Carbon.	

Feedback	from	City	Region	employers	indicates	a	
continuing	need	for	high	quality	craft	and	technical	
skills at Level 3 to meet current and anticipated 
medium-term	demand.	Skilled	mechanical	engineers,	 
gas	fitters	and	qualified	electricians	will	increasingly	 
be	required	to	replace	retiring	workers	and	to	fill	
new	posts	being	created.	Employers	commented	
they	are	competing	for	the	best	recruits	able	to	
offer	both	strong	technical	competences	and	have	
the	communication	skills	needed	for	the	growing	
number	of	customer	focused	roles.		

As	an	expanding	and	maturing	area	of	business	
activity,	there	are	emerging	specialist	roles	in	the	
sector that cut across traditional industrial and 
occupational	boundaries	to	reflect	the	application	
of	new	technologies	and	emerging	markets.	
However,	these	appear	largely	to	be	grounded	in	
existing	skills	that	can	be	extended,	with	training,	
to	specific	tasks.	The	following	section	provides	
an overview of the types of occupations and skills 
being	demanded	by	Low	Carbon	employers	in	the	
City	Region	economy.	

Feedback from City  
Region	employers	indicates	 
a	continuing	need	for	high	 

quality craft and technical skills 
at Level 3 to meet current and 

anticipated medium-term  
demand.
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Low Carbon Economy Job Types
Within	the	sector,	job	types	range	widely	from	high	
level	scientific	innovation	and	engineering	through	
to the application of traditional craft and technical 
skills.	The	type	of	workplaces	for	people	engaged	
in Low Carbon economy sector occupations 
is	equally	broad	and	includes:	maintenance	of	
offshore	wind	turbines;	laboratories	designing	fuel	
cell	technology;	installation	of	heating	systems	
and	insulation	in	homes;	the	industrial	processing	
of	biomass	materials;	and	professional	services	
in	law	and	carbon	finance.	Figure	6	provides	an	
indication of variety of skill levels and occupations 
relevant	to	the	Low	Carbon	economy	sector.	

National	studies	of	the	Low	Carbon	economy	
emphasise the cross-sectoral character of 
workforce	skills.	UKCES	states	that	“the	design,	
installation	and	maintenance	of	micro-generation	
systems does not require very different skills 
than	those	which	already	exist	within	the	building	
service	engineering	sector”	comprising	electrical	
trades	and	installation,	plumbing,	heating	and	
ventilation	and	air	conditioning	and	refrigeration.11  
However,	the	application	of	new	technologies	
in	the	sector	is	shifting	employer	demand,	with	
greater	emphasis	placed	on	transferability	of	
knowledge	across	job	tasks	and	the	application	
of	digital	skills	in	managing	business	processes.	
The	core	skill	sets	in	engineering,	construction,	
manufacturing	and	logistics	remain	an	important	
foundation	for	employment	in	the	sector.12 

Figure	6
Occupational Type and Employer Demand – Low Carbon Economy
*	Demand	occupations	sourced	from	UKCES	(2010;	2015)

Skill Level / Occupational Type Employer Demand 

Level 5+ 
Researchers,	Adv.	Engineers,	 

Product	Development,	International	 
Business	Management

Level  4 
Engineers,	Project	Managers,	 

Financial and Professional Services

Level 1/2 
Semi	skilled	workers	in	manufacturing	
production,	logistics	and	construction

Level 3 
Engineering	technicians,	Fabrication	 

Team	Leaders,	Supply	Chain	Managers

Fuel	cell	technology	development
Design	of	wind	turbines	
Marine	geology	and	mapping
Electrical control systems 
Specialist	legal	advice	including	patenting

Electrical	/	grid	engineering
Design	of	wind	turbines	
Specialist	financial	services	and	accounting
Chemical treatment of waste
Process	management	and	quality	control

Turbine technicians 
High	integrity	welding	
Health and safety technicians 
Plumbing	to	solar	thermal	systems
Logistics	managers

Plant		operatives	/	drivers	
Warehouse workers
Installation	of	solar	panels	
Construction	–	housing	refit	/	marine	
Waste	management	and	recycling
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As the Low Carbon economy cuts across a number  
of	different	industrial	sectors,	there	is	not	a	single	 
source of data available to describe the composition  
of	the	workforce.	In	order	to	profile	the	sector,	
information has been taken from a number of 
sources to articulate broad trends and identify 
specific	issues	important	for	skills	and	workforce	
planning.	With	regard	to	age,	Figure	7	below	provides	 
a composite picture of Low Carbon economy 
sector	based	upon	the	aggregate	of	Manufacturing,	
Energy,	Construction	and	Transport	sectors.	

Within the composite for the Low Carbon economy, 
there	is	significant	variation	for	each	of	the	individual	 
industrial	areas	that	constitute	the	sector.	

•	 Manufacturing,	Construction	and	Transport	sectors	 
have	an	older	workforce	compared	to	the	average	 
for	all	City	Region	sectors	(31.1	per	cent).	Data	 
from	the	ONS	Annual	Population	Survey	shows	
that	33	per	cent	of	workers	in	Manufacturing	 
are	50+	years	old;	34	per	cent	in	Construction	
are	50+;	and	37	per	cent	in	Transport	are	50+.	 
The	Energy	sector	also	has	a	higher	than	average	 
proportion	of	workers	aged	50+,	but	restricted	
ONS	data	prevents	accurate	comparison.	

• The APS data also indicates that since the last  
Skills	for	Growth	Agreement	in	2013	the	proportion	 
of older workers in Low Carbon Sector has 
increased	from	29.4	per	cent	to	34.9	per	cent	
in	September	2017.	While	this	survey	data	
should be treated with some caution, it does 
indicate	that	a	‘step-change’	is	needed	to	attract	
younger	workers	into	the	sector	in	order	to	
avoid	increasing	pressure	from	high	levels	of	
replacement	demand.	

The	older	age	profile	of	the	sector	heightens	the	
importance	of	effective	succession	planning,	
particularly in roles where additional workplace 
training	is	required	for	employees	to	meet	regulatory	 
requirements,	for	example	in	the	Energy	sector.13 
Scottish	Power	Networks	highlight	the	importance	
of this issue, with 50 per cent of their 900 person 
workforce	in	the	Scottish	Power	/	Manweb	area	
due	to	retire	before	2030	–	equating	to	280	staff	
within	the	City	Region.	This	challenge,	and	the	
impact on replacement demand, is multiplied 
throughout	the	energy	supply	chain.	Addressing	this	 
issue	presents	a	number	of	overlapping	problems	
for	employers.	With	an	ageing	workforce,	reduced	
availability of overseas workers and forecasts of 
employment	growth	over	the	next	decade,	there	is	
likely	to	be	increased	pressure	to	fill	vacancies	and	
meet	replacement	demand.		

Figure	7
Low Carbon Economy Sector Age Profile, Liverpool City Region 2017
Source:	ONS	Annual	Population	Survey	(workplace),	Liverpool	City	Region	year	ending	September	2017
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Figure	8	below	provides	an	indication	of	the	
occupational	profile	within	the	Low	Carbon	economy.	 
The analysis is based upon the combination of data  
on	the	Energy,	Manufacturing,	Construction	and	
Transport sectors to represent the Low Carbon 
economy.	The	data	indicates	that	one	third	of	all	
jobs	(33	per	cent)	are	in	higher	skilled	managerial	
and professional occupations, with skilled occupations  
constituting	around	one	quarter	(23.9	per	cent)	
of jobs and process and elementary occupations 
approximately	one	third	(30.7	per	cent).	The	number	 
of professional occupations may be understated 
as	data	does	not	include	financial,	legal	and	
regulatory	roles.		

Compared	to	the	last	Skills	for	Growth	Agreement,	
published in 2013, there has been notable increases  
in	the	proportion	of	managerial	and	professional	
occupations in the sector and the proportion of 
elementary	occupations.	The	data	indicates	that	there	 
has been a small fall in the proportion of skilled 
occupations and process operatives over the period  
2012	–	2017.	While	this	data	should	be	treated	
with	some	caution,	given	potential	variation	within	
the	survey	data,	it	suggests	increases	in	the	share	
of	higher	qualified	roles,	including	environmental	
and technical consultancy and also in elementary 
occupations,	reflecting	increased	employment	in	 
waste	management	and	circular	economy	activities.	

There is some variation within the Low Carbon 
economy	sub-sectors	included	in	the	definition.	

•	 The	Energy	sector	has	a	high	proportion	of	
managerial	and	professional	occupations.	
National	data	indicates	that	almost	40	per	cent	 
of all employees are educated to level 4 or 5,  
significantly	above	the	UK	average.14 This 
qualification	level	is	mirrored	in	the	high	proportion	 
of	high	skilled	jobs	in	the	UK,	with	some	46	per	
cent	of	employees	in	managerial,	professional	
and	associate	professional	occupations.15   

•	 In	the	Manufacturing	sector,	almost	half	(49.2	
per	cent)16 of all jobs are in skilled trades and 
plant and process operative occupations in the 
Liverpool	City	Region.	Trends	within	the	sector	
indicate	growth	of	higher	skilled	professional	
and	technical	roles	and	a	long-term	fall	in	
elementary	occupations,	reflecting	growing	
impact	of	automation	in	the	sector.		

• The Construction sector has around half of all 
occupations	within	the	skilled	trades	group	(47	
per	cent	in	2017),17	with	data	indicating	some	
medium-term	growth	in	higher	skilled	technical	
and	professional	occupational	groups.	

• The Transport and Communications sector has 
nearly	half	(48.1	per	cent)18 of its occupations 
in process and plant operative and elementary 
occupations.

Figure	8
Low Carbon Economy Sector Occupational Profile, Liverpool City Region 2012 and 2017
Source:	ONS	Annual	Population	Survey	(workplace),	Liverpool	City	Region	year	ending	 
December 2012 and September 2017
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Changing Workforce Skill Needs
In	common	with	all	employers	in	the	Liverpool	City	
Region,	businesses	in	the	Low	Carbon	economy	 
require	workers	to	have	a	good	basic	literacy,	
numeracy	and	digital	skills	and	qualifications.	For	
all levels of work, Low Carbon economy employers 
have a preference for staff with STEM (science, 
technology,	engineering	and	mathematics)	
qualifications.	As	set	out	in	the	previous	Skills	for	
Growth	Agreement,	employer	interest	continues	
to	be	focused	on	adapting	existing	vocational	and	
educational	programmes	to	incorporate	relevant	skills	 
and	competences,	rather	than	the	design	of	wholly	
new	frameworks	focused	on	Low	Carbon	per	se.	

Figure	9	below	provides	an	illustration	of	the	potential	 
translation	of	existing	skill	sets	to	jobs	present	within	 
the	Low	Carbon	economy.	The	model	underlines	
the	importance	of	existing	vocational	training	
routes	made	relevant	for	current	and	emerging	
employer	demand	within	Low	Carbon.	This	pattern	
of	gradual	development	of	skills	programmes	to	
include Low Carbon components provides an 
opportunity	for	employers	to	highlight	key	areas	
of	changing	skill	needs	and	for	vocational	training	
providers	and	higher	education	institutions	to	
adapt	and	extend	the	coverage	of	learning	activity.	
Evidence	from	UK	Government	assessment	of	Skill	
Needs	for	a	Green	Economy19	highlighted	the	need	
for	new	skills	in	the	following	areas.		

Figure	9
Conversion to Low Carbon Jobs – Illustrative Examples

Chemist Masters	Degree	/	PhD	 Refocusing	of	 
research skills

Researcher  
alternative fuels

Financial trader Undergraduate	Degree Carbon literacy, market 
awareness,	knowledge	of	
regulatory	environment.

Carbon Trader

Aerospace Technician Level	3	/	4	Apprenticeship	
/	BTEC	/	NVQ 

Adaptive	technology	
training 

Wind turbine technician 

Offshore oil or gas 
maintenance technician 

Level	3	Apprenticeship	/	
BTEC	/	NVQ

Offshore wind  
technology	training	

Offshore wind 
maintenance technician 

Electrician Level	3	Apprenticeship	/	
BTEC	/	NVQ	

On	the	job	training	/	
experience of installation 
of solar panels 

Solar	PV	Installation	 
and Maintenance

Waste disposal 
operative  

Level	2	BTEC	/	NVQ	 Identification	and	
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materials
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Source:	Adapted	from	Bird	and	Lawton	(2009:	48)
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•	 Resource	efficiency	–	adapting	business	models	
to	prepare	for	green	energy	regulations,	design	
new	processes	and	practices	and	reduce	waste.	

• Low Carbon industry development – scientists, 
engineers	and	technicians	in	renewable	energy	
production,	installation	of	energy	efficient	
measures and operate in ways that reduce 
carbon	emissions.			

•	 Climate	resilience	–	scientific	and	technical	 
skills	to	model	and	interpret	climate	change,	 
risk	management	and	measures	to	improve	
climate	resilience.	

•	 Management	of	natural	assets	–	account	services	 
for the natural environment, environmental impact  
assessment	and	skills	to	design	and	adopt	
technologies	to	manage	natural	assets.	

The	impact	of	digital	technologies	on	both	products	
and	on	business	processes	is	transformative,	posing	 
a	key	challenge	for	skills	provision.	At	all	levels,	
the	use	of	measurement	and	sensor	technology,	
computer	aided	design,	manipulation	of	big	data	
and	web-based	communications	make	digital	skills	
an	essential	requirement	for	employment.	

The	Liverpool	City	Region	Employer	Survey20 reports 
that	one	in	five	(20	per	cent)	of	businesses	felt	that	
they	had	skills	gaps.	Identification	of	skills	gaps	
varied	significantly	across	the	sectors	contributing	
to	Low	Carbon	economy,	as	shown	in	Figure	10.	
Energy	and	Utilities	sector	reported	the	highest	
level	of	gap	(31	per	cent	of	respondents),	with	only	
Transport	below	the	Liverpool	City	Region	average	
of	20	per	cent.	For	all	businesses	reporting	skills	
gaps	in	the	Liverpool	City	Region	survey,	the	most	
significant	reason	given	in	the	lack	of	specialist	skills	 
or	knowledge	needed	to	perform	the	role	–	47	per	
cent	of	respondents	to	the	survey.	

Figure	10
Businesses Reporting Skills Gaps, by Sector – Liverpool City Region 2017
Source:	Liverpool	City	Region	Employer	Skills	Survey,	November	2017
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Diverse occupations within the Low Carbon 
economy include the operation and maintenance 
of	biomass	energy	facilities;	production	and	
installation	of	power	control	systems;	retrofit	of	
building	energy	efficiency	measures;	through	to	the	
design	and	manufacture	of	fuel	cell	technologies.	
Drawing	from	a	number	of	occupational	areas,	the	
sector	requires	high	quality	labour,	a	strong	base	of	
engineering	skills	and	craft	skills	and	a	workforce	
with the ability to effectively problem solve in a 
range	of	contexts.	While	over	the	long-term	these	
skills will be met by new entrants into the sector, 
more immediate skills supply will come from 
existing	workers	that	will	require	update	training	to	
adapt	to	emerging	technologies	and	practices	and	
meet	changing	regulations.	

The pathways to skills in the Low Carbon economy 
include	familiar	career	routes	through	education	
and	vocational	training,	as	in	Figure	11	(installation	
technician	in	the	Energy	sector)	and	workplace	
training	and	that	enables	existing	employees	to	
upgrade	their	skills	and	extend	their	competences	
in	new	areas	of	activity.	For	example	recognising	
the	central	importance	of	reducing	energy	use,	
the	construction	sector	is	championing	the	take	
up	of	‘energy	literacy’	within	vocational	training,	
to	promote	an	understanding	of	how	energy	
consumption	can	be	managed.21  

Supply of Skills 

Figure	11
Exemplar Career Pathway: Installation Technician

Qualifications required Typical entry level roles Progression

•	 Foundation	degree,	HNC,	
HND	or	degree	in	oil	
and	gas	engineering,	or	
another	related	field	e.g.	
mechanical	engineering,	
offshore	engineering,	 
civil	engineering	or	
structural	engineering

• Or advanced 
apprenticeship in relevant 
field	approved	by	the	
Engineering	Council

• Offshore or onshore 
installation technician

• Repair technician

• Maintenance technician

• Facilities technician

• Graduate schemes in 
piping/layout	engineering,	
or	subsea	engineering

• Summer placements in 
oil	and	gas	installation	
engineering

•	 Installation	supervisor

•	 Installation	manager

•	 Senior	installation	engineer

•	 Site	management

•	 Project	management

Source:	UKCES	(2015)	Skills	and	Performance	Challenges	in	the	Energy	Sector.	UKCES.	London	(Page	31)
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STEM Skills 
The	availability	of	scientific,	technical,	engineering	
and	mathematical	(STEM)	skills	and	qualifications	
are essential for businesses in the Low Carbon 
economy.	National	studies	indicate	a	growing	
concern	among	employers	about	the	shortage	
of	new	technicians	and	engineers	being	trained	
to	replace	existing	workers	due	for	retirement	
over	the	next	decade.22	A	UKCES	survey23 found 
that 60 per cent of employers interviewed in the 
energy	sector	stated	that	too	few	individuals	are	
studying	STEM	subjects	at	undergraduate	or	
postgraduate	levels	due	to	negative	perceptions	

about	the	difficulty	of	courses	or	the	lack	of	career	
opportunity.	However	the	National	Audit	Office	
reporting24 HESA research, found that less than one  
quarter	(24.4	per	cent)	of	STEM	graduates	in	2015/16	 
were	working	in	STEM	occupations	within	six	months	 
of	graduation.	While	this	does	not	account	for	
unknown	destinations	and	those	undertaking	further	 
study	that	may	have	gone	into	STEM	occupations	
later,	it	does	suggest	that	there	are	problems	in	
employers	attracting	qualified	individuals	into	
scientific	and	engineering	career	pathways.	

The availability of  
scientific,	technical,	 

engineering	and	mathematical	
(STEM)	skills	and	qualifications	 
are essential for businesses in  
the	Low	Carbon	economy.
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A levels
DfE	data	indicates	that	during	2016/17	academic	
year	there	were	a	total	of	4,733	students	aged	
16 – 18 entered for at least one A level across 
the	six	local	authority	areas	of	the	City	Region.	
Performance at A level varies considerably by 
local	authority,	as	shown	in	Figure	12,	with	marked	
differences	in	attainment	of	high	grades	(AAB	
or	better).	An	average	of	13.5	per	cent	of	those	
entered	for	examinations	attained	grades	of	AAB	
or	above	in	the	City	Region.	There	was	significant	
under	performance	in	Knowsley	and	Halton	against	
City	Region,	North	West	and	national	averages.	

The take up of STEM subjects at A level in the City 
Region	has	varied	over	the	last	3	years,	with	5,384	
examination	entries	in	2016/17,	down	from	5,489	in	
2013/14.	Figure	13	below	shows	the	broad	trends,	
with	the	key	signal	being	a	lack	of	growth	in	the	
numbers of students entered into science, maths 
and	computing	examinations.	

Figure	12
Percentage of students achieving grades AAB or better at A level, 
Liverpool City Region 2016/17
Source:	DfE	(2018)	A	level	and	other	16	–	18	results	2016	/17	(revised)	
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Figure	14	provides	a	more	detailed	view	by	subject	 
area	over	the	period	2013/14	to	2016/17.	There	
have been mixed patterns of participation, with  
growing	numbers	of	students	involved	in	computing,	 
but	a	fall	in	the	number	of	students	entered	for	ICT	
and	Design	and	Technology	examinations.	There	
has been a small decline in the number entered 

into	biological	sciences	subjects	and	chemistry	
over	the	period,	a	rise	in	number	of	students	taking	
mathematics.	Given	demand	for	STEM	skills,	the	
broad trend is a concern as it indicates a lack of 
significant	growth	in	key	skill	areas	that	will	impact	
the	numbers	of	entries	into	STEM	degrees	and	
high	level	apprenticeships.	

Figure	13
A Level Entrants for STEM Subjects 2013/14 – 2016/17, Liverpool City Region
Source:	DfE	(2018)	A	level	and	other	16	–	18	results	2013/14	to	2016	/17	(revised)	

Figure	14
Number of A level examination entries for selected subjects, Liverpool City Region 2013/14 to 2016/17 
Source:	DfE	(2018)	A	level	and	other	16	–	18	results	2013/14	to	2016	/17	(revised)	
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Apprenticeships Provision 
Apprenticeships are an important route into Low 
Carbon	economy	careers,	providing	a	learning	
pathway	tailored	to	the	specific	requirements	of	
employers.	The	Energy	and	Utilities	sector	has	
been	active,	nationally,	in	promoting	the	take	
up	of	apprenticeships	as	a	means	of	attracting	
younger	workers	into	the	industry.	Employers	
in	the	sector	are	working	towards	expanding	
apprenticeship opportunities across all occupations 
to	offer	progression	to	higher-level	qualifications.25  
Consultation	in	the	City	Region	indicates	that	some	
employers	are	shifting	their	recruitment	activity	
to	balance	graduate	and	apprentice	intake,	with	
apprentices	supported	to	progress	from	level	
3	to	higher	level	qualifications	while	working.	
Vocational pathways provide an important route 
to	qualifications,	outside	of	higher	education,	but	
require	the	strengthening	of	partnerships	between	
employers,	colleges	and	universities	to	ensure	
appropriate	learning	is	available.	

National	data	indicates	growth	in	the	number	of	
apprenticeship starts in STEM subject areas – 
growth	of	some	18	per	cent	between	2012/13	and	
2016/17	–	primarily	driven	by	increased	availability	
of Low Carbon economy relevant disciplines, 
including	engineering	and	manufacturing	
technologies	and	construction,	planning	and	the	
built	environment.26	While	positive,	the	NAO	also	
reports the under-representation of women in 
STEM	subjects:	females	constitute	just	8	per	cent	
of	all	STEM	starts	in	2016/17,	despite	representing	
over	50	per	cent	of	apprenticeship	starts	in	total.27 

In	the	Liverpool	City	Region	in	2016/17,	the	Low	
Carbon economy had 812 apprenticeship starts 
across	294	businesses.	The	level	of	take	up	of	
apprenticeships by businesses within the Low 
Carbon	economy	is	low	at	just	8.4	per	cent.	While	
this	is	above	the	average	for	all	employers	in	the	
City	Region	–	a	rate	of	7.6	per	cent	employer	
penetration	-	it	demonstrates	a	significant	under-
utilisation of apprenticeships as a core recruitment 
and	skills	mechanism.	

Figure	15
Apprenticeship Starts by Subject Area – Low Carbon Economy, Liverpool City Region 2016/ 17 
Source:	DfE	(2018)	Apprenticeship	data	for	Liverpool	City	Region
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The majority of apprenticeships within the Low 
Carbon	economy	are	in	engineering	skills,	as	shown	 
in	Figure	15,	which	constitutes	nearly	51	per	cent	
of	all	starts.	The	sector	subject	areas	overlap	
strongly	with	manufacturing	and	construction,	
with	notable	take	up	of	apprenticeships	leading	
to careers in administrative and business 
management	occupations.	Reading	across	data	
for	all	growth	sectors	shows	the	diversity	of	roles	
within Low Carbon economy and the importance of 
STEM	skills	to	underpin	entry	to	employment.	

Performance	data	for	the	Liverpool	City	Region,	
analysed	by	growth	sector	and	level	(Figure	16),	
shows a majority of apprenticeship starts (56 per 
cent)	were	at	level	3.	When	compared	with	all	
growth	sectors,	there	is	a	significant	difference	
at	level	4+,	with	just	4	per	cent	of	starts	in	the	
Low	Carbon	economy	compared	to	an	average	
of	13	per	cent	across	all	sectors.	Addressing	this	
gap	by	strengthening	the	routes	to	higher	level	
qualifications	provides	a	key	opportunity	for	the	
sector to both shape the provision of technical 
skills	and,	by	articulating	clear	pathways	to	
professional occupations, create an incentive for 
talented	young	people	to	choose	careers	in	the	
Low	Carbon	economy.	

Figure	16
Apprenticeship Starts by Growth Sector and Level – Low Carbon and All, Liverpool City Region 2016/17 
Source:	DfE	(2018)	Apprenticeship	data	for	Liverpool	City	Region
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Higher Education 
The	City	Region	has	a	strong	base	of	students	
studying	STEM	subjects,	with	14,770	student	
enrolments in subject areas directly related to the 
Low	Carbon	economy.	As	shown	in	Figure	17,	
engineering	and	technology	and	physical	sciences	
are	the	two	largest	areas	of	study.	National	data	
indicates	that	there	have	been	increasing	numbers	
of	students	studying	STEM	subjects	overall,	
however this has been accompanied by sharp 
declines in the numbers of part-time students, 
across	a	majority	of	subject	areas.		

There	are	six	universities	located	in	and	serving	
the	Liverpool	City	Region,	with	over	14,500	enrolled	 
students	studying	STEM	subjects.	Within	this	total	 
are	2,205	postgraduate	taught	and	research	students	 
studying	STEM	subjects.	As	shown	in	Figure	18,	the	 
largest	group	of	students	are	studying	engineering	
and	technology	subjects.	The	University	of	Liverpool	 
and	Liverpool	John	Moores	University	have	the	
largest	numbers	of	students	in	STEM	subjects,	
with	University	of	Liverpool	having	nearly	two	
thirds	(61	per	cent)	of	students	in	physical	and	
mathematical	sciences.	

Figure	17
Student Enrolments in Low Carbon Relevant Subjects, Liverpool City Region Universities 2016/17 
Source:	HESA	(2018)	
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University of Liverpool - Stephenson Institute for Renewable Energy
The	Stephenson	Institute	for	Renewable	Energy	is	a	specialist	energy	materials	research	institute	
focusing	on	the	physics	and	chemistry	of	energy	generation,	storage,	transmission	and	efficiency.	 
The	Institute’s	research	engages	with	enabling	techniques	–	exploring	the	function	of	materials	and	their	
use	in	the	generation	and	storage	of	energy;	energy	generation	–	solar	electricity,	the	use	of	sustainable	
materials	and	use	of	biomass	and	waste	products;	and	energy	storage	–	high	energy	storage	battery	
technologies	for	consumer	electronics,	electric	vehicles	and	stationary	power	back	–up.		

Source:	www.liverpool.ac.uk/renewable-energy

Liverpool John Moores University – Department of Maritime and 
Mechanical Engineering
The	Department	of	Maritime	and	Mechanical	Engineering	undertakes	teaching	and	world	leading	 
research	in	marine	and	offshore	engineering,	maritime	operations	and	logistics,	engineering	systems	
design	and	advanced	manufacturing	technology	and	materials.	

Source:	www.ljmu.ac.uk/about-us/faculties/faculty-of-engineering-and-technology/maritime-centre

Figure	18
Student Enrolments in STEM Subjects, Liverpool City Region Universities 2016/17
Source:	HESA	(2018)

 Physical Mathematical Computer Engineering Architecture,  Total 
 sciences sciences  science  and building and  
    technology planning
Chester 265 155 290 200 - 910
Edge	Hill		 235	 210	 630	 -	 -	 1,075
Liverpool Hope  60 45 115 10 - 230
Liverpool	JMU	 750	 210	 1,070	 2,025	 1,235	 5,290
LIPA	 -	 -	 -	 80	 -	 80
University	of	Liverpool	 1,960	 1,020	 890	 2,245	 1,070	 7,185
Total 3,270 1,640 2,995 4,560 2,305 14,770

There are 6  
universities located in and  
serving	the	Liverpool	City	 

Region,	with	over	 

14,500  
enrolled	students	studying	 

STEM subjects



28

Careers Education 
Information	on	specific	careers	pathways	is	
available	through	industry	employer	groups,	as	
listed	in	Figure	19,	through	national	websites	
including	the	National	Careers	Service	and	
National	Apprenticeships	Service	and	local	
databases	such	as	Liverpool	City	Region	Learn.	
In	the	Liverpool	City	Region	careers	and	course	
information	is	also	available	through	careers,	
colleges	and	training	providers.	

Whilst	there	is	a	valuable	range	of	information	
available on individual occupations and on the 
importance	of	STEM	across	a	range	of	career	

pathways, there is limited amount of information on 
the opportunities within the Low Carbon economy 
as	a	whole.	With	employers	and	potential	recruits	
focusing	on	specific	skill	sets	and	job	roles,	the	
lack of presence for Low Carbon economy may 
obscure	the	range	of	careers	available.	This	
becomes	significant	for	the	City	Region	where	
there is limited supply of particular skills and 
growing	competition	for	recruits.	As	the	sector	in	
the	Liverpool	City	Region	is	well	established,	there	
is an opportunity to create materials that present 
clear	pathways,	through	apprenticeships	and	
higher	education,	into	the	sector	for	young	people.	

STEM Ambassadors 
The	Merseyside	and	Cheshire	STEM	Ambassador	Hub	brings	together	industry	professionals,	young	
people	and	schools	to	explore	and	promote	careers	in	science	and	technology.	The	scheme	helps	
businesses	to	gain	a	better	understanding	of	education	and	the	ways	to	encourage	a	greater	take	up	of	
STEM	subjects	by	members	of	the	future	workforce.	Young	people	and	teachers	learn	about	the	use	of	
technology	and	mathematics	in	the	workplace	through	practical	projects,	problem	solving	and	visits.	

Source:	www.allaboutstem.co.uk
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Of particular importance is active promotion of  
careers information, work experience and employer  
engagement	in	schools	–	such	as	the	STEM	
Ambassadors	programme	–	to	champion	the	Low	
Carbon	economy.	Increased	activity	in	this	area	 
is	important	to	encourage	STEM	careers	and	 
boost	numbers	of	young	people	choosing	science	
and	engineering,	but	also	to	challenge	gender	
gaps	and	engaging	young	people	in	 
disadvantaged	communities.	

Figure	19
Sources of Careers Information for the Low Carbon Economy

Organisations  Occupational Areas  
National Apprenticeships Service	 National	information	on	all	apprenticeship	opportunities.		 
www.gov.uk/apprenticeships-guide
Think Power		 Careers	in	power	generation	and	transmission 
www.thinkpowersector.co.uk
Construction Industry Training Board Construction 
www.citb.co.uk
Cogent	 Chemical	and	pharmaceutical,	oil	gas,	nuclear,	 
www.cogentskills.com	 petroleum	and	polymers
Energy and Utility Skills		 Gas,	power,	waste	management	and	water 
www.euskills.co.uk
Renewable UK		 On	and	offshore	wind,	wave	and	tidal	energy 
www.renewableuk.com
Lantra  Environment and land based industries 
www.lantra.co.uk
Semta		 Science,	Engineering	and	Manufacturing	Technologies 
semta.org.uk
National Careers Service Careers	service	for	young	people	and	adults. 
www.nationalcareersservice.direct.gov.uk
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The	Low	Carbon	economy	faces	a	range	of	pressures	 
on skill supply driven by the new markets and 
technologies,	changing	national	policy	on	energy	
use	and	an	ageing	workforce.	Energy	and	utility	
businesses	have	recognised28	the	need	to	change	
their	approach	to	securing	future	labour	supply	
by	actively	promoting	careers	in	the	sector	and	
committing	to	raising	the	skills	of	existing	workers.	
With	around	20	per	cent	of	the	energy	and	utility	
workforce due to retire in the next decade, based 
on	national	figures,	and	major	new	infrastructure	
investment in key Low Carbon economy areas 
including	energy	production,	water	and	sanitation	
and	housing	renewal,29	there	is	a	pressing	need	to	
ensure	the	availability	of	skilled	employees.		

The	implementation	of	new	technologies	will	affect	
all aspects of the Low Carbon economy and also 
create new demands in the wider labour market for 
technical	skills	focused	on	efficient	and	renewable	
energy	use.	Within	the	energy	and	utilities	sector	
there	is	already	growing	demand	for	specialist	IT	
skills	able	to	utilise	customer	‘big	data’	to	predict	
and a improve the delivery of heat and power and 
a requirement for skills in cyber-security to protect 
automated	systems.	Rising	demand	for	skilled	
labour	is	also	expected	through	the	growth	of	more	
complex	distributed	energy	systems,	with	multiple	
points	of	energy	production,	storage	and	routes	for	
distribution	that	require	upgrading	of	infrastructure	
and	effective	management.30  

Current and Future Demand

Estimates reported  
by	Energy	and	Utility	Skills	

suggest	that	the	recent	move	to	
smart meters will create a national 

requirement for over  

12,000  
additional	workers,	including	
10,000	meter	installers.31
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The	growing	adoption	of	electric	vehicles	has	
direct implications for physicists, chemists and 
manufacturing	engineers	working	on	fuel	cell	
technology,	but	creates	a	wider	demand	for	
qualified	electricians	and	construction	skills	to	
install	charging	points	and	a	new	skill	set	for	
mechanics	to	repair	and	maintain	electric	vehicles.	
With	emphasis	on	energy	efficiency	in	the	home,	
there	is	expected	to	be	continuing	demand	
for boiler replacements, insulation and micro-
generation	of	electricity	that	will	also	increase	
demand	for	skilled	labour.	Estimates	reported	by	
Energy	and	Utility	Skills	suggest	that	the	recent	
move to smart meters will create a national 
requirement for over 12,000 additional workers, 
including	10,000	meter	installers.31 

Growth is also expected in the circular economy, 
with	pressure	from	consumers	driving	demand	for	
more recyclable materials, the reuse of waste to 
produce	sustainable	energy	and	the	‘up-cycling’	of	

furniture	and	white	goods.	Increasing	demand	for	
repair	and	reuse	of	household	goods	is	expected	
to stimulate employment in small enterprises and 
community businesses and provide a boost to local 
economies	in	the	City	Region.	

In	many	respects	the	Low	Carbon	economy	is	at	
the	forefront	of	wider	changes	in	the	labour	market,	
driven	by	a	merging	of	traditional	sector	skill	sets	
and	increasing	circularity	of	economic	activity	in	
the	drive	towards	energy	efficiency.	The	challenge	
for	the	sector	is	to	push	through	a	period	of	rapid	
transformation to reposition Low Carbon careers as 
offering	challenging	career	opportunities	for	young	
people	and	adults	with	strong	STEM	skills.	With	
national	policy	encouraging	clean	growth,	there	
is	a	growing	international	market	in	renewable	
energy,	waste	management,	manufacturing	and	
civil	engineering,	which	has	the	potential	to	drive	
growth	for	businesses	and	workers	in	the	Liverpool	
City	Region.		
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Aggregate Demand 
Forecasts	for	the	Liverpool	City	Region	Low	Carbon	 
economy indicate a small rise in employment 
between	2016	and	2030	and	faster	growth	in	output.	 
As	set	out	in	Figure	20,	employment	is	forecast	to	
grow	by	2,129	or	6	per	cent	over	the	period,	while	
the value of economic output (measured as Gross 
Value	Added	–	GVA)	is	rising,	growing	by	some	
£665million	to	the	end	of	2030	or	34	per	cent.32   
While the forecast data does not offer detail below 
broad	trends	to	identify	specific	implications	for	
occupations, the pattern is consistent with industry 
analysis	that	indicates	productivity	rising	faster	than	 
employment	as	digital	technology	impacts	on	job	
roles	and	overall	labour	demand.	

Fast	rising	GVA	reflects	expected	investment	in	the	
sector	and	automation	of	processes	among	energy	
and	utility	employers.	The	increased	importance	of	
process	management	and	digital	skills	is	evident	in	
the forecast performance of technical and advisory 
service business activity, linked to the Low Carbon 
economy.	Architectural	and	engineering	activities,	
scientific	research	and	development	activities	and	
other	professional	scientific	and	technical	activities	
are	all	expected	to	grow	over	the	period	2016	–	2030.	 
Areas	of	growth	in	these	high	skill	areas	are	likely	to	 
offset, in respect to total employment, some declines  
in more traditional and lower skilled aspects of the  
Low	Carbon	economy.	Rising	GVA	underlines	the	 
importance	of	capturing	the	potential	of	Low	Carbon	 
as	a	high	skill	high	value	sector	within	the	City	
Region	economy,	but	also	the	need	for	managerial	
and	enterprise	skills	across	the	workforce.

Figure	20
Total Employment and GVA Forecasts Index, Low Carbon Economy Sectors, 
Liverpool City Region 2016 – 2030
Source:	Oxford	Economics	Forecasts	for	Liverpool	City	Region	(2017)	
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While	trend	data	indicates	varying	levels	of	jobs	
growth,	the	sector	will	remain	a	key	contributor	to	 
employment	within	the	City	Region.	It	is	important	 
therefore to consider the implications of replacement  
demand,	particularly	in	a	sector	where	a	high	
proportion of the workforce will be due for  
retirement	over	the	next	decade.	Figure	21	provides	 
an estimation of 35,710 jobs in key occupations 
important for the Low Carbon economy that will need  
to	be	replaced	over	a	10-year	period.	While	not	all	of	 
these posts will be taken up by Low Carbon economy  
employers, it illustrates the overall requirement of the  
City	Region	labour	market	and	points	to	heightening	 
competition	between	employers	for	skilled	staff.	

Skills Shortages 
The	Liverpool	City	Region	employer	skills	survey	
201733	provides	some	insights	into	Low	Carbon	
economy	employers’	recruitment	activity	and	their	
experiences	in	meeting	their	skills	needs.	The	
survey shows that employers in this sector had a 
higher	level	of	recruitment	activity	than	the	average	
for	the	City	Region,	with	81	per	cent	of	businesses	
recruiting	in	the	prior	12	months	compared	to	a	
survey	average	of	68	per	cent	of	businesses.	The	
principal reason for recruitment was business 
growth,	reported	by	82	per	cent	of	businesses	and	
also	staff	turnover	(for	49	per	cent),	although	this	
was	lower	than	the	survey	average.		

Figure	21
Estimated Replacement Demand, Selected Occupations, LCR
Source:	UKCES	Working	Futures	2012	to	2022,	ONS	and	CPC	calculations	

Low Carbon Economy Occupations  Replacement Demand 
Science,	research,	engineering	and	technology	professionals	 8,518
Science,	engineering	and	technology	associate	professionals	 3,742
Skilled metal, electrical and electronic trades 7,575
Skilled	construction	and	building	trades	 6,250
Process, plant and machine operatives 6,291
Elementary trades and related occupations 3,334
Total  35,710
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The survey reported that 38 per cent of businesses 
had	vacancies	that	were	hard	to	fill,	higher	than	the	
survey	average	of	27	per	cent.	The	most	frequent	
reasons	given	for	hard	to	fill	vacancies	was	low	
numbers of applicants with the required skills (63 per  
cent	of	businesses)	and	low	numbers	of	applicants	
with required motivation and personal qualities (23 
per	cent)	and	a	lack	of	qualifications	(17	per	cent).	 
Some 50 per cent of employers also reported 
difficulty	in	filling	vacancies	because	of	shortages	
in	technical	skills	specific	to	the	sector	or	role,	a	
level	marginally	higher	than	the	survey	average	of	48	 
per	cent.	While	Low	Carbon	employers	experienced	 
some	problems	in	filling	posts	at	all	occupational	
levels,	when	compared	to	survey	averages,	
they	had	higher	than	average	difficulty	with	chief	
executive	and	senior	official	posts,	skilled	trades	
and	process	and	machine	operatives.	

Improving	skills	levels	within	the	sector	is	a	
concern	for	employers	within	the	City	Region	
Low	Carbon	economy.	Just	over	one	in	five	(22	
per	cent)	of	businesses	reported	that	they	had	
staff	who	lacked	proficiency	in	their	roles,	with	
primary	concern	being	knowledge	of	products	
and	services	offered	by	their	organisations.	The	
Liverpool	City	Region	business	survey	indicates	

that	investment	in	skills	was	driven	by	changes	in	
regulatory	requirements	for	44	per	cent	of	firms	
and	training	to	enable	staff	acquire	skills	related	to	
new	products	or	services	(30	per	cent).	

While	skills	shortages	are	evident	in	both	high	skills	
and operative levels, there are particular issues 
with	the	availability	of	scientific	and	engineering	
skills,	reflecting	national	shortage	issues.	Figure	22	
shows	the	skills	shortage	occupation	list	produced	
by	the	UK	government	used	to	manage	labour	flow	
from	outside	of	the	European	Economic	Area.	On	
this list are a number of skilled occupations vital to 
the	Low	Carbon	economy.	

To meet current and future skills needs will 
require	the	sector	to	change	public	perceptions	
by	highlighting	the	opportunities	for	careers	in	the	
sector	and	also	by	updating	recruitment	practices	
to more effectively compete within the labour 
market	through	investing	in	apprenticeships	and	
work	based	training.	The	dynamic	nature	of	the	
sector	creates	challenges	for	employers,	but	also	
opportunities to capitalise on new roles created 
by	technology,	growing	international	markets	and	
the	adoption	of	Low	Carbon	practices	affecting	all	
parts	of	the	economy.	

Figure	22
Tier 2 Shortage Occupation List: Selected In-demand occupations
Source:	https://www.gov.uk/guidance/immigration-rules/immigration-rules-
appendix-k-shortage-occupation-list

•	 Production	managers	in	nuclear	industry	waste		
	 management	and	decommissioning.
•	 Production	managers	in	electricity	transmission	 
	 and	distribution.
• Physical scientists in construction related  
	 ground	engineering.
•	 Physical	scientists	in	the	oil	and	gas	industries.
• Physical scientists in nuclear industry waste  
	 management	and	decommissioning.
•	 Civil	engineers	in	the	oil	and	gas	industries		
	 (including	offshore	and	subsea	engineers	and		
	 control	and	instrument	engineers).
• Environmental professionals in construction related  
	 ground	engineering.
•	 Mechanical	and	electrical	engineers	in	the	oil	and		
	 gas	industries.

•	 Engineering	professionals	in	electricity	transmission		
	 and	distribution.
•	 Engineering	professionals	in	the	civil	nuclear	industry.
•	 IT	product	manager	and	IT	systems	engineers.	
•	 Data	scientists	and	cyber	security	specialists.
•	 Quality	control	and	planning	engineers	in	electricity		
	 transmission	and	distribution.
•	 Engineering	technicians	in	electricity	transmission		
	 and	distribution.
•	 Overhead	lines	worker	at	Linesman	Erector	2.
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Shifts	in	energy	production,	distribution	and	use	
have made an important contribution to the City 
Region	economy	over	the	last	five	years.	The	Irish	
Sea	now	has	the	second	largest	concentration	
of offshore wind turbines in the world and there 
has	been	some	£4.3	billion	of	investment	into	
these	assets.	The	City	Region’s	national	status	
as	a	Centre	for	Offshore	Renewable	Engineering	
(CORE)	has	provided	a	boost	to	private	sector	
investment	that	has	included	new	biomass	energy	
facilities.	Growth	of	sustainable	energy	production	
is	being	extended	through	plans	to	realise	the	
potential	for	tidal	energy	in	the	Mersey	River.	

The	consumption	and	conservation	of	energy	is	
also	being	transformed	and	is	creating	important	
new markets for businesses and opportunities 
for	investment	and	growth.	The	increased	use	of	
electric	and	hybrid	vehicles	among	private	users	
and	public	transport	providers	is	building	a	demand	
for	scientists,	engineers	and	skilled	technicians.	

The	ongoing	challenge	of	energy	efficiency	in	
homes and businesses will require skilled craft 
workers	and	increasing	production	of	materials	
and	technologies	that	help	manage	energy	
consumption.	

An	exciting	area	of	development	is	the	use	of	
hydrogen	to	replace	fossil	fuels	(such	as	natural	
gas	and	diesel).	Hydrogen	offers	an	important	
source	of	alternative	energy	that	could	make	a	
major	contribution	to	reducing	emissions.	While	
in	a	developmental	stage,	there	are	a	number	
of	initiatives	underway	in	the	City	Region:	the	
conversion	of	passenger	trains	being	undertaken	
by	Alstom	in	Widnes	and	a	North	West	project	to	
replace	the	supply	of	natural	gas	(see	case	studies	
below).	These	initiatives	could	drive	research	and	
innovation	in	the	City	Region	over	the	next	decade,	
with the potential for penetration into international 
markets	that	could	boost	demand	for	engineering	
and	technical	skills	to	manage	the	transition	to	
hydrogen	fuel	technology.	

Energy Production and Use – Key Issues

Hydrogen Gas 
The	use	of	Hydrogen	to	replace	natural	gas,	as	a	fuel	for	homes	and	transport,	offers	enormous	potential	
to	reduce	harmful	greenhouse	emissions	and	stimulate	jobs	growth	and	innovation.	The	HYNET	project	
plan	for	Hydrogen	production	could	attract	nearly	£1billion	of	capital	investment	and	more	than	5,000	new	
jobs	in	the	manufacturing	of	Hydrogen	and	construction	of	infrastructure	to	businesses	and	homes	in	the	
North	West.	The	shift	to	Hydrogen	would	create	employment	across	a	range	of	occupational	groups	and	
establish	a	centre	of	expertise	in	the	region	in	Hydrogen	and	carbon	capture	technology.		

Source:	https://hynet.co.uk/app/uploads/2018/05/14368_CADENT_PROJECT_REPORT_AMENDED_v22105.pdf	

Rail Transport 
Path	breaking	research	and	development	into	Hydrogen	powered	trains	is	being	undertaken	in	Widnes	
by	the	international	engineering	business	Alstom.	The	development	of	Hydrogen	technology	comes	in	
response	to	the	UK	Government’s	challenge	to	remove	all	Diesel	rolling-stock	by	2040.	While	at	an	early	
design	stage,	Hydrogen	powered	trains	could	make	a	significant	environmental	and	economic	impact	to	
the	City	Region.	Successful	design	and	technical	application	could	provide	access	to	European	and	global	
markets	and	support	jobs	through	the	North	West	supplier	chain.	Initial	production	to	convert	a	fleet	of	
Class	321	electric	trains	by	installing	Hydrogen	fuel	cells	will	be	undertaken	from	the	Widnes	plant.	

Sources:	https://www.telegraph.co.uk/business/2018/05/14/french-train-giant-alstom-set-make-uks-first-
hydrogen-fleet/	and	http://www.thebusinessdesk.com/North	West/news/2021157-train-giant-alstom-
proposes-hydrogen-fuelled-solution-diesel
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In	addition	to	new	initiatives,	Low	Carbon	has	
significant	opportunities	to	capitalise	on	existing	
programmes	of	work	and	sector	strengths	in	the	
City	Region	to	increase	employment	and	training.	
For	example,	growth	in	nuclear	energy	generation,	
in	a	context	of	large	scale	UK	and	international	
demand, with companies such as Cammell 
Laird and Rolls Royce as key centres, in and 
around	the	City	Region,	for	production	of	small	
modular	nuclear	reactors.	Growth	in	this	market	
will	create	demand	for	skilled	engineers	and	
technicians	across	the	regional	supply	chain.	Also	
links	through	the	Local	Energy	North	West	Hub	
programme	of	investment.	Including	objectives	
to	generate	employment	and	training	outcomes	
as a key outcome from direct and contracted 

capital investment initiatives could make a 
major contribution to both employment and the 
availability	of	work	based	training	–	ensuring	that	
major	programmes	generate	both	environmental	
and	economic	benefits	for	the	City	Region.	

With an established base of international businesses,  
national	policy	driving	major	investment	into	clean	
growth	and	a	strong	supply	chain	of	business	and	
knowledge	creators	throughout	the	North	West,	
there is a deep foundation for new employment 
and	rising	productivity	of	the	Low	Carbon	economy.	
The	following	subsections	look	in	more	detail	at	the	
changing	skills	demand	of	three	important	areas	of	
business	activity	for	the	Liverpool	City	Region.		

Low Carbon has  
significant	opportunities	to	

capitalise	on	existing	programmes	
of	work	and	sector	strengths	
in	the	City	Region	to	increase	
employment	and	training.
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Wind energy 
The	offshore	wind	energy	sector	in	Liverpool	Bay	
and	Irish	Sea	continues	to	mature,	with	the	recent	
expansion	of	existing	sites	at	Burbo	Bank	and	
Walney and the introduction of improvements to 
technology	that	increase	the	generating	capacity	
of	turbines.	These	two	sites	have	the	distinction	
of	having	the	world’s	largest	turbines	in	Burbo	
Bank Extension and the Walney Extension, due 
for	completion	in	2019,	will	be	the	world’s	biggest	
offshore	wind	farm.34  

The	requirements	of	the	sector	are	however	shifting,	 
with the demand for skills to construct offshore 
installations	being	replaced	with	an	emphasis	
on	the	operation	and	maintenance	of	facilities.	
The	Offshore	Wind	Energy	Council	reports	that	
a	majority	of	ongoing	employment	in	the	sector	
will	be	from	operation	and	maintenance	activity.35 

Securing	long	term	supply	of	skills	in	mechanical	
and	electronic	engineering	along	with	the	marine	
logistics	support	is	a	key	objective	for	the	sector.	
Figure	23	provides	an	illustration	of	the	types	
of	competences	that	will	become	increasingly	
important	in	the	sector.	

The	leading	international	position	of	businesses	in	 
the	City	Region	is	also	expected	to	result	in	an	 
increased	share	of	global	business,	as	the	market	 
for both the construction and operation of renewable  
energy	facilities	grows.	The	sector	body,	Renewable	 
UK,	reports36	that	the	benefits	of	growing	wind	
energy	sector	has	led	to	contracts	throughout	the	
diverse	supply	chain	from	wind	farm	design	and	
seafastenings	through	to	fabrication	of	steel	works,	
cable manufacture, marine co-ordination and 
provision	of	inspection	services.	

Figure	23
Core and Additional Skill Competency Areas for Wind Power
Source:	Adapted	from	Crown	Estate	(2010)

Skill Areas Additional Skills Required Low Carbon Work Area

Fabrication 
Aeronautical	design
Control	systems	engineering	
Electrical	engineer
Mechanical	fitters
Welding	

Transferable skills from heavy 
manufacturing	and	ship	building.	
Specific	training	in	turbine	design	
and manufacture and technical roles 
such	as	use	of	high	voltage	cables	
for	offshore	installations	and	high	
specification	welding. 

•	Maintenance	and	upgrading	of	
wind turbines 

• Repair of electrical systems

•	Repair	of	gearing	mechanisms

•	Quality	control

Construction and Installation 
Civil	engineering	
Surveying	
Construction	project	management
Electrical technician
Rig	and	crane	operatives

Transferable	skills	from	the	oil	and	gas	
industry	and	from	civil	engineering.	
Core additional skills required include 
health	and	safety	and	working	at	
heights	offshore.	Specific	technical	
training	in	marine	engineering. 

•	 Inspection	of	seabed foundations	
for turbines

• Maintenance of electricity cables

•	Offshore	project	management

• Connection to electrical 
substations 

Maintenance 
Electrical	engineer	
Mechanical technician 
Systems performance operative
Ship crew 

Transferable	skills	from	manufacturing,	
chemical	and	energy	industries	and	
from	within	port	and	marine	industries.	
Technical	training	in	monitoring	of	wind	
turbine	performance,	problem	solving	
and	repair.	

•	 Performance	and	monitoring	
engineer

• Turbine technician 

• Skipper wind farm vessel 

•	Mechanical	engineer 
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The	Government	is	currently	developing	a	‘sector	
deal’	that	is	aimed	at	accelerating	the	development	
of	the	wind	energy	sector	and	enhancing	supply	chain	 
development	to	boost	UK	business	engagement	in	 
international	markets.	The	deal	is	expected	to	include	 
a	focus	on	improving	workforce	skills,	access	to	
qualified	recruits,	encouraging	greater	business	
leadership	in	curriculum	design	and	promoting	a	more	 
diverse	workforce.	The	publication	of	the	sector	deal	 
should provide an important opportunity for the City 
Region	to	consolidate	the	success	of	the	sector.	

Electric Vehicles 
National	policy	included	in	the	UK	Industrial	Strategy37   
and	Clean	Growth	Strategy,38 supported by new 
regulations	on	the	vehicle	re-charging	forthcoming	
in the Automated and Electric Vehicles Bill,39 provide  
strong	incentives	to	accelerate	a	shift	to	electric	
vehicles	among	private	and	commercial	users.	
Policy	includes	a	targeted	end	to	the	sale	of	
conventional petrol and diesel cars by 2040, public 
investment	in	the	charging	infrastructure	and	finance	 
to	encourage	the	take	up	of	low	emission	taxis	and	 
buses.	Additionally,	Government	has	negotiated	 
an Automotive Sector Deal40 that includes major 
investment in the development of battery research  
and	technology,	support	to	raise	the	competiveness	 
of electric vehicle supply chain and partnership 
with businesses to upskill the workforce and 
increase	engagement	in	apprenticeships.	

Wind Energy
Burbo	Bank	Extension,	located	some	7km	offshore	from	the	North	Wirral	coast,	operates	the	world’s	
largest	turbines.	The	facility	has	32	turbines	generating	258MW	of	energy.	Each	turbine	is	195m	tall	–	
nearly	twice	the	height	of	the	Liver	Building.	Burbo	Bank	operations	are	managed	from	a	state	of	the	art	
facility	located	at	Kings	Wharf	Birkenhead.	The	Extension	project	provided	a	major	capital	investment	in	
the	Irish	Sea,	boosting	renewable	energy	generation	for	the	North	West.	The	scheme	not	only	creates	
enough	energy	each	year	to	power	230,000	homes,	it	has	created	jobs	through	the	construction	phase	 
of	the	project	and	some	45	permanent	posts	in	the	Birkenhead	operations	centre.			

Source:	https://orsted.co.uk/-/media/WWW/Docs/Corp/UK/Project-Summaries/Project-Summary_Burbo-Bank-
Extension.ashx?la=en&hash=81E63DC2093EDF092966228DA9E3D7602051C15F&hash=81E63DC2093EDF 
092966228DA9E3D7602051C15F
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Rapid	improvements	in	battery	technology	and	
re-charging	speeds	have	encouraged	consumer	
take	up	of	electric	vehicles.	Forecasts	indicate	
that	there	will	be	continuing	growth	of	the	electric	
vehicle market, with an estimated 450,000 electric 
vehicles	in	the	Liverpool	City	Region	by	2040.41  
Major car companies have indicated a shift in 
production	to	low	emission	vehicles,	including	
Jaguar	Land	Rover42 who have committed to 
building	only	electric	or	hybrid	cars	from	2020.	
These	changes	have	significant	implications	for	
the electricity supply network, for the installation of 
charging	points	in	domestic,	commercial	and	public	
locations and demand for multi-skills to service and 
maintain	electric	and	hybrid	vehicles.	

While the potential employment impact of a 
shift to electric vehicles is unclear, research for 
the Department of Transport43 indicates, should 
national	targets	be	met,	there	will	be	some	13.6	
million electric vehicles on the roads in 2030 that 
will	require	a	national	rapid	charging	network	
of	20,000	units	over	2,100	public	sites.	With	
international	evidence	indicating	that	electric	
vehicle	users	prefer	to	re-charge	at	home,	the	
demand	for	installation	of	charging	points	will	be	
significant	and	require	large	numbers	of	electrical	
technicians	to	install	domestic	connections.	
Within the automotive industry, employers are 
reporting	a	shortage	of	technicians	with	multi-skills	
in mechanical, electrical and electronics able to 
repair	and	maintain	hybrid	vehicles,	affecting	both	
manufacturing	and	customer	services.44 

Figure	24
Core and Additional Skill Competency Areas for Electric Vehicles
Source:	Adapted	from	Crown	Estate	(2010)

Skill Areas Additional Skills Required Low Carbon Work Area

Vehicle Manufacture  
Vehicle	design	and	engineering
Chemist 
Physicist 
Manufacturing	production	

Growing	demand	for	higher	level	skills	
in	vehicle	engineering	and	design	to	
exploit	market	for	electric	vehicles.	
Specific	requirement	for	researcher	
engaged	in	battery	design	and	
operation	for	electric	vehicles.	

• Research and development of 
battery	technology	

• Mechanical and electrical 
engineering

•	Manufacturing	process	
engineering.	

Vehicle Maintenance  
Automotive	engineers	
Vehicle mechanics  
Mechanical technician 
Fleet and public service vehicle 
maintenance workers

Increased	use	of	hybrid	and	electric	
engines	demands	new	skills	and	
multiple competences from car and 
commercial vehicle mechanics and 
technicians.	Industry	reports	specific	
need	for	skills	in	sensor	technology	and	
fault-finding	/	diagnostic	techniques.	

• Mechanical and electrical 
engineers	

•	Hybrid	technology	engineers	

• Motor technicians 

• Public service and commercial 
vehicle mechanics

Installation of Charging Points 
Electricians 
Sales 
Customer relations
Housing	construction	/	building	
maintenance

Transferable	skills	for	qualified	
electricians	working	in	domestic	and	
commercial	settings.	Level	3	inspection	
and	testing	required.		Specific	product	
training	and	customer	services	skills	 
are	required	for	these	roles.	
Additionally,	building	skills	will	be	
important	for	installation	of	units.	

• Electricians

•	Quality	control	inspections

•	Building	/	construction	skills.



 Activity is focused  
on	retrofitting	measures	to	 

reduce	energy	consumption	and	
improve	the	thermal	efficiency	 

of	existing	dwellings	 
and workplaces
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Housing Energy Efficiency 
Despite the withdrawal of the national Green 
Deal	programme,	there	remains	an	important	
challenge	to	improve	the	energy	efficiency	of	home	
and	business	premises	across	the	UK.	Activity	is	
focused	on	retrofitting	measures	to	reduce	energy	
consumption	and	improve	the	thermal	efficiency	
of	existing	dwellings	and	workplaces;	the	adoption	
of	new	building	materials	and	techniques	in	the	
construction sector that help achieve current 
standards;	and	the	use	of	new	technologies,	
such	as	smart	meters,	to	help	control	energy	use	
within	the	home	and	places	of	business.	These	
three aspects have important implications for the 
Low	Carbon	economy,	creating	demand	for	both	
architectural	and	built	environment		design	skills	
to	enable	a	shift	from	‘low	to	no’	carbon	buildings	
and	high	quality	craft	and	technical	skills	within	the	
construction	sector.		

The	Liverpool	City	Region	has	a	major	challenge	to	
upgrade	social,	private	and	private-rented	homes	
up	to	Energy	Performance	Certificate	(EPC)	Band	
C	by	2035.	Currently	60	per	cent	of	housing	stock	
is	at	Band	D	or	below.	The	Liverpool	City	Region	
Combined	Authority	is	in	the	process	of	developing	
a	Housing	Strategy	to	identify	priority	actions	to	
improve	energy	efficiency.	This	Strategy	will	help	to	
articulate	the	aggregate	level	of	demand	for	labour	
and	skills.	
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The	core	skills	required	for	housing	energy	
efficiency	activity	and	electricity	micro-generation	
measures	are	largely	found	in	existing	construction	
trades.	Figure	25	identifies	areas	of	professional	
and craft skills and their application to Low Carbon 
work	requirements.	Over	the	last	five	years	there	
has	been	greater	recognition	of	the	need	to	
incorporate	energy	efficiency	skills	and	techniques	
into	existing	training	frameworks	in	order	to	both	
improve	the	applicability	of	learning	to	a	variety	of	
different workplaces and also to avoid providers 
‘gambling’	on	volume	training	in	contexts	where	
there	have	been	sudden	changes	in	national	policy.	

Whilst some caution is sensible, studies have 
underlined	the	necessity	of	updating	workforce	
skills	and	existing	approaches	to	training,	within	
the	construction	sector,	to	recognise	changing	
technology	and	the	requirements	of	the	Low	
Carbon	market.45	More	specifically	the	implications	
of new technical approaches to construction and 
retrofit	through	offsite	production	and	assembly	
of	materials;46	demand	for	in-situ	problem	solving	
and	knowledge	to	ensure	the	effectiveness	of	
efficiency	measures;47	and	changing	regulations	
and practices, such as the new PAS 2035 code for 
energy	retrofit	of	buildings.	

Figure	25
Core and Additional Skill Competency Areas for Energy Efficiency 
Source:	Adapted	from	Crown	Estate	(2010).

Skill Areas Additional Skills Required Low Carbon Work Area

Design and Build
Architecture 
Environmental	design
Planning	
Structural	engineering

Adaption of professional skill sets 
to	focus	on	building	design	and	
construction to produce low and 
no	carbon	dwellings	and	business	
premises.

•	Design	of	‘no	carbon’	buildings	

•	 Energy	production	and	
management	systems

• Construction project 
management	

Insulation 
Plasterer	/	Dryliner
Bricklaying
Carpentry	/	Joinery
Glazing	

Transferable skills from construction 
trades.	Additional	training	in	rendering	
and	finishing	and	use	of	new	materials	
for	insulation.		

•	 Internal	and	External	Wall	
Insulation	

•	Cavity	Wall	Insulation	

•	 Loft	Insulation

Heat Management 
Plumbing
Electricians  
HVAC Trades 

Transferable	skills	from	plumbing	and	
associated	trades.	Additional	skills	in	
installation	of	solar	units	and	working	
at	heights.	Additionally	knowledge	for	
giving	home	energy	advice.	

•	 Installation	of	solar	thermal	units	

•	 Installation	of	energy	efficient	
boiler	/	heating	systems

Micro-generation 
Electrician 
Electrical	Installation		
Roofers 
 

Transferable skills from electrical 
trades.	Additional	skills	in	installation	
of	PV	units	and	working	at	heights.	
Additionally	knowledge	for	giving	home	
energy	advice.

•	 Installation	of	PV	units	

•	 Installation	of	home	energy	
monitoring	and	control	systems
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The Low Carbon economy is diverse and is currently  
going	through	a	rapid	process	of	change	driven	
by	technological	innovation,	shifting	regulatory	
environments	and	growing	international	markets	
-	underpinned	by	greater	public	awareness	of	the	
need	to	reduce	energy	consumption	and	harmful	
emissions.	This	dynamism	has	a	number	of	
implications	for	the	City	Region	and	the	provision	
of	labour	and	skills	for	the	Low	Carbon	economy.	

First,	the	pace	of	change	has,	in	some	skill	areas,	
created	a	gap	between	the	emerging	demand	for	
and the availability of skills – a problem that is 
exacerbated	by	an	increasingly	ageing	workforce	
and	the	requirements	of	replacement	demand.	
Indications	are	employers	are	meeting	their	skills	
demands	within	a	shrinking	pool	of	labour,	with	
qualified	electricians	and	technicians	in	particular	
demand	by	businesses.	The	implications	are	
that	more	young	people	need	to	be	attracted	into	
the Low Carbon economy to sustain short-term 
requirement, but more importantly be available to 
capture the expansion of new markets, such as EV 
and	household	energy	management.	

Second, due to the diversity of business activity 
Low	Carbon	lacks	a	coherent	profile	as	a	career	
pathway.	While	efforts	are	being	made	to	promote	
apprenticeships as a route to professional and 
technical careers and some employers are actively 
engaged	in	encouraging	the	take	up	of	STEM	
qualifications,	progress	since	2013	has	been	
limited.	Using	existing	business	and	educational	
networks more could be done to improve careers 
information	and	guidance	and	underline	the	
potential	of	Low	Carbon	to	offer	exciting,	rewarding	
and	enterprising	careers	for	young	people	in	the	
City	Region.	

Third,	digital	technology	is	having	a	transformational	 
effect on every aspect of business activity within 
Low	Carbon	economy,	from	product	design	through	 
to	customer	service.	While	employers	value	strong	 
underpinning	engineering,	technical	and	craft	
skills	the	application	of	these	skills	within	a	digital	
environment	is	having	an	effect	on	demand.	Closer	 
working	between	employers	and	education	/	training	 
providers	is	essential	to	identify	the	specifics	of	
changing	demand	in	order	to	inform	adaption	of	
existing	curriculum	and	build	the	evidence	for	new	
frameworks.	Where	this	dialogue	works	well,	it	can	 
make	a	significant	impact	on	the	quality	and	relevance	 
of	learning	and	also	on	the	ability	of	businesses	to	
build	a	pipeline	of	future	leaders	and	innovators.	

Finally,	Liverpool	City	Region,	through	the	
Combined Authority, Low Carbon Board and 
Employment and Skills Board has a unique 
opportunity to improve the skills system and realise 
the	potential	for	growth.	Within	rapidly	changing	
policy and commercial environments, the City 
Region	partnerships	have	an	opportunity	to	shape	
and	build	a	collaborative	response	to	meeting	skill	
needs and in the process raise the international 
profile	competiveness	of	the	sector.	
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